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Greetings to authors and readers of this special edi-
tion of the magazine “Journal of outdoor activities”. 
This is almost a ceremonial moment, when two fa-
culties from different universities (Faculty of educa-
tion of UJEP Ústí nad Labem and Faculty of physical 
education and sport of UK Praha) settled on coope-
ration and together they release monothematic edi-
tion of the magazine in English. This cooperation is 
not an accident. Both faculties have accreditation of 
study program called “Outdoor activities” and both 
faculties should work together at the scientific level 
and strive for continuity of bachelor’s and master’s 
degree programs.
Publication of scientific and research works in the 
field of educational applications of outdoor activities 
in English is a benefit to international cooperation. 
The most of magazines specialized in outdoor edu-
cation and outdoor activities are in English as well 
as most scientific announcements, book publicati-
ons and scientific conferences.  We also want to in-
form the international community about the focus 
and the level of scientific work in Czech Republic.  
For us, authors, it is also a commitment for we try to 
improve the quality of research so we can join an in-
ternational expert discussion. By publishing papers 
from the IMOSC conference we want to open an 
opportunity to cooperation within an international 
research projects.
The posts published in this edition of Journal of 
Outdoor Activities opens the door to an exploration 

of interesting and useful issues. Exploring of some 
questions related to “Outdoor activities and health” 
is becoming a dire need of all advanced countries.  
Likewise we can consult global issues such as “En-
vironmental aspects of outdoor activities” and “Ma-
nagement of outdoor activities”, which themselves 
calls for international cooperation and informati-
on exchange. We also need to explore the issue we 
called “Adventure activities and challenge sports in 
personal development” in detail for schools and or-
ganizations, for it may contribute to the all-rounded 
development of young generation. In the section 
“Performance in outdoor sports” we would like to 
develop specialized international cooperation, who-
se results may be applicable to sports and also to 
schools and free-time activities.
I thank to magazine publishers and authors and I 
also thank for attending the conference and I wish 
a successful cooperation to all who are interested in 
useful application of outdoor activities in education, 
sports and leisure.
I look forward to interesting discussions on our 
meetings at the conferences which will be organized 
under the name “International Mountain and Out-
door Sports Conference (IMOSC)”
With thanks to my colleagues Jiří Baláš, Lenka No-
váková and Andy Martin, Jan Neumann.

Jan Neuman 
Prague, june 2013

Foreword to the publication of 
papers from the conference IMOSC

Introduction
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Walking in nature
V. Bunc 
Faculty of Physical Education and Sports Charles University, Prague, Czech Republic

Introduction
The fundamental problem today is steadily decrea-
sing amount of physical activities regularly carried 
out, leading to a decline in fitness and subsequent 
manifestation of many health problems and wor-
king. Conversely rapidly increase the psychological 
stress. The aim of all interventions is a change in se-
dentary to an active lifestyle. 
Physical activity can improve health state and pre-
dispositions for working and leisure time activities 
- active life style in subjects. However, despite these 
potential health benefits, the majority of nowadays 
individuals do not exercise regularly (Bond Brill, 
Perry, Parker 2002).  
Important role in the implementation of physical ac-
tivities play their availability, the location of and the 
ability to communicate with the surrounding nature 
(Tully et al. 2005).
Among people who do exercise, walking is the most 
popular form of physical activity. Walking is a wei-
ght-bearing form of aerobic exercise that can be ea-
sily integrated into one’s daily life and it is frequently 
recommended as a way to help protect against heal-
th problems and low working and leisure capacity 
(Tully et al. 2005).
Major advantage with walking over running is that it 
has a lower frequency of injuries and that in a group 
of patients the probability of exceeding of security 
level is lower than in running. By application of wal-
king like a group exercise form it is very important 
that exercised subjects are able to communicate du-
ring the exercise, what can contribute to the wellness 
of these subjects. Walking differs from a running 

gait in a number of ways. The most obvious is that 
during walking one leg always stays on the ground 
while the other is swinging. In running there is ty-
pically a ballistic phase where the runner is airborne 
with both feet in the air (for bipedals) (Biewer 2003; 
Bunc, Dlouhá 1997; Fenton 2001).
The course of energy cost coefficient c is presented 
in Figure 1. 

In the range of intensities lower than 7 km.h-1 the 
dependence of c on speed of walking has a mini-
mum at a ground speed about 4 km.h-1, increasing 
exponentially at speeds slower and at speeds grea-
ter than 7 km.h-1 the coefficient of walking energy 
cost increases practically linearly with increasing of 
moving speed. In the same Figure is presented the 

Abstract
This study summarizes the possibilities of walking in nature as a toll influencing health, physical fitness, body 
composition and well-being and other psychological variables. Following the intervention program lasting 5 
months with an energy content of 1000 kcal per week  intensity in seniors, 1500 kcal in  middle-aged men and 
2000 kcal for children composed of at least 80% walking, pointing to significant changes in physical fitness and 
body composition parameters. Together with these variables were significantly improved the predispositions 
for physical and workload. It may be concluded that walking in the range of about 10 000 steps (7 000 in seni-
ors and 12 000 in children) per day is able to remove the movement deficit, which is due to present lifestyle and 
may be used in majority population for improvement of health predispositions and for improved of physical 
fitness state.

Key words
walking, nature, movement intervention, physical fitness, body composition, children, adult men, seniors
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coefficient c for running. In the range from 4 to 12 
km.h-1 this coefficient is practically constant (Bunc, 
Dlouhá 1997).  
Human walking is accomplished with a strategy 
called the double pendulum. During forward mo-
tion, the leg that leaves the ground swings forward 
from the hip. This sweep is the first pendulum. 
Then the leg strikes the ground with the heel and 
rolls through to the toe in a motion described as an 
inverted pendulum. The motion of the two legs is 
coordinated so that one foot or the other is always 
in contact with the ground. The process of walking 
recovers approximately sixty per cent of the energy 
used due to pendulum dynamics and ground reacti-
on force (Biewer 2003; Ogilvie et al. 2007; Stephen et 
al. 2011; Neptune, Sasaki, Kautz 2008).  
Another difference concerns the movement of the 
center of mass of the body. In walking the body 
“vaults” over the leg on the ground, raising the cen-
ter of mass to its highest point as the leg passes the 
vertical, and dropping it to the lowest as the legs are 
spread apart (Stephen et al. 2011).
Essentially kinetic energy of forward motion is con-
stantly being traded for a rise in potential energy. 
This is reversed in running where the center of mass 
is at its lowest as the leg is vertical. This is because 
the impact of landing from the ballistic phase is ab-
sorbed by bending the leg and consequently storing 
energy in muscles and tendons. In running there is 
a conversion between kinetic, potential, and elastic 
energy (Neptune, Sasaki, Kautz 2008). 
There is an absolute limit on an individual‘s speed 
of walking (without special techniques such as those 
employed in speed walking) due to the upwards ac-
celeration of the center of mass during a stride - if it‘s 
greater than the acceleration due to gravity the per-
son will become airborne as they vault over the leg 
on the ground. Typically however, animals switch to 
a run at a lower speed than this due to energy effici-
encies (Biewer 2003).
Many people walk as a hobby, and in our post-in-
dustrial age it is often enjoyed as one of the best 
forms of exercise. The types of walking include 
bushwalking, racewalking, weight-walking, hillwal-
king, volksmarching, Nordic walking and hiking 
on long-distance paths (Fenton 2001). Sometimes 
people prefer to walk indoors using a treadmill. In 
some countries walking as a hobby is known as hi-
king (the typical North American term), rambling 
(a somewhat dated British expression, but remai-
ning in use because it is enshrined in the title of the 
important Ramblers), or tramping. Hiking is a sub-
type of walking, generally used to mean walking in 

nature areas on specially designated routes or trails, 
as opposed to in urban environments; however, hi-
king can also refer to any long-distance walk. More 
obscure terms for walking include “to go by Ma-
rrow-bone stage”, “to take one‘s daily constitutional”, 
“to ride Shanks‘ pony”, “to ride Shanks‘ mare”, or “to 
go by Walker‘s bus”. Among search and rescue re-
sponders, those responders who walk (rather than 
ride, drive, fly, climb, or sit in a communications tra-
iler) often are known as “ground pounders” (Fenton 
2001).  
Professionals working to increase the number of 
people walking more usually come from 6 sectors: 
health, transport, environment, schools, sport & 
recreation and urban design. 
Regular, brisk cycling or walking can improve con-
fidence, stamina, energy, weight control, life ex-
pectancy and reduce stress. It can also reduce the 
risk of coronary heart disease, strokes, diabetes, 
high blood pressure, bowel cancer and osteoporosis. 
Modern scientific studies have shown that walking, 
besides its physical benefits, is also beneficial for the 
mind — improving memory skills, learning ability, 
concentration and abstract reasoning, as well as re-
ducing stress and uplifting one‘s spirits (Haskell et 
al. 2007).
The health benefits of physical activity are well do-
cumented in relation to weight management and the 
prevention of chronic illnesses, as well as improving 
mental health and cognitive function (Nelson et al. 
2007). 
However, our knowledge of the benefits of physical 
activity is not matched by our
understanding of how to get people active and main-
tain activity.
There is a need for developing and trialing strategies 
for non-trained subjects to include physical activity 
into their lifestyle. These interventions need to be 
systematic, robust, and longer-term, incorporating 
different methods of engaging specific demands of 
intervened population groups (Rafferty et al. 2002).
Many factors influence physical activity behavior, 
yet there is limited evidence of the effectiveness of 
strategies to increase physical activity.‘ This is the 
case particularly in regard to booster programs, even 
though the little specific data available on physical 
activity booster programs are generally positive. In-
terestingly, lessons may be learned from the obesity 
treatment area, which has made significant gains in 
terms of promoting and improving
long-term behavior change (Haskell et al. 2007; Gor-
don et al. 2010).
The 10 000 steps per day physical activity prescripti-
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on that has been suggested to meet
the minimum recommendation for physical activity 
in adult subjects. In seniors it is necessary to realize 
daily about 8 000 steps and oppositely in children 
about 12 000. Despite some research that supports 
walking regularly and completing 10 000 steps a 
day is enough activity to produce positive changes 
in lifestyle and certain aspects of fitness and cardi-
ovascular health, other research has shown limited 
effectiveness of walking programs and the long term 
durability of any observed changes has recently been 
questioned (Choi et al. 2007; LeMasurier, Sidman, 
Corbin 2003; Schneider et al. 2006).
Walking is a viable form of physical activity that re-
search has shown to be an effective intervention in 
the aging population, producing both physical and 
psychosocial benefits. However, there are many ba-
rriers to physical activity for the elderly, including 
safety issues, access, support, and health concerns. 
Community mall walking programs have the poten-
tial to address several of these barriers, particularly 
safety and social support needs (Ogilvie et al. 2007). 

Effects of walking
Recent position statements have re-affirmed the 
benefits of an active lifestyle (Haskell et al. 2007; 
Nelson et al. 2007). The current physical activity 
recommendation for adults, aged between 18–65 
years, to promote and maintain health is to accumu-
late at least 30 minutes of moderately intense phys-
ical activity on at least five days of the week. Pro-
moting accumulative, lifestyle physical activity is an 
ideal approach to combat the high levels of inactivity 
evident in global populations (Scottisch Executive 
2005; Macera et al. 2005).
Brisk walking has been suggested as the mode of 
physical activity most likely to increase physical acti-
vity at a population level (Hillsdon, Thorogood 1996) 
and is the most commonly reported mode of exerci-
se amongst adults in many populations (Rafferty et 
al. 2002; Scottisch Executive 2005). It is available to 
almost all individuals with little risk of injury, is a no 
cost activity and it can be incorporated into peoples‘ 
daily routines (Morris, Hardman 1997). Researchers 
have identified that self determined brisk walking, 
even in short bouts of 10 minutes, for 30 minutes 
a day (including simple everyday walking activities 
such as walking a dog) produce moderate physical 
activity at the intensity required to achieve health 
benefits (Ainsworth et al. 200; Murtagh, Boreham, 
Murphy 2002).
Walking interventions can be effective in reducing 
body weight, waist and hip circumference, body fat, 

blood pressure and the cholesterol high density li-
poprotein (HDL) ratio (Ainsworth et al. 200; Haines 
et a. 2007; Kelley, Kelley, Tran 2001; Kelley, Kelley, 
Tran 2004; 1Miyatake et al. 2003; Murphy et al. 
2007; Murtagh, Boreham, Murphy 2002; Swartz et 
al. 2003) and may be effective in improving mood, 
affect (Kelley, Kelley, Tran 2001; Murphy et al. 2002; 
Tully et al. 2007) and quality of life (Fisher, Li 2004). 
Conversely, some studies have demonstrated that a 
walking intervention is not sufficient to affect any 
of these health-related outcomes (Coull et al. 2004; 
Gilson et al. 2007; Nies, Chruscial, Hepworth 2003; 
Stanton, Arroll 1996; Tudor et al. 2004). The reasons 
for such equivocal results are unclear, therefore de-
termining the potential health benefits that can be 
achieved through walking are crucial to the public 
health message. One possible cause controversial 
results could be lack the intensity of load (walking 
speed), and insufficient duration and frequency of 
exercise.
Whilst several meta-analytical and systematic re-
views exist that examine how best to promote phys-
ical activity (Hillsdon et al. 2005; Kahn et al. 2002) 
there is comparatively limited evidence on the most 
effective methods to specifically promote walking. 
A recent systematic review from Ogilvie and collea-
gues (Ogilvie et al. 2007) examined the effectiveness 
of interventions aimed at increasing walking at both 
an individual and population level. The review con-
cluded that the strongest evidence exists for tailored 
interventions that are targeted at individuals most 
motivated to change. The authors suggested that fu-
ture studies should also attempt to examine whether 
walking interventions “are sufficiently frequent, in-
tense, or sustained to produce measurable outcomes 
in anthropometric, physiological, biochemical or 
clinical outcomes”.
A recent systematic review examined the associati-
on between pedometer use, physical activity levels 
and a variety of health related outcomes (Bravata 
et al. 2007). The authors concluded that pedome-
ter use was significantly associated with increased 
physical activity levels and reductions in BMI and 
systolic blood pressure. In 2006 the National Institu-
te for Health and Clinical Excellence (NICE) in the 
United Kingdom produced a review of pedometer-
-based intervention studies between 1990 and 2005 
(NICE 2006). Due to stringent inclusion criteria, 
conclusions from this review were drawn from only 
four studies. Both reviews provide support for the 
suggestion that pedometers may be useful motiva-
tional tools for increasing walking. However, there 
are several limitations when considering the volu-
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me of published studies in this area highlighted by 
these reviews. Studies were predominantly of short 
duration (< 12 weeks) and based in the USA with 
small samples consisting mostly of clinical sub-po-
pulations. There is limited evidence regarding their 
effectiveness in non-clinical samples or in countries 
other than the USA. Additionally, few studies repor-
ted more than one outcome variable of interest.
There is a need for cross-cultural, sufficiently powe-
red randomized controlled trials to further exami-
ne the effectiveness of pedometers in a community 
setting.
In practice, a provider’s ability to promote physical 
activity has been limited by time constraints, lack 
of training in exercise prescription, concerns over 
monitoring patient safety, and lack of access to cost-
-effective resources that help patients remain active.
The goal of this study was to assess an effect of in-
tervention program based on walking on physical 
fitness and body composition in groups without of 
regular physical training differing in age.

Subjects and methods
The groups of children (139 with normal mass, 95 
overweight and 65 obesity – mean age 12.2±2.1 
years), 68 middle age men (mean age 45.7±3.6 ye-
ars), and 53 healthy senior women (68.7±5.0 years) 
were participated in this study. The research will be 
performing in subjects that are residing in area of 
Prague, without objective internal limitation, that 
participate on physical activity programs of Faculty 
of Physical Education and Sports Charles University 
Prague. Before the start of their participation in this 
study all absolved the medical evaluation together 
with dynamical assessment of ECG and blood pres-
sure that was realized by physician one week before 
the start of the program.  
Selected anthropometrical and maximal functional 
variables are collected in Tables 1-3. 
Before the start of each movement diagnostics it is 
necessary to verify the movement ability of the sub-
ject that means if the subject is able to realize the 
movement activity that is assessed. This process cou-
ld be divided in two parts (Bunc, 1990):
• skills – then means a level of movements skills, 

that will be decisive for diagnostics evaluation a 
that are a result of absolved training,

• muscles state (morphological, strength, etc) – the-
se are strongly dependent on genetic predispositi-
ons but could be influent by the imposed training.

The maximal functional variables determined on 
a treadmill with slope of 5% during a progressive 
walking test until subjective exhaustion. The initial 

speed on the treadmill was in range of 3-5 km.h-1 (in 
dependence on physical fitness state) and was incre-
ased each minute by 1 km.h-1. The cardiorespiratory 
variables were measured in an open system using an 
on line method by TEEM 100 (Aerosport). All ana-
lyzers were checked before and after each test by a 
calibration gas of known concentration.
Time duration of intervention was 5 months and 
program was realized during the spring or autum.
The energy output on the level of 1000 kcal (4180 
kJ) per week in seniors, 1500 kcal (6270 kJ) in adult 
and 2000 kcal (8360 kJ) in children were respected 
by construction of individual moving programs (As-
trand, Rodahl 1986).
Age related changes in body composition (BC) have 
implications for physical function and health. The 
redistribution and increase of fat and the loss of 
muscle mass result in substantial decrease in func-
tional capacity. Although BC, as well as the age-rela-
ted changes in it, has a strong genetic component, it 
is also influenced by environmental factors. The pri-
mary influences are nutrition, disease, and physical 
activity (Blanchard, Conrad, Harrison 1990). 
Clinically, BC is viewed in terms of two com-
partments: fat and fat-free mass (Blanchard, Conrad, 
Harrison 1990; Bunc et al. 2000). Fat mass (FM) plus 
fat-free mass (FFM) that are make of proteins, water, 
and minerals, equals to the total body mass.
Beginning in middle adulthood, FFM begins to 
decline gradually both in men and women, prima-
rily due to the wasting of muscle tissue (Blanchard, 
Conrad, Harrison 1990). Similarly like FFM decre-
ases with age the body cell mass (BCM) in subjects 
without of systematically physical training. This 
similarity is confirmed by a high significant positi-
ve correlation between these both variables (Bunc 
et al 2000). The BCM is the sum of oxygen-using, 
calcium rich, glucose-oxidising cells. This variable 
may indirectly characterize the ability of human to 
sustain a mechanical work. 
Numerous tools and methodologies have been de-
veloped to measure various BC parameters. The 
bioelectrical impedance analysis (BIA) seems to be 
one of the most used methods in the field conditi-
ons (Roche, Heymsfields, Lohman 1996). Regardless 
of which instrument is chosen to assess BC, the 
method is only as good as the measurement tech-
nique and prediction or conversion formula applied. 
The conversion formulas and prediction equations 
selected use must be restricted to the populations 
from which they were derived to remain valid (Blan-
chard, Conrad, Harrison 1990; Bunc et al. 2000; Ro-
che, Heymsfields, Lohman 1996).      
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One of the basic themes in exercise science research 
has focused on the relation of exercise on improve-
ment of physical fitness, usually measured as maxi-
mal oxygen uptake (VO2max). Physical fitness is a 
broad concept, encompassing several specific types 
of fitness including strength, flexibility, and balan-
ce (Blair, Connelly 1996). The actual physical fitness 
state is not only the predisposition of better physical 
performance but it is the significant basis of their 
working capacity and in seniors of an independency.
When evaluating the influence of physical activi-
ty on the human it is important to know its energy 
requirement (Bunc 1994). A positive influence is 
exerted only by those physical activities, when du-
ring their application a certain minimal threshold 
is exceeded. The level depends on the purpose for 
which these activities are performed. 
The body cell mass is calculated using the FFM and 
phase angle between whole impedance vector and 
resistance α [44]. The extra cellular mass (ECM) 
is the difference between FFM and BCM - ECM = 
FFM - BCM. The FFM was calculated according to 

modified formula of Deurenberg et al. (1992).
Resistance and reactance were measured at four 
frequencies - 1, 5, 50 and 100 kHz (B.I.A. 2000M, 
Data Input, Germany) on the right side of the body 
by tetrapolar electrode configuration in accordance 
with manufacturer’s specification. For the calcula-
tion of body fat content were used the prediction 
equation that were valid in senior women by DEXA 
method.
The energy demand of physical exercise was co-
llected by Caltrac measurement together with asse-
ssment of energy cost of exercise from general rela-
tionship between the exercise intensity and energy 
that he or she needs for cover of this activity (Bunc 
1994). The differences between both methods were 
lower than 12%. 
According to our measurements in children (n=320), 
adult men (n=154), adult women (n=86), and senior 
women (n=106) the general dependence of oxygen 
consumption on walking speed on flat surface in 
range of intensities 3-9 km.h-1 was established in the 
form

VO2.kg-1(ml.kg-1.min-1) = 5.7488* v (km.h-1) - 6.0561
r=0.872, p<0.005, SEE=1.49 ml.kg-1.min-1, TEE = 1.74 ml.kg-1.min-1

For calculation of energy cost from oxygen uptake 
was used mean energy equivalent for oxygen 4.83 
kcal.min.l-1 (20.2 kJ. min.l-1), neglecting the contri-
bution of protein (about 15%) to the total metaboli-
sm (Astrand, Rodahl 1986). 

Results and discussion
All participants were able to realize the recommen-
ded content of intervention. The minimal volume 
of walking ranged from 82% in children to 88% in 
seniors. 
The time spent at the exercise intensity in range 
of 80-90 %HRmax and in weekly volume ranged 
between 90-250 min. Walking time ranged between 
80 and 220 min. 
The time spent for other form of physical activities 
ranged between 10 and 30 min. Rest exercise was re-
alized like home gymnastics, swimming, jogging or 
cycling. 
The daily mean steps before intervention ranged 

from 5 800±280 in seniors to 9 200±430 in
children. The mean volume of daily steps during in-
tervention ranged from 8 700±310
steps.day-1 in seniors to 12 250±408 steps.day-1 in 
children with normal body mass. 
Mean values of selected anthropometrical and fun-
ctional variables are presented in Tables 1-4.The ini-
tially values of BC and aerobic fitness were practica-
lly the same like are the Czech population standards 
of this age. After the 5 months of aerobic training, 
both values of aerobic fitness and BC were signifi-
cantly better than Czech population standards [46]. 
The energy output of realised moving activities in 
seniors ranged from 650 kcal (2675 kJ) to 1780 kcal 
(7740 kJ) (mean 950±230 kcal - 3970±960 kJ). The 
energy output in adults ranged from 1020 kcal (4264 
kJ) to 2250 kcal (9045 kJ) (mean 1500±290 kcal - 
6270±1212 kJ).
Results of the intervention with this energy content 
were collected in Tables 1-2. 
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Table 1 Selected anthropometric and functional 
variables collected before and after intervention in 
adults (n=68).

Before After

BH (cm)      
BH (%)
BM (kg)                           
BM (%)
FFM (kg)       
FFM (%)        
BFabs (%)                
BFrel (%)                       
BCM (kg)               
BCM (%)   
ECM/BCM
ECM/BCM (%)
HRmax (b.min-1)                 
VO2max.kg-1 (ml)  
VO2max.kg-1 (%)
vmax (5%) (km.h-1)                           
vmax (5%) (%)

175.3±2.6                    
100

79.1±7.9                       
100

64.0±3.8
100

19.1±3.1
100

35.2±3.7                        
100

0.82±0.03                       
100

178±7                              
33.1±5.3                          

100  
6.8±1.1                            

100

175.4±2.5
100.0±0.1
75.6±7.8*
95.6±4.6*

  65.4±6.7*          
102.0±5.2*
15.9±2.8**
83.2±3.1**
37.0±2.8* 

105.1±2.7**
0.78±0.02**

95.2±3.2**
176±6

38.7±4.8**
117.0±3.3**

7.8±0.9**
115.0±1.5**

* p<0,05, 
** p<0,01

Table 2 Selected anthropometric and functional va-
riables collected before and after intervention in se-
niors (n=53).

Before After

BH (cm)      
BH (%)
BM (kg)                           
BM (%)
FFM (kg)       
FFM (%)        
Fatabs (%)                
Fatrel (%)                       
BCM (kg)               
BCM (%)   
ECM/BCM
ECM/BCM (%)
HR (b.min-1)                 
VO2.kg-1 (ml)  
VO2.kg-1 (%)
%VO2max.kg-1 (%)
vmax (5%) (km.h-1)                           
vmax (5%) (%)
%vmax

160.3±2.8                         
100

69.9±7.9                                                 
100

43.7±6.8
100

37.5±5.1                           
100

22.8±5.0                                                    
100

0.92±0.03                          
100

134±6                               
17.5±3.0                           

100  
67.4±3.2

4.4±3.1                             
100

73.3±2.9                           

160.3±2.7
100.0±0.1

70.4±7.8
100.7±5.9

  45.9±6.7*          
05.0±5.2* 
36.9±4.8
98.4±3.9

25.1±4.8**
110.0±2.7**
0.82±0.02** 

89.2±3.6**
133±5

19.0±3.2** 
108.6±3.7**

67.8±3.0**
4.7±3.4**
106.8±3.3

72.3±3.0

Majority of followed variables were after an inter-
vention better than on the start of evaluation. 
In children we assess the effect of walking inter-
vention in subjects differing in body mass state. 
Movement program in children with normal body 
mass – energy content ranged from 1360 kcal (5685 
kJ) to 2620 kcal (10952 kJ) (mean 1980±310 kcal - 
8276±1296 kJ). 
In overweight children – energy content ranged 
from 1650 kcal (6897 kJ) to 2310 kcal (9656 kJ) 
(mean 1920±230 kcal - 8026±960 kJ), and in chil-
dren with obesity – energy content ranged from 
1940 kcal (8109 kJ) to 2550 kcal (9045 kJ) (mean 
2260±290 kcal - 9447±1212 kJ).
Results of these interventions are presented in Tab-
les 3 and 4.

Table 3 Selected anthropometric variables collected 
before and after an intervention inchildren differing 
in body mass state.

Before After

n=139
BH (cm)
BH (%)
BM (kg) (N)
BM (%)
BFabs (%) 
BFrel (%)

150.8±2.0
100

44.0±3.8
100

19.7±3.9
100

153.4±2.2
153.4±2.2
45.4±3.7*

103.2±5.2*
17.0±3.0**
86.3±3.6**

n=95
BH (cm)
BH (%)
BM (kg) (OV)
BM (%)
BFabs (%) 
BFrel (%)

151.6±2.2
100

52.6±3.0
100

24.6±3.1
100

154.1±2.4
101.6±2.2

48.4±2.3**
92.1±2.0**
20.8±2.5**
84.6±2.4**

n=65
BH (cm)
BH (%)
BM (kg) (OB)
BM (%)
BFabs (%) 
BFrel (%)

152.1±2.1
100

63.2±3.6
100

28.3±3.1
100

155.3±2.3
102.0±1.8

54.3±2.8**
83.6±2.7**
23.9±2.9**
84.4±3.1**

* p<0.05, 
** p<0.01, 
N – normal body mass, 
OV – overweight, 
OB – obesity
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Table 4 Selected anthropometric variables collected 
before and after an intervention in children differing 
in body mass state.

Before After
n=139
vmax (km/h) (N)
vmax (%)
VO2max/kg (ml)
VO2max/kg (%)

12.5±1.8
100

44.6±3.9
100

13.9±1.7*
111.2±4.2**

51.2±3.0**
114.8±3.6**

n=95
vmax (km/h) (OV)
vmax (%)
VO2max/kg (ml)
VO2max/kg (%)

11.8±1.1
100

33.1±5.3
100

12.8±0.9*
108.5±0.9*
38.7±4.8**

116.9±1.5**

n=65
vmax (km/h) (OB)
vmax (%)
VO2max/kg (ml)
VO2max/kg (%)

9.8±0.3
100

24.5±3.2
100

10.4±0.4*
106.1±2.2*
27.7±3.3**

113.1±3.6**

* p<0.05,  ** p<0.01,  
N – normal body mass, 
OV – overweight, 
OB – obesity

The changes of majority variables are in relative 
description non-dependent on body mass state, it 
means that the walking program is able to realize 
practically the same changes in BC and physical fit-
ness state. Of course the values that were recalcula-
ted on body mass were worse in subjects with higher 
body mass. 
The proportion between the ECM and BCM ratio 
may be used to identify fluid imbalance or malnutri-
tion and/or to assess the predispositions for muscu-
lar work. The term malnutrition refers to the loss of 
structural body components, which is most accu-
rately reflected by the BCM and an increase of the 
ECM (Bunc et al. 2000).
The using of ECM/BCM for evaluation of physical 
exercise predispositions was confirmed by the signi-
ficant dependence of VO2max on this variable. The 
relationship between VO2max and physical perfor-
mance was often presented in literature (e.g. Bunc 
1990). In our group of subjects this dependence was 
significant too (ranged from r=0.792, p<0.01 in se-
niors to r=0.720, p<0.01 in children). In practice this 
coefficient could be used like one of important crite-
rion of exercise program efficiency. 
The significant positive ECM/BCM dependence on 

age could be used for assessment of actual develop-
ment state – biological age in seniors. In actual case 
we compare real value of ECM/BCM with value that 
was calculated according to general relationship that 
is true for senior women.
In normal subjects of middle age, ECM/BCM ra-
tios are recorded between 0.75 and 1.00. Deviati-
ons from such figures toward higher values are due 
either to the erosion of BCM (catabolism) or to fluid 
expansion in extracellular spaces (edema). In the 
case of dehydration, we can observe the opposite 
phenomenon where the ECM/BCM ration is redu-
ced (Bunc et al. 2000). Because the diet of followed 
subject was practically without significant alterati-
ons during whole 6 months, the significant increase 
in both FFM and BCM may be probably caused by 
imposed training program.
The changes in VO2max induced by endurance wal-
king program are practically consistent with those 
found by Proper et al (2003), who found in group of 
senior men and women of similar age 14 % increase 
in aerobic fitness, and significant increase in FFM 
and significant decrease in BF and total body mass. 
These results were confirmed by our data but the 
changes in BC variables were not so high. 
There is evidence to show that the magnitude of the 
increase in VO2max is dependent on total energy 
expenditure of exercise, and thus on frequency, and 
duration of exercise as a number of previous investi-
gations have shown improvement to be in direct 
proportion to the number of weekly sessions (Ast-
rand, Rodahl 1986; proper et al. 2003). According to 
the results of previous studies, VO2max as measured 
either in laboratory or in field has generally impro-
ved during the first months of conscription among 
non-trained subjects (Blair, Connelly 2005).  
The minimum training energy expenditure requi-
red to maintain an elevated VO2max has not been 
clearly established. For example the most recent 
ACSM prescription guidelines (Haskell et al 2007) 
recommended minimal energy expenditure of 300 
kcal per exercise session performed three days a 
week or 200 kcal per exercise session performed four 
days per week.
Adequate energy output has its effect both in the 
presence and in the absence of other influences, and 
the beneficial relationship continues with advancing 
age.
Physical activities that are based on walking can be 
implemented without having to visit special sports 
facilities and often expensive equipment. A major 
advantage is that it can be implemented in virtually 
any weather at the time that acceptable by the in-
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dividual. Walking can be realized both as an indi-
vidual activity as a group activity (Fujinami 2010). 
It is essential also that walking can be realized even 
within the family or as a joint activity of children of 
parents and grandparents. It should also be noted 
that walking at speeds higher than 6 km/h is already 
significant burden on the body and therefore it is ne-
cessary that intensive intervention programs before 
the individual was medically examined.
The condition required daily volume of physical ac-
tivity - 10 000 steps - it can handle the full workload. 
Large margin today is the use of walking as a means 

of transfer in fulfilling everyday tasks such as wor-
king leisure time activities - regeneration. Another 
success is the regularity (at least three times a week, 
at least 30 minutes and more) is preferable 10 to 20 
minutes daily.
In conclusion walking in energy expenditure ranged 
from 1000 kcal in seniors to 2000 kcal in children 
per week may significantly improve the physical 
fitness, body composition, and motor performance 
(speed of running) in non-trained groups of subject 
differing in age.
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Introduction
The practice of regular physical activity (PA) is asso-
ciated with improved mental and physical health 
(Garber et al., 2011). Walking is the most common 
PA in adults (Rafferty, Reeves, McGee, & Pivarnik, 
2002) and the related health benefits have already 
been demonstrated (Boone-Heinonen, Evenson, Ta-
ber, & Gordon-Larsen, 2009). Walking is a natural 
locomotion, suitable for all age categories; it is mate-
rially not-demanding and easily practised outdoors 
and indoors. Walking with poles, or Nordic walking 
(NW), originated in Finland and its popularity has 
increased considerably over the past 20 years (INWA, 
2010). Church et al. (2002) documented higher upper 
muscle limb activity when using poles, rather than 
simple walking, and therefore higher oxygen con-
sumption without significantly increased perceived 
exertion (Porcari, Hendrickson, Walter, Terry, & Wal-
sko, 1997). In this way, NW may represent an attrac-
tive activity especially for lower fitness or overweight 
persons who seek an increase of exercise intensity. 
The differences in energy cost between walking and 
NW mentioned in the literature vary between 7 - 23% 
(Church, et al., 2002; Dechman, Appleby, Carr, & 
Haire, 2012; Figard-Fabre, Fabre, Leonardi, & Schena, 
2009; Hansen & Smith, 2009). This variability may be 

accounted for by the speed of locomotion, the pole 
length, the type or inclination of the terrain. The hi-
ghest differences were stated during higher speeds of 
walking or field testing (Church, et al., 2002; Porcari, 
et al., 1997) where higher arm propulsion might have 
been expected. Our assumption was that the active 
propulsion or arm work during the locomotion will 
play a key role in energy cost of NW.

Aim 
The aim of the study was to assess the effect of arm 
work on energy expenditure during NW. 

Methods
Participants
The research sample consisted of 14 aerobically ac-
tive males (24.1 ± 1.8 yrs, 74.3 ± 6.4 kg, 179.1 ± 5.4 
cm). All participants were physical education stu-
dents and familiar with Nordic walking. The study 
was approved by the local Human Ethics Board.

Procedure
For the test procedure, participants completed, af-
ter familiarisation, 2 x 3 (inclination x condition) 
different trials in one test session. The walking and 
NW was tested on a treadmill (Quasar, H/P/Cos-

Abstract
Walking with poles or Nordic Walking (NW) is considered an activity with higher energy cost than simple 
walking (W). The aim of the study was to assess the effect of arm work intensity on energy expenditure during 
walking with poles in 14 active males. Oxygen consumption was used to assess energy cost during W and NW 
with moderate and high arm work intensity. NW with low arm work was only equal in demand as walking 
without poles. However, NW with high arm work or active propulsion produced large increases in the oxygen 
uptake of 5.4 and 4.1ml.min-1.kg-1 at 0 % and 10% slope, respectively. The study showed that arm work intensi-
ty is one of the key factors influencing the energy cost of NW. The results may be considered by physical trainers 
or therapists in developing NW program prescription. The proper NW technique with active arm propulsion 
should be performed when seeking an increase in activity energy cost.
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mos, Germany) at 0 % and 10 % inclinations at a 
speed of 6 km.h-1. The conditions represented wal-
king, NW with moderate arm work and NW with 
high arm work. Each stage lasted for four minutes 
starting at 0 % by walking, followed by walking with 
moderate and then high arm work. The intensity of 
arm work was set on a subjective scale 1-5, where 
moderate arm work corresponded to 1-2 and high 
arm work to 4-5. All walkers received a 4 minute 
rest before undertaking the same procedure at 10 % 
inclination. The length of poles was adjusted speci-
fically for each subject to an appropriate length in 
which the elbow was flexed at 90° while the pole 
was held in a vertical position and in contact with 
the ground.

Measurement of energy cost
Minute ventilation (VE), oxygen uptake (VO2) and 
carbon dioxide production (VCO2) were measured 
during the treadmill tests by a portable breath-by-
-breath indirect calorimetry system (MetaLyzer, 
Cortex Biophysic, Germany). Before each test, gas 
and volume calibration was performed according 
to the manufacturer’s guidelines. The volume cali-
bration was performed using a known 3L syringe, 
and gas calibration was performed with a known gas 
mixture of 15% O2 and 5% CO2. Data was averaged 
over 20 s intervals; the mean of the last minute from 
each stage and the highest values from the maximal 
test were analysed. RER was computed by dividing 
measured CO2 by measured O2. HR was monitored 
by the MetaLyzer using a Polar heart transmitter belt 
(Polar Electro OY, Finland). 

Statistical analysis
The normality for all variables was tested by one 
sample Kolmogorov-Smirnov goodness of fit. All 
data showed normal distribution. Descriptive stati-
stics (means and standard deviations) were used to 
characterize the physiological responses during wal-
king and NW. The differences between walking, NW 
with moderate and high arm work were assessed 
by repeated measure ANOVA and pairwise com-
parisons between walking and NW conditions. The 
statistical significant differences were considered at 

P ≤ 0.05. ‘Practical’ differences in relative VO2 were 
set to at least 2 ml.min-1.kg-1.

Results
At 0 %, we observed statistically significant (p < 
0.001) but ‘practically’ not significant increase (↑ 1.3 
ml.min-1.kg-1) in the oxygen consumption between 
walking and NW with moderate arm work. On the 
other hand, we found significant (p < 0.001; ↑ 4.1 ml.
min-1.kg-1) increase between NW with moderate and 
high arm work (Figure 1). At 10 %, we observed no 
significant (p = 0.14; ↑ 0.5 ml.min-1.kg-1) increase in 
the oxygen consumption between walking and NW 
with moderate arm work but significant (p < 0.001; 
↑ 3.4 ml.min-1.kg-1) increase between NW with mo-
derate and high arm work (Figure 1).

Figure 1. Oxygen consumption during walking (W), 
Nordic walking (NW) with moderate and high arm 
work in two inclinations (0°, 10°). * indicates statis-
tically significant differences (p < 0.001) and # diffe-
rences higher than 2 ml.min-1.kg-1 .

 

There was a significant effect (p < 0.001) of inclinati-
on on VO2 but no significant interaction between the 
slope and walking conditions was found. The other 
physiological parameters are presented in Table 1. 
The data confirms physiological increases with the 
pole conditions and inclination, as described before.

Table I. Mean (± standard deviation) heart rate (HR), 
oxygen uptake (VO2) and respiratory exchange ratio 
(RER) during walking (W), Nordic walking (NW) 
with moderate and high arm work in two inclinati-
ons (0°, 10°)

HR (beats . min-1) VO2 (l . min-1) VE (1 . min-1) RER

0% W
NW moderate arm work
NW high arm work

100 ± 10
104 ± 10
117 ± 11

1.49 ± 0.13
1.59 ± 0.17
1.89 ± 0.17

36.2 ± 4.8
39.6 ± 4.3
48.5 ± 4.9

0.91 ± 0.05
0.93 ± 0.04
0.94 ± 0.05

10% W
NW moderate arm work
NW high arm work

131 ± 10
137 ± 10
149 ± 10

2.51 ± 0.18
2.55 ± 0.23
2.80 ± 0.22

55.0 ± 5.8
58.7 ± 5.3
68.6 ± 6.8

0.89 ± 0.04
0.92 ± 0.03
0.95 ± 0.04
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Discussion
The purpose of the current study was to assess the 
effect of arm work during walking with poles on 
energy expenditure. The results were compared to 
walking without poles. The participants were recrui-
ted among physical education students which ma-
kes the results hard to generalizable for elderly and 
physically inactive populations. The testing proce-
dure was performed on a treadmill which can decre-
ase the measured values compared to over-ground 
walking (Dechman, et al., 2012). Nevertheless, the 
treadmill enabled the use of different intensities of 
arm work and the participants’ NW technique was 
not compromised by the treadmill. 
To our knowledge, only one previous study has 
compared different arm work in NW (Jensen et al., 
2011). Jensen et al. (2011) investigated if an increa-
se load transmitted through arms to the poles could 
reduce the knee joint compression force during level 
walking with poles. A force 2.4 higher than normal 
pole force did not lead to a reduction in the knee 
joint compressive force. 
Our hypothesis was that the arm work intensity is the 
main contributor to the higher oxygen uptake in NW, 
as described in the literature (Church, et al., 2002; 
Porcari, et al., 1997; Rodgers, Vanheest, & Schach-
ter, 1995; Schiffer et al., 2006). In the current study, 
the differences between walking and NW with mo-
derate arm work during level walking were 6% and 
roughly corresponded to differences of 8% between 
walking and NW at a speed of 1.8 m · s-1 (6 km · h-1) in 
the Schiffer et al. study (2006). On the other hand, the 
differences between walking and NW with high arm 
work during level walking were 27% and were in line 
with the values reported by Church et al. (2002) who 
found a 20,6% difference between walking and NW at 
a speed of approx. 1.6 m · s-1 (5.8 km · h-1) and also Por-
cari et al.’s study (1997) who found a 23% difference 
between walking and NW at a speed of approx. 1.69 
m · s-1 (6.1 km · h-1). This data shows that variances of 
higher oxygen uptake in NW may be explained by the 
intensity of arm work. 
The speed of 6 km · h-1 was selected because the par-
ticipants were unable to perform active propulsion 

with the poles at lower walking speeds. Therefore, 
with lower arm work, there may be not sufficient di-
fferences in oxygen consumption between walking 
and NW. This hypothesis is supported by the study 
of Schiffer et al. (2006) who stated non-significant 
difference in oxygen consumption between walking 
and NW at speeds lower than 6 km · h-1. Neverthe-
less, the speed of 6 km · h-1 may represent excessive 
intensity for middle aged, elderly or inactive popu-
lations, and this population would not benefit from 
using poles to increase energy cost of PA (Fritschi, 
Brown, Laukkanen, & van Uffelen, 2012; Kukkonen-
-Harjula et al., 2007). Figard-Fabre et al. (2009) fou-
nd, in obese women, that the use of NW poles incre-
ased physiological responses at a speed of 4 km · h-1. 
However, although, the increase (12%) in VO2 du-
ring level NW was found to be statistically signifi-
cant it was smaller than 2 ml · min-1 · kg-1 which re-
presents only a normal fluctuation of oxygen uptake. 
The main limitation of the study is the choice of ac-
tive male participants, which make the results diffi-
cult to generalize to a broader population. Inactive, 
elderly and overweight persons may not be able to 
achieve the speed of 6 km · h-1 where active arm pro-
pulsion can be performed.

Conclusions
The study showed that arm work intensity is one of 
the key factors influencing the energy cost of NW. 
NW with low arm work was only equal in demand 
as walking without poles. However, NW with high 
arm work or active propulsion produced large incre-
ases in the oxygen uptake of 5.4 and 4.1 ml.min-1.kg-1 
at 0 % and 10% slope, respectively. The results have 
implications for trainers or therapists in prescribing 
NW programmes. The proper NW technique with 
active arm propulsion should be performed when 
seeking an increase in activity energy cost.
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Abstract
Most research in experiential learning has focused on outcomes. This has happened for good reason – not 
least to secure funding but also to understand the benefits that result from such experiences. However, this has 
resulted in limited work considering the process by which such outcomes are achieved. Some work has relied 
heavily on psychological constructs (e.g. Walsh and Golins, 1976) which have resulted in various rhetorical 
narratives (e.g. challenge by choice, project adventure inc., 2002). In the last decade (roughly speaking) there 
has been an increasing amount of work on process (eg McKenzie, 2000) and sociological conceptions of expe-
riential learning (e.g. Brown & Fraser, 2009; Zink, 2010). While the former is needed to inform pedagogy the 
latter can provide some theoretical insights. 
In this paper we outline some of the above issues and suggest the imbalance between research on outcomes 
over process needs to be addressed. We also argue that the claims of long term impact suggest that it will be 
valuable to undertake longitudinal and retrospective studies. We then focus on some of our own work which 
is concerned with both outcomes and processes. The example concentrates on Sail Training and presents a 
recently developed model to gain a conceptual understanding with a pedagogical focus. 

Key words
personal development, outdoor

Introduction
The majority of research on experiential learning 
(used here as a general term to incorporate adven-
ture sports, adventure education, outdoor education 
and related terms) has focused on outcomes. This 
has happened for good reasons, in part as a way of 
justifying expenditure but also because it has been 
important to gain understanding of the benefits of 
taking part in such activities. While the purpose of 
this paper is not to summarise this work it is worth 
noting that this past research can be understood as 
falling into categories of psychology, sociology and 
philosophy. Some work has also been undertaken in 
the natural sciences which, for the purposes of this 
paper, refers to biomechanics, physiology, health be-
nefits and such like. What is clear at this stage is that 
there is a complex matrix of research in experiential 
learning which is further complicated by appearing 

in different books and journals and spanning across 
a multitude of disciplines and subject areas. While 
it is tempting to wish for clearer and more straight-
forward ways of categorising research in experiential 
learning we believe it is more useful to acknowledge 
and embrace this complexity. In this respect we are 
suggesting acceptance of ‘what is’ rather than ‘what 
ought to be’. We are simply suggesting use of the 
is/ought distinction to deal with this complexity 
and recognition that change is unlikely given the 
growing proliferation of publication outlets and the 
wide variety of contexts in which experiential appro-
aches to learning are utilised. 
When attempting to take a meta view of research in 
experiential learning it becomes evident quickly that 
there is a plethora of research which focuses on the 
outcomes of participation in experiential learning. 
As noted above this seems reasonable given that 



Volume 7 Supl. No. 1/2013  ISSN 1802-3908          25

such research is often needed to secure funding. In 
this paper we suggest that this trend now needs to be 
balanced by encouraging research which is focused 
on the processes associated with experiential lear-
ning. This point was made by Allison and Pomeroy 
(2000) and more recently by Baldwin, Persing and 
Magnusun (2004, p. 168), 
There are philosophical ideas, programming princi-
ples, and a “folk pedagogy” of practitioners beliefs 
about how “adventure” works, but few explicit theo-
retical models, testable hypotheses, and little empi-
rical evidence of specific adventure mechanisms that 
affect processes of individual change. 
We argue here that a focus on process is essential if 
we are to develop meaningful conceptual understan-
dings of experiential learning across a range of dif-
ferent disciplines. Though this short discussion will 
leave inevitable gaps and places where readers may 
want more, our hope is that in time others will begin 
to look at the details and that, most importantly, re-
searchers will begin to consider these arguments as 
they plan and undertake various research projects. 

Declaration of Interests and 
Frustrations
We believe it is important to give some context to 
this paper and also to declare our own interests and 
frustrations. This paper is based upon a presentation 
at the International Mountain and Outdoor Sports 
Conference (IMOSC) at Charles University in Pra-
gue in November 2012. This conference brings to-
gether a collection of people from across Europe 
who are committed to thinking and practicing in 
the area of experiential learning with a specific fo-
cus on values. At the conference one of us was asked 
to speak about ‘Adventure Activities and Challenge 
Sports in Personal Development’. 
Our own interests in experiential learning are in the 
area of education outdoors and particularly in the 
value of wilderness experiences for personal deve-
lopment. This is a result of our own experiences and 
subsequent studies on the influence of such experi-
ences on values development and exploration. Pa-
rallel to these experiences and interests we have an 
ongoing interest and commitment to philosophy as 
a way of knowing and are sceptical of the evidence 
based practice movement (see Harper, 2010) which 
relies almost exclusively on empirical evidence. 
One of us has been somewhat disillusioned by ex-
periences of working in outdoor education due to 
the often unexamined assumptions and beliefs and 
by moves since the turn of the century (approxima-
tely) to an emphasis on environmental education 

and sustainability which often seems to overshadow 
personal development and values education in a wi-
der context. This has led to frustrations as practices 
are often incongruent with espoused experiential 
principles and begin to take a more values training 
than values education approach – although such a 
critique is, admittedly, fiercely contested. However, 
this is not the focus of this paper but something for 
subsequent writing. 
In this paper we use two examples to illustrate 
challenges for research in the area of experiential 
learning but before doing so it is useful to consider 
a phrase that is commonly associated with experien-
tial learning. 

Life Changing Experiences
Browsing through literature on experiential lear-
ning, looking at organisations’ web sites and spea-
king to people who have been involved in experien-
tial learning the phrase ‘life changing’ is often used. 
Our understanding of this term is that it indicates 
that people are trying to articulate something for 
which they do not have sufficient vocabulary to 
adequately express themselves. We believe this to 
be understandable given that such experiences often 
take people to places – literally and metaphorically 
speaking – from which they step outside their eve-
ryday life and look in on themselves and their lives 
as an observer. 
‘Life changing experiences’ is a term that can be fou-
nd in many places, but a recent example is present 
in the Outward Bound Social Impact report (2012, 
p. 3) which states, The purpose is not to paint a glo-
ssy picture of one life-changing experience after 
another, but to give an open and honest account of 
how young people benefit from our courses and of 
the challenges we continue to face in measuring that 
consistently.

Similarly, 
I‘ve often heard people talk about life changing ex-
periences and have dismissed this as hyperbole, I 
can honestly say however, that Outward Bound is a 
life changing experience and one I think everyone 
should have at least once in their lives. (Jarvie, 2008)
Use of this term is certainly not restricted to expe-
riential learning.  The front cover of an Education 
Scotland document published in the autumn of 2012 
titled Career Long Professional Learning included 
the phrase “Transforming lives through learning”. 
These examples are not cited to criticise the use of 
the term but more to highlight the prevalence of its 
use and to make a further observation. The majority 
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of research in experiential learning takes a black box 
approach (Howe, 2004, p. 47), considering input and 
output but not process. Furthermore, the majority of 
research considers the ‘output’ or outcomes of such 
experiences in the short term. Research that consi-
ders outcomes for anything more than 24 months 
post experience is very difficult to find. This seems 
somewhat ironic given that such experiences are re-
peatedly reported and claimed to be ‘life changing’. If 
indeed such experiences are life changing then one 
might expect to see much more long term research, 
such as looking at the lives of people who took part 
in specific experiential learning events 50 years ago 
for example. There is a small amount of research 
which takes this kind of approach (e.g. Davis-Ber-
man & Berman, 2012) but it is remarkably rare. 
It may be useful to point out at this stage that the 
idea of life changing experiences may be somewhat 
problematic in a number of ways. For example, for 
organisations to advertise that they offer ‘life chan-
ging experiences’ raises expectations to a level which 
then places pressure on staff to ‘provide’ life chan-
ging experiences. In turn, this assumes that there is 
a common understanding of what the term means 
and what it might be like to have a life changing ex-
perience! It also assumes that life changing experi-
ences are positive, desirable or good. One might also 
question whether an organisation or other person 
(such as a wilderness leader) is in an appropriate po-
sition to offer or facilitate a life changing experience. 
Another analysis might suggest that the kind of 
people who are attracted to partake in experiential 
learning experiences might do so at a stage when 
they are looking for a life changing experience, at a 
stage in their life when they are looking for change 
of some kind. If this is the case then it is perhaps 
not surprising that they find such experiences in 
experiential learning participation. This argument 
suggests that life changing experiences may be a self-
fulfilling prophecy in many contexts. Needless to say 
there are a whole host of further issues that could be 
considered – most of which raise interesting ethical 
considerations – but for the purposes of this paper 
the above is sufficient to make the point that claims 
of life changing experiences through experiential le-
arning might wisely be treated with some caution. 
In order to progress further and offer some more 
specific examples we are going to focus on some re-
search that we have undertaken over recent years. 
This is certainly not intended to be self-indulgent 
or to suggest that this work is somehow exemplary 
but rather to illustrate our own approaches and the 
difficulty of moving away from outcomes focused 

research. We are in the process of developing longer 
term research which aims to address the second cri-
tique outlined above. 

Research on Sailing
Between 2005 and 2007 one of us worked with co-
lleagues on a relatively large research project on ‘the 
characteristics and value of sail training’. The work 
involved tall ships (of varying sizes) across the world 
to explore the research questions presented in tab-
le 1. 

Table 1. Research Questions from The Characteris-
tics and Value of Sail Training (Allison, McCulloch, 
McLaughlin, Edwards & Tett, 2007, p. 11).

1. What benefits and effects do participants anti-
cipate from their experience and what influen-
ces those expectations?

2. To what extent do participants experience the-
se benefits and effects as being achieved?

3. To what extent do participants experience 
unanticipated benefits and effects?

4. What, if any, specific identifiable changes in 
participants’ views of themselves are evident 
between the beginning of a voyage and two to 
three months after the voyage?

5. What are the key differences between sail trai-
ning programmes? Do differences such as type 
of vessel used, voyage characteristics, ideology 
and programme characteristics lead to diffe-
ring purposes and outcomes? If so what are 
the significant differences?

To answer these questions 17 different vessels from 
13 different countries were involved in the study, 34 
voyage reports, 155 observations, 306 interviews 
early in the voyage and after three months 173 of 
these people were interviewed again.  Further de-
tails of the study can be found in the report but at 
the time this was the largest study of sail training 
ever undertaken. The two year project concluded 
that sail training does pretty much what sail training 
operators claim.  Participants reported overwhel-
mingly positive experiences, developed confidence, 
teamwork and technical skills and there was very li-
ttle difference between different vessels, sex, age and 
countries of origin. 
Having undertaken this research which was, not 
surprisingly, well received by the sail training com-
munity, Allison was left with a sense of missing some 
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depth. While the findings were useful for pragmatic 
reasons (and have since assisted various sail trai-
ning operators in securing grant funding for their 
ongoing work) the work will not make much, if any, 
difference to young people joining a voyage. There 
was nothing in the research that helped to inform 
someone working on board on how to do a better 
job – how to ensure that youth development out-
comes were achieved, enhanced or how to under-
stand their work in a meaningful way. These were 
not the aims of the research but upon reflection led 
to a search beyond the study for something else, so-
mething more. A brief summary of Aristotle’s con-
cept of phronesis is useful at this stage. 

Aristotle and Phronesis
Among the many concerns and interests of the an-
cient Greek philosopher Aristotle was a concern 
with developing a theory of moral life. Indeed, de-
veloping a theory of moral life is one way of summa-
rising Aristotle’s work throughout his own life. He 
was concerned with enhancing human well being or 
human flourishing (e.g. Aristotle, trans. 1999, I 4§2).  
To do so he believed that moral wisdom is required 
and to develop his arguments he needed to consider 
different ways of knowing (epistemology). Specifica-
lly, he maintained that certain dispositions of cha-
racter seemed to consistently promote a flourishing 
life, and these dispositions were called virtues. If one 
wanted to live well, it was then sensible to live a life 
of virtue. Judgments were informed not by what one 
ought to do, but by what kind of person, namely vir-
tuous, one wanted to be. Aristotle considered there 
to be three forms of knowledge (Techne, Episteme 
and phronesis) all of which contributed to human 
flourishing which, for the purposes of this paper, 
need very brief summary (Allison, Carr & Meldrum, 
2012; Thorburn & Allison, 2010). 
Techne refers to what might often be referred to now 
as technical skills (skills and techniques or instru-
mental knowledge).  In the case of outdoor experi-
ential learning this might refer to things like erecti-
ng tents, hoisting sails, lighting stoves and cooking, 
tying knots and such like. These are sometimes refe-
rred to as “hard skills” but we prefer the term tech-
nical skills. 
Episteme is concerned with theoretical knowledge 
often associated with academic institutions (Saug-
stad, 2013). Examples of episteme are the content 
specific learning of subjects like glaciology, Geolo-
gy, botany, meteorology and physics.  This can also 
include learning about individual and small group 
dynamics, and techniques for facilitating individual 

and small group reflection. 
Phronesis is normally translated as practical wisdom 
or good judgement. This comes from having the abi-
lity to do the right thing at the right time in the right 
amount.  For Aristotle this ‘mean’ varies between 
both individuals and contexts and is something that 
ought to develop through one’s life – it is a never 
ending project. Terms such as integrity, sympathy, 
compassion, empathy and tolerance are often asso-
ciated with phronesis which is a ‘way of being’ rather 
than a technical skill or theoretical knowledge. So-
meone with phronesis knows how to exercise judge-
ment, which is context sensitive.  Aristotle considers 
phronesis to be the intellectual virtue which allows 
all other virtues of character to be exercised. 
Most people involved in experiential learning can see 
how these three categories emerge in different contex-
ts and often suggest that they cannot be separated out 
in practice. While this seems to be reasonable to a po-
int, we believe that these three forms of knowledge are 
useful as ways of considering and understanding dif-
ferent approaches to experiential learning, especially 
outdoors. (It is useful here to note of the importance 
of well being in current contexts. In Scotland and bey-
ond the focus on well being politically with associated 
‘trickle down’ to research, curriculum and policy at 
all levels is significant. It is not particularly controver-
sial to say that health and well being is ‘in vogue’. The 
conception of well being and human flourishing that 
Aristotle offers is interesting in this current landscape 
as it is broad and expansive rather than instrumental 
(e.g. physical health to reduce medical costs) or bina-
ry (e.g. physical vs mental health). 

Purposes Practices and Outcomes
In 2009 we undertook some work for Sail Training 
International to develop a practical toolkit to assist 
sail training practitioners to improve their practice 
and impact (Von Wald & Allison 2010, 2011). In or-
der to undertake this work we developed a model 
of youth development through sail training (Figure 
1). This model is based on literature in the areas of 
youth development, adventure education and expe-
riential learning. 
The purposes of Sail Training are summarised dra-
wing upon the three Aristotelian categories outlined 
above (techne – skill acquisition; episteme – curri-
culum based education and Phronesis – personal 
and social development). Two things are important 
to note at this stage. First, most sail training opera-
tors aim at some combination of these three pur-
poses.  The categories may be useful for clarifying 
approaches to setting programme purposes and 
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then subsequently aligning systems and practices to 
achieve those purposes. Second, curriculum based 
education can encompass two different meanings – a 

curriculum that is part of broader experiences (such 
as schools) or a curriculum which is developed on 
board and is independent of other institutions. 

Figure 1. The Sail Training International Model
In developing this model we identified these five dif-
ferent outcomes of youth development. These outco-
mes are summarised (Von Wald and Allison, 2011, 
p. 6) as 

• Learning and Achievement:  including progressive 
mastery of new skills and/or discipline-based con-
tent, confidence

• Positive Behaviours:  concerned with virtue and 
character, practical wisdom (judgment), respect 
for self and others, teamwork, leadership

• Connections and Relationships:  between people – 
peers and adults; between the sailing experience 
and other experiences – past, present and future

• Productivity:  participating, taking action to con-
tribute to individual and group goals

• Self-sufficiency: to be self-reliant and appropriately 
confident, self-aware

These outcomes were derived from the main themes 
in relevant literature that suggest the impact and 
outcomes of youth development in order that we 
could concentrate on identifying the processes  that 
contribute to achieving the outcomes.  This was use-
ful for developing the practices that were the focus 
of the sail training programme evaluation self-asse-
ssment toolkit. The toolkit that we developed bre-
aks down each of the key practice areas into further 
detail in the form of questions which are aimed to 
promote reflection and discussion. 

As discussed here, the focus in the literature seems 
to stem from an interest in providing evidence that 
youth development produces positive benefits (out-
comes).  By setting these evident outcomes as the aim 
of youth development through sail training, we could 
then focus on the practices that are linked with the 
outcomes so that operators could gain an understan-
ding about elements of accepted practice to increase 
the likelihood that participants in their programmes 
would experience the desired outcomes. With the 
outcomes in mind, we can focus on the process and 
thus help youth development operators achieve better 
results from their engagement with young people.

Reflection and Perspective – Life 
Changing?
In this paper we have suggested that a shift in focus 
of research in adventure education from outcomes 
to process will be beneficial in improving practice 
and therefore enhancing the experiences and outco-
mes of those engaged in adventure education. In do-
ing so we have taken a broad and general perspective 
which attempts to identify the key arguments and 
issues at stake. There are elements of the arguments 
that need to be explored further and we welcome 
work which does this. 
It is important to point out that we are not sugges-
ting that outcomes research is bad and process rese-
arch is good - such a binary conception is inevitably 
problematic. We are suggesting that research that 
considers process is important in developing the cu-
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rrent literature to take a more holistic perspective. 
The second observation we have made is concerned 
with the short term nature of research on outcomes 
and the value of experiential learning. We are struck 
by the short term nature of the outcomes research 
that has been undertaken which is ironic given the 

‘life changing’ claims so often associated with, and 
espoused for, experiential learning. While such ex-
periences may be ‘life changing’ there may be aspects 
of this somewhat rhetorical polemic (some of which 
are noted above) which require careful considerati-
on and articulation. 
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Injury Prevention in Marathon 
runners
J. Nathan
Royal Blackburn Hospital, England

Abstract
More people run today than ever before with participation in marathons becoming increasingly popular. Inju-
ry rates in those training for a marathon can be as high as 90%. 89 individuals running for Arthritis Research 
UK were followed up before and after running the London Marathon. All were asked to complete two online 
questionnaires, one before the marathon asking for demographic information, previous history of running 
injury and training habits and one after regarding how the run went and recovery time. The mean response 
rate across both surveys was 62%. There is a significant association between time and injury whilst running 
the London Marathon (p = 0.003). This is supported by the fewest percentage of runners who sustained an 
injury are those who ran the marathon in less than 4 hours (13%). This report indicates how difficult it is to 
determine who will sustain an injury whilst running a marathon. It highlights that they are many risk factors 
for incurring injury but few proven by scientific research. It does suggest a relationship between marathon 
time and injury.
There is a need for guidelines for all marathon runners to help reduce injury

Key words
marathon, run, prevention

Introduction

Growth in non-elite marathon 
runners
Since the 1980s marathon running has ceased 
to be a sport only for elite athletes and began to 
attract mass participation by non-elite ‘fun ru-
nners’(Satterthwaite et al., 1996). The big city ma-
rathons in London, New York and Boston attract 
tens of thousands of runners. These courses also st-
age a main race where elite athletes compete.(Spell-
man, 1996) Over the last 10 – 15 years there has 
been a dramatic increase in popularity and partici-
pation in marathons.(Fredericson and Misra, 2007) 
It would be interesting to consider what the reason 
for this increase may be.

Increase In health consciousness 
Medical advice recommends a healthy running 
distance of 10 – 25km per week or 1 – 2 hours of 
endurance exercise. In the last 10 – 15 years there 
has been a greater emphasis on balanced diets and 
choosing running programmes which lead up to 
marathon distances.(Nicholl et al., 1995) One may 
expect that the increase in individuals taking up ru-
nning may impact the rates of injuries, a factor that 
needs to be further investigated.

Impact in growth of marathon running on 
rates of injury
During the course of a year two thirds of long dis-
tance runners sustain an injury that interrupts their 
training programme.(Lysholm and Wiklander, 
1987) In this study long distance runners were de-
fined as those who trained for at least one hour for 
21 days of the month. Among this group of runners 
lower extremity injuries are particularly common.
(Lysholm and Wiklander, 1987) Unfortunately this 
data is limited; as it considers runners by the amount 
of time they spend running per month, not by dis-
tance covered, such as marathon runners.
Although this connection seems relatively sensible it 
still does not explain why some individuals are more 
prone to injuries than others. It also does not explain 
why a correlation between distance covered in trai-
ning and rates of injury has been found.

Injuries Associated With Marathon 
Running

Common injuries
The most common overuse injury is patellofemo-
ral pain syndrome.(Ballas et al., 1997, Pinshaw et 
al., 1984) Iliotibial band friction syndrome, plantar 
fasciitis, meniscal injuries and patellar tendinopathy 
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are the other common acute injuries experienced by 
runners.(Taunton et al., 2002)
The knee is the most common site of both acute and 
overuse injury. Other injury sites include the foot/
ankle, lower leg, hip/pelvis, achilles/calf, upper leg 
and lower back.(Pinshaw et al., 1984) It is unsur-
prising that the knee is most commonly associated 
with injuries as it is the main joint taking the impact 
whilst running.  
Additional acute complaints include thigh muscle 
soreness, blistered feet, chaffing, malaise, ankle spra-
ins and extreme exhaustion. 
Non-musculoskeletal injuries including light-hea-
dedness, nausea, stomach upsets, headaches and 
diarrhoea will not be considered in the study. These 
are commonly due to dehydration.(Fredericson and 
Misra, 2007) 

Long-term complications
One of the most common associations is between 
marathon running and predisposition to osteo-
arthritis (OA) later in life but the connection is still 
unknown.
Reports have shown that the type of sport has a 
significant impact on the degree of risk. The sports 
that have a high recognised risk are those that in-
volve repetitive, high intensity, high impact forces 
through the affected joint(Conaghan, 2002). One 
Finnish study found that the prevalence of radio-
graphic osteoarthritis in long distance running, 
football, weightlifting and shooters were 14%, 29%, 
31% and 3% respectively(Kujala et al., 1995).  This 
study did not state the distance covered by long 
distance runners and whether they were marathon 
runners or not. In addition it did not state whether 
the radiographic findings correlated to symptoms 
of pain. 
One retrospective cohort study in 1973 and 1988 
examined former athletes of whom 27 were long 
distance runners who averaged 60 miles per week. 
Radiographic evidence of OA of the hip was found 
in 19% of runners.(Marti et al., 1989) A conflicting 
study by Lane and colleagues presented a series of 
reports from a prospective cohort of subjects from 
a long distance recreational running club.(Lane et 
al., 1986, Lane et al., 1993, Lane et al., 1998) The 
report concluded that there were no differences in 
clinical or radiographical findings of OA after five 
years compared with nine years follow up. The me-
chanism of repetitive, high weight-loading exercise 
causing OA is still unclear. It is surprising that the 
link is so well known despite there being insufficient 
evidence to support it.(Spector et al., 1996) 

Risk Factors Predisposing Marathon 
Runners to Injury
These can be categorised into four groups; demogra-
phic, systemic, training / running related factors and 
health and lifestyle factors.

Demographic Factors:
Gender and Age - Patterns of injuries have been as-
sumed to be more sport specific than gender specific 
and previous studies have found similar overall in-
jury rates in men and women. (Lanese et al., 1990) 
These studies do not specify what proportions of 
these include marathon runners compared to other 
sports and therefore no significant conclusion can 
be made. Conn et al assessed sports related injuries 
in a population of ages 5 – 24 years old in the Uni-
ted States. They found that injuries were twice more 
common in males than females. (Conn et al., 2003)
As the anatomy of males and females differ it is 
unsurprising that sites of acute injury may vary. In 
females hip, lower leg and shoulder related injuries 
are more common (Satterthwaite et al., 1999). Whilst 
thigh related injuries have been found to have a hi-
gher incidence amongst males compared with fema-
les.(Sallis et al., 2001) Again these studies were not 
exclusive to marathon runners. Satterthwaite et al 
found that specifically amongst male marathon ru-
nners there was a greater risk of hamstring and calf 
injuries than in females (Satterthwaite et al., 1999). 
Taunton et al found that an age less than 34 years 
old was a risk factor for developing pattelofemoral 
pain in both sexes. In addition it showed that young 
age is a protective factor against meniscal injurie-
s(Taunton et al., 2002). Conflicting reports by Jacobs 
and Berson (Jacobs and Berson, 1986), Macera et al 
(Macera et al., 1989) and Walter et al (Walter et al., 
1989) reported that age was not significantly related 
to incidence of running injuries although one study 
of military recruits with a uniform training regime 
showed a positive correlation of injury with incre-
asing age.(Neely, 1998) Therefore it is difficult to 
conclude whether age has an impact upon rates of 
injury, as reports seem to contradict one another.

Height and Weight – As mentioned previously, there 
are contradictions in conclusions drawn by different 
studies and equally there does not seem to be any 
consistency proving that height or weight significa-
ntly impacted incidence of injury in marathon ru-
nners. 
Although BMI has shown to be a valid estimate of 
body composition for the general public it is uncer-
tain whether a relationship can be found on its im-
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pact on rates of injuries in runners.
The limitations and inconsistency of the above re-
ports suggest that it may be difficult to determine 
whether simple demographics impact injury rates. 
In addition the lack of inclusion of marathon ru-
nners makes it hard to draw any significant conc-
lusion or association. It may be useful to investigate 
other factors that could predispose a marathon ru-
nner to injury.

Systemic Factors: 
Anatomical Factors - Certain anatomical factors 
have been associated with running injuries. These 
can be separated into congenital factors and those 
that result from biomechanical, postural or gait ab-
normalities.
Individuals born with cavus feet have biomechani-
cally shown to be more rigid and sustain a higher 
impact.(Hespanhol Junior et al., 2012). The popula-
tion involved in this study were recreational runners 
who were not training for a marathon distance. In 
a population of athletes leg length inequality has 
also been suspected as a factor in hip, pelvis, ilio-
tibial band syndrome (ITB) and lower back injury. 
This study found a specific association of leg length 
discrepancy and recurrent stress fractures of the 
lower limb in all groups (Korpelainen et al., 2001).
Hip muscle weakness is suggestive of overall injury 
risk in the lower extremity, particularly ITB where 
vastus medialis has been the key deficit area. (Nie-
muth et al., 2005)

Running / Training Related Factors
Certain factors associated with training have been 
indicated to affect incidence of injury. However, ra-
pid increase in mileage covered was the only factor 
shown to significantly affect injury incidence. 
Macera et al and Walter et al support that training in 
excess of 40 miles per week is a significant risk factor 
for injury in males(Macera et al., 1989, Walter et al., 
1989), whilst only one study supports this associati-
on in females (Walter et al., 1989). It is still unknown 
whether inexperience predisposes an individual to 
hamstring, knee or foot injuries (Satterthwaite et al., 
1999). There is no association between the use of 
warm up and prevention of lower extremity injuries.
(Macera et al., 1989) Training terrain has not shown 
to affect incidence of injury (Wen et al., 1998).

Health and Lifestyle Factors
History of a previous lower extremity running inju-
ry is a significant risk factor for a recurrence(Wen et 
al., 1998, Macera et al., 1991, Macera, 1992, Walter 

et al., 1989). It has been suggested that this is becau-
se the original cause of injury may be unknown and 
repaired tissue may function less well as a protective 
barrier. 

Summary of Introduction
More people run today than ever before and the 
participation in marathons is becoming increasin-
gly popular. Injury rates in those training for a ma-
rathon can be as high as 90%.(Satterthwaite et al., 
1996)
With increasing participation there is an ever-incre-
asing need for knowledge for both the runner and 
the health care profession into factors that predis-
pose runners to injuries. The literature research pre-
sented above shows a variable, although somewhat 
contradictory range of opinions regarding factors 
that may contribute to injury. 
There is also a need to exclusively investigate injuries 
in marathon runners and factors associated. Diffe-
rent studies define long distance runners differently 
and this project will only investigate individuals tra-
ining for and competing in the London marathon 
(26.2 miles)

Aims
To investigate the factors that may predispose ma-
rathon runners to injury. These will be; number 
of marathons completed in the past, time taken to 
complete the London Marathon, previous history of 
injury, following a marathon training plan, experi-
ence of pain whilst running during training, age, sex 
and number of training runs per week. Each factor 
will be compared with injury sustained whilst run-
ning the London Marathon.

Method
Survey Monkey, an online survey website was used 
to generate each questionnaire which then produced 
a unique link which was sent out to all runners via 
email.  Survey Monkey limited each questionnaire 
to ten questions. The first questionnaire consisted 
of more than ten questions and was separated into 
two parts, generating two separate links to be sent 
out. Thus requiring both parts to be completed to 
fully answer the first survey. Runners were asked de-
mographic information regarding their year of birth 
and sex. They were then asked about previous his-
tory of running injury and if so, which part of there 
body was affected. Individuals were asked how many 
marathons they have completed in the past and what 
distance they have covered / intended to cover in 
their training in March and April. This survey then 
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asked whether individuals follow a training plan and 
if they take any medication for pain experienced 
whilst running.
An employee of ARUK sent out the first survey via 
email on Tuesday 10th April, before the London Ma-
rathon, which occurred on Sunday 22nd April 2012. 
All 89 ARUK runners were emailed. Two follow up 
emails were sent and individuals were then telepho-
ned from the office. All individuals were given the 
opportunity to opt out of the survey.
The same person then sent out a second survey on 
Monday 28th May via the same method as the first. 
This consisted of fewer questions and only required 
one link.
The second questionnaire asked about the runners 
experience on the day of the marathon and whether 
there was any time during the run that they had to 

stop due to an injury. They were then asked for the 
time they completed the marathon and whether they 
thought their training was sufficient. If they did not 
they were asked why and if they had any advice to give 
future marathon runners. Runners were then asked 
how long it took them to feel free of any aches or pains 
and how long it took them to return to running.

Results

Response rate
Below is a table that shows the number of individu-
als who completed each survey. This has also been 
represented as a percentage of the total number of 
runners. As the first survey was spread over two 
parts these have been represented by 1A and 1B, 
whilst the second questionnaire 2.

Survey Total Number of 
runners (n)

Total Completed 
(% of total runners)

Males Completed 
(% of total males)

Females Completed
 (% of total females)

1A 89 53 (60) 36 (65) 17 (50)
1B 89 56 (63) 36 (65) 17 (50)
2 89 55 (62) 33 (60) 22 (65)

Figure 1 - Table representing total number of questionnaires completed

This data shows that 15% more males completed the 
first survey compared with females. However 5% 
more females completed the second survey compa-
red with men. Despite the first survey being online 
for a month longer than the second it does not seem 
to have had an effect on the response rate. 

Statistical analysis plan
Chi squared was chosen, as it is best suited for analy-
sis of data where sample size is relatively small
Using the described analytical technique this stu-
dy will determine whether there is any statistical 
significance between selected factors and suffering 
an injury on the day of the London Marathon. The 
second questionnaire asked participants whether 
they endured an injury on the day of the marathon. 
This was defined as any time during the run that 
an individual needed to stop. This did not include 
toilet breaks.
As mentioned in the methodological limitations 
section, some individuals completed the first ques-
tionnaire and not the second or visa versa. Therefo-
re if a category from the first questionnaire is being 
compared to injury on the day of the marathon 
(questionnaire 2) only the individuals who filled out 
the both questionnaires can be included.

First time runners and Injury during the 
London Marathon 
No statistical significance was found between indi-
viduals running the marathon for the first time and 
incidence of injury (p = 0.688). 

Previous running injury and injury during 
the London Marathon
In this study, ‘previous injury’ was defined as any in-
jury whilst training or running a marathon, which 
was sufficient enough to stop training and seek me-
dical advice. There was no statistical significance 
found between previous injury and injury endured 
on the day. (p = 0.947)
Out of the 54 individuals that completed the first 
survey 33 had sustained an injury. 

Marathon time and injury whilst running 
the London Marathon
A p value of 0.003 suggests a statistical significance 
between running time and injury on the day. This is 
supported by only 13% of runners who completed 
the marathon in less than 4 hours sustaining an 
injury. Whilst this was significantly higher in those 
who finished between 4 - 5 hours and over 5 hours 
at 70% and 47% respectively; their mean time was 
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4hrs and 36 minutes. 

Following a training plan and sustaining an 
injury during the London Marathon
Training plans are often known to be essential prepa-
ration for individuals training to run a marathon. It is 
unsurprising that they help individuals to cover the 
necessary distance however one might suggest that 
following a training plan may help prevention of inju-
ry. There was no statistical significance to support this 
(p = 0.601). 68% of runners in this survey followed a 
training plan and 43% of those sustained an injury.

Pain whilst training and injury during the 
London Marathon
No statistical significance was found (p = 0.204) 
between injury during the London Marathon and 
runners who suffered from pain whilst training. 
Runners who experienced pain whilst training were 
asked if they took anti-inflammatory medication, 
paracetamol or both to help regulate the pain. Out 
of 56 runners who completed the question 32 (57%) 
stated that they regularly suffered from pain whilst 
running. Of that total 27 (84%) took anti-inflamma-
tories, paracetamol or both. 

Age and injury whilst running the London 
Marathon
Again only individuals who completed both surveys 
could be included. No significance was found 
between age and injury sustained whilst running the 
London Marathon (p = 0.376). The average age for 
males was 40 and females 42.

Male or Female sex and injury whilst running 
the London Marathon
There is no statistically significant correlation 
between gender and injuries incurred in males and 
females (p = 0,138).

Number of running sessions per week and 
injury during London Marathon
Participants were asked how many times per week 
they trained. The answers ranged from one to six 
runs per week. This factor was not found to affect 
the number of runners who sustained an injury  
(p = 0.770).
The graph below shows the range in number of ti-
mes individuals ran per week.

Discussion
Running injuries are frequently experienced when 
training for a marathon. Prevention of these running 
injuries would allow the positive benefits of running to 
be enjoyed. This report systematically investigates po-
ssible factors that may be implicated in predisposing 
marathon runners to injury. It investigates whether 
there is any relationship between these factors and in-
juries sustained whilst running the London Marathon.

Summary of main findings
There is a significant relationship found between 
time and injury whilst running the London Ma-
rathon (p = 0.003). This is supported by the fewest 
percentage of runners who sustained an injury ran 
the marathon in less than 4 hours (13%).  
There was no association found between; previous his-
tory of injury and reoccurrence (p = 0.947), number of 
marathons previously run (p = 0.688), following a tra-
ining plan (p = 0.601), pain whilst running during tra-
ining (p = 0.204), age (p = 0.376), gender (p = 0.138) 
and number of training runs per week (p = 0.770) and 
injury whilst running the London Marathon.

Response rates of runners
Although the first survey was online for one month 
more than the second, response rates were almost 
equal. One may suggest this is because people intend 
to complete the survey or not and trying to chase an 
individual to do so is futile. However it may be that 
some individuals have every intention to complete 
the survey but simply forget to. Therefore sending 
another email or telephoning the individuals may be 
beneficial but doing this more than once is often not, 
and can lead to people becoming irritated. 
The average response rate in males is slightly higher 
than females. One suggestion for this difference cou-
ld be that male marathon runners more frequent-
ly experience injury over females and are therefore 
more likely to take part in a questionnaire aiming 
to prevent injury in marathon runners. However 
this association is not supported by the report (p = 
0.138). Another reason could be that as more men 

Figure 2- age distribution of runners
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ran for ARUK word of mouth between male runners 
could have lead to more completing the survey. 
However as the difference is only by 5% it is difficult 
to make any significant conclusion.

Interpretation of results

Previous injury and reoccurrence whilst 
running the London Marathon
The relationship between past history of injury in ma-
rathon runners and reoccurrence is well recognised 
by Ballas et al(Ballas et al., 1997), Macera et al (Mace-
ra et al., 1991), Wen et al (Wen et al., 1998) and Ma-
chera et al(Macera, 1992). However this is not con-
sistent with the results found in this study. The most 
likely explanation for the literature written is previous 
injury results in a weakness of the area that makes the 
runner more prone to a second injury. One could also 
consider that it is a result of an underlying anatomical 
problem predisposing the individual to injury. If an 
individual is following an incorrect training method 
i.e. a rapid increase in mileage over a short space of 
time it could be the cause.(Walter et al., 1989) Althou-
gh this study does not support the associated made it 
did find that the knee is the most common anatomical 
site of injury, a result that is consistent with previous 
literature. This supports the idea that during running 
the majority of force passes through the knee and it is 
subsequently more prone to injury than other areas.
(Pinshaw et al., 1984)

Marathon time, previous number of 
marathons ran and relationship with injury 
whilst running the London Marathon
Participants completing the marathon in less than four 
hours are less likely to sustain an injury (p = 0.003) 
and the lowest incidence of injury (13%) is in runners 
who completed the marathon in less than 4 hours.
There are fewest novices present in the group of ru-
nners who complete the marathon in under 4 hours. 
In addition fewest novices were present in this group. 
Experienced level has been identified as a risk factor 
for injury. In first time marathon runners, hamstring 
and knee injuries were more common.(van Gent et 
al., 2007) Machera et al reported that runners with 
an experience fewer than 3 years had an odds ratio 
of 2.2 for injury (Macera, 1992).   

Other Determinants of Injury
Various papers support the findings of this study 
that there is no relationship between age and sex 
with incidence on injury whilst running a marathon.
(Lanese et al., 1990, Satterthwaite et al., 1999) 

It is interesting to consider why this may be. Althou-
gh Conn et al found an overall increase in injuries 
in males compared to females this was not exclusive 
to marathon runners and therefore most likely to be 
determined by the different sports that males and fe-
males participate in.
There is no relationship between following a training 
plan and injury whilst running the London Marathon. 
However training plans have been shown to, if desig-
ned effectively help to prevent a new injury or prevent 
reoccurrence.(Hespanhol Junior et al., 2012)
Self-reported pain is not considered as an actual in-
jury in this study, or in other literature as pain is a 
subjective phenomenon that is difficult to measure 
and compare between individuals, this makes it an 
unspecific and unreliable factor to consider when 
considering marathon injuries, (Borg, 1998)

Other findings
The majority of individuals ran a total of 100 – 150 
miles in March (n=23), the month preceding the 
London Marathon. An even distribution was found 
in the other ranges, 50 – 100 (n=10), 150 – 200 (n=8) 
and over 200 miles (n=11). This is interesting as it 
shows the variation in distance covered by people tra-
ining for a marathon. It is also interesting to note that 
two people were injured and did not run at all during 
March but were still able to complete the marathon.
All individuals tapered down their distances in April, 
the month of the London Marathon, and this is re-
commended by most training plans and experienced 
runners. Mujika et al found that a 6-day tapering down 
period in 800 metre runners where their intensity was 
decreased by 80% showed significant performance 
gains.(Mujika et al., 2002) It would be interesting to 
also test this in marathon runners exclusively. 
The longest runs completed by trainees were 
between 15 and 23 miles and the mean run was 20.5 
miles. Most runners stated that their longest run was 
20 miles (n=21) and few ran distances less or more 
that 20 miles. This is interesting as most training for 
a marathon are aware of the length that their longest 
run should be.  Although this varied in runners it 
did not have an impact on them completing the ma-
rathon or sustaining an injury. This highlights that 
most training is specific to the individual and that it 
is difficult to generate a gold standard. 
It is somewhat concerning that a third of runners felt 
their training was not sufficient and most mentio-
ned that next time they would complete more longer 
runs. This highlights the need for training guidelines 
by organisations that have individuals running for 
them in a marathon. These should aim to provide all 
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runners with information regarding injury preventi-
on, the common injuries and what to do if one feels 
they have sustained an injury. 
Evidence found in this study would suggest that 
most runners are able to return to running shortly 
after the marathon demonstrating that the acute af-
ter effects on physical health are minimal. The mean 
time that runners took to feel ache or pain free was 
three days, and most returned to running in a week. 
This suggests that injuries sustained by most runners 
during a marathon are not serious enough to cause 
significant long-term complications.
Anecdotal evidence suggests that many marathon 
runners have always aimed to complete a marathon, 
but that one marathon is sufficient to achieve this 
goal.  Only 10 out of 55 people who completed the 
questionnaire said they do not intend to run another 
marathon. This reinforces the idea that marathon 
running is “a bug” and runners are keen to continue 
once they have completed a marathon, perhaps to 
improve on their completion time.

Conclusion
This report finds that there is a connection between 
running a marathon in less than 4 hours and redu-
ced rates of injury. This report investigates various 
factors that may contribute to an individual experi-
encing injury during running a marathon but none 
are found to have a significant effect on injury. 
These results highlight how difficult it is to determine 
who gets an injury whilst training for or running a 
marathon and there is a lot of uncertainty regarding 
factors that affect injuries. There is also a lack of sci-
entific evidence for many anecdotal associations 
between marathon running and injury such as early 
onset of Osteoarthritis and more frequent lower limb 
injuries. Therefore there is increased need for scienti-
fic evidence proving or disproving these theories. 
It is important to consider and further to understand 
factors contributing to injury and if these are iden-
tifiable to provide guidelines to those training for a 
marathon to help prevention and improve enjoyment.
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the association between ankle 
strength, postural stability and 
regular slacklining
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Abstract
The aim of the study was to assess ankle strength during plantar and dorsal flexion, and the postural stability 
in slackliners. The slackliners (n=9) were matched according to age, body mass and height to physical educati-
on students (n=9) with no slackline experience. The results showed significantly higher relative ankle strength 
during plantar flexion (angular velocity 30° . s-1) in the slackline group than in the control group (left: 1.51 
± 0.31 vs. 1.20 ± 0.30 N . m . kg-1, p<0.05, ηp2=0.21; right: 1.55 ± 0.34 vs. 1.21 ± 0.34 N . m . kg-1, p<0.05, 
ηp2=0.22). There were no significant differences between the groups in other tested variables. The results might 
be considered in the injury prevention and rehabilitation of the ankle joint.

Key words
slackline, isokinetic strength, ankle joint, postural stability

Introduction
Postural stability is simultaneously influenced by 
visual control, vestibular apparatus, and proprio-
ception (Giagazoglou, Amiridis, Zafeiridis, Thima-
ra, Kouvelioti, & Kellis, 2009). Training on unstable 
surfaces (Laudner & Koschnitzky, 2010; McKnight & 
Armstrong, 1997) and vibrating supports (Evange-
los, Georgios, Konstantinos, Gissis, Papadopoulos, 
& Aristomenis, 2012) has been found to increase the 
proprioception and functional capacity of the lower 
joints. Several studies (Aydin, Yildiz, Yildiz, Atesalp, 
& Kalyon, 2002; Horvat, Ray, Croce, & Blasch, 2004; 
Maki, Holliday, & Topper, 1994) have stated that 
lower limb strength is a determining factor of good 
postural stability. Poor postural stability is associa-
ted with lower ankle strength (Maki, Holliday, & 
Topper, 1994; Perry, Carville, Smith, Rutherford, & 
Newham, 2007) and knee strength (Jadelis, Miller, 
Ettinger Jr, & Messier, 2001; Messier, Glasser, Ettin-
ger Jr, Craven, & Miller, 2002). 
Walking on a slackline is a rapidly expanding phys-
ical activity. A slackline is a webbing 2-5 cm wide, 
usually 5-25 meters long, stretched tight between 
two anchor points. The basic skill on the slackline is 
to keep balance on one leg. Other exercises include 
walking, jumping and balance movements. A good 
level of postural stability has been associated with 
slackline practice (Granacher, Gollhofer, & Krie-
mler, 2010). Pfusterschmied, Buchecker, Keller, Wa-

gner, Taube, & Muller (2013) showed better postural 
stability after 4 weeks slackline training in young 
adults. However, Granacher, Iten, Roth, & Gollhofer 
(2010) did not support the relationship between po-
stural stability and slackine practice. 
Therefore, the aim of this study was to compare po-
stural stability and ankle strength in slackliners to 
that of other physically active individuals.

Methods
Subjects
Eighteen participants, divided into 2 groups, vo-
lunteered for the study. The first group was formed 
by “slackliners” (1 female and 8 male, 25.0 ± 0.9 ye-
ars, 73.3 ± 8.9 kg and 181.0 ± 8.0 cm). To be placed 
into the slackline group, individuals had to walk 
on 2.5  cm wide webbing for 10.2 meters and per-
form the following exercises: standing on the right 
and left leg, move back and forward with a vertical 
turn, jump from the ground onto the slackline, walk 
with hands on hips. The control group of physical 
education students with no slackline experience was 
matched according to age, body mass and height (1 
female and 8 male, 22.9 ± 0.8 years, 73.3 ± 8.9 kg and 
181.0 ± 8.0 cm). The research was approved by the 
local Ethics Board. 

The ankle strength measurement
Ankle strength was tested by the isokinetic dynamo-
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meter (Cybex NORM ®, Humac, CA, USA). Strength 
testing was performed in a lying position where the 
tested limb was supported by a stabilizer with the 
knee at an angle of 90°. The second leg was suppor-
ted on a stable adapter. The test protocol consisted of 
two angular velocities (30° . s-1 and 120° . s-1) with 5 
respective 15 repetitions of plantar and dorsal flexi-
on. The range of motion was set to 90°.
The ankle strength was assessed by the peak torque 
(PT) related to the body mass and the time to achie-
ve peak strength (TP). 

Postural stability
The postural stability was tested by one leg stance 
(Flamingo) for 63 s on a pressure plate (FootScan 
®, Belgium). The total trajectory way (TTW) of the 
centre of pressure (COP) was used to evaluate the 
level of postural stability. Both right and left leg were 
tested. The free leg was bent at the knee at approxi-
mately 120°. The reliability of the TTW of COP in 
the Flamingo test was found to be satisfactory with 

an intra-class correlation coefficient ranging from 
0.87 to 0.90 (Baláš & Zahálka, 2011).

Statistical analyses
Means and standard deviations were used to cha-
racterise the groups tested variables. Differences 
between the groups were assessed by a simple ana-
lysis of variance. Statistically significant differences 
were considered at the level p < 0.05. Partial coeffici-
ent eta squared ηp2 was used to assess the effect size. 
All statistics were computed by SPSS for Windows 
Version 11.0 (Chicago, IL, USA).

Results
The results of the postural stability and the isokine-
tic ankle strength are summarized in table 1.
 
Table 1: 
Postural stability and isokinetic ankle strength in 
dorsal and plantar flexion (mean±SD) in slackline 
and control group

Variables Slackline group (n=9) Control group (n=9)
Postural stability COP TTW L (mm) 900±199 867±421

COP TTW R (mm) 797.2±134.1 793.3±161.8
Isokinetic ankle 
strength 30° . s-1

PF PTrel. L (N . m . kg-1)* 1.51±0.31 1.20±0.30
PF PTrel. R (N . m . kg-1)† 1.55±0.34 1.21±0.34
DF PTrel. L (N . m . kg-1) 0.50±0.11 0.41±0.07
DF PTrel. R (N . m . kg-1) 0.47±0.07 0.45±0.11
PF TP L (s) 0.46±0.08 0.48±0.08
PF TP R (s) 0.49±0.06 0.48±0.11
DF TP L (s) 0.48±0.13 0.53±0.22
DF TP R (s) 0.48±0.16 0.53±0.16

Isokinetic ankle 
strength 120° . s-1

PF PTrel. R (N . m . kg-1) 0.8±0.15 0.71±0.16
DF PTrel. L (N . m . kg-1) 0.79±0.21 0.75±0.2
DF PTrel. R (N . m . kg-1) 0.28±0.09 0.24±0.05
PF TPrel. L (N . m . kg-1) 0.27±0.08 0.21±0.06
PF TP L (s) 0.25±0.04 0.23±0.05
PF TP R (s) 0.24±0.03 0.22±0.03
DF TP L (s) 0.16±0.02 0.12±0.07
DF TP R (s) 0.14±0.02 0.13±0.04

* p<0.05, ηp2=0.21; † p<0.05, ηp
2=0.22.

Parameters: COP-Centre of pressure, TTW- Total trajectory way, L- left ankle, R- right ankle, PF- plantar 
flexion, DF- dorsal flexion, PT- peak torque, rel.- relative value, related to body weight, TP-time to peak.

There was significantly higher ankle strength in plantar flexion (30° . s-1) in slackliners than in the control 
group for both ankles (left: 1.51 ± 0.31 vs. 1.20 ± 0.30 N . m . kg-1, p <0.05, ηp

2 = 0.21, right: 1.55 ± 0.34 vs. 1.21 
± 0.34 N . m . kg-1, p<0.05, ηp

2 = 0.22). We did not find significant differences for other parameters (Table 1). 
We can only state higher, but not significant, relative strength at 120° . s-1 in the slackline group.
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Discussion
In the current study, we found that the slackliners 
had significantly higher relative ankle strength for 
plantar flexion than the control group at angular ve-
locity 30° . s-1. At higher angular velocity (120° . s-1), 
there were no significant changes. Granacher, 
Muehlbauer, Maestrini, Zahner, & Gollhofer (2011) 
used the vertical jump to assess ankle strength after 
slackline training, but did not found any improve-
ments, which might have been associated with the 
strength testing eliciting high speed contractions.
Schweizer, Bircher, Kaelin, & Ochsner (2005) re-
ported high ankle strength and postural stability in 
climbers. The climbers were characterized by a sig-
nificantly higher relative ankle peak torque of plan-
tar flexion than soccer players (1.85 ± 0.2 vs. 1.52 ± 
0.3 N . m . kg-1, p <0.05). There were no differences 
for the plantar extension (0.52 ± 0.07 vs. 0.53 ± 0.07 
N . m . kg-1). The current study stated similar results 
for ankle strength. Both slacklining and climbing are 
characterized by precise and slow movements in or-
der to stabilize the body position. Therefore, the sta-
bilizing movements on a small support area might 
be associated with higher ankle strength. Contrary 
to Schweizer, Bircher, Kaelin, & Ochsner (2005) stu-
dy, we could not confirm better postural stability in 
slackliners. 
There are contradictory results in postural stability in 
slackliners among published research studies (Gra-
nacher, Iten, Roth, & Gollhofer, 2010; Granacher, 
Muehlbauer, Maestrini, Zahner, & Gollhofer, 2011; 
Pfusterschmied, Buchecker, Keller, Wagner, Taube, 
& Muller, 2013). Granacher, Iten, Roth, & Gollhofer 
and Granacher, Muehlbauer, Maestrini, Zahner, & 

Gollhofer (2010; 2011) reported no improvements 
in postural control after slackline training sessions. 
The authors used the trajectory of COP on a pressu-
re or force plate to evaluate the changes in postural 
stability. Pfusterschmied, Buchecker, Keller, Wagner, 
Taube, & Muller (2013) found significant improve-
ment in postural stability using 3D motion analysis 
to assess the trajectory of centre of gravity. The dif-
ferent methods might be the reason for the results’ 
discrepancies. As already stated by Ruhe, Fejer and 
Walker (2011), the measurement of COP is not a 
true record of body sway but rather a measure of the 
motor system activity in moving the COP. In the cu-
rrent study, we used the trajectory of COP and could 
not confirm better postural stability in slackliners. It 
corresponds to the hypothesis that the COP measu-
rement might not be a suitable means to assess po-
stural stability in slackliners.
The main limitation of the study is the small sample.

Conclusion
We found that the slackliners had significantly hi-
gher isokinetic ankle strength during slow speed 
than the control group. There were no significant 
differences in postural stability and higher speed 
isokinetic strength. The results might be considered 
in the injury prevention and rehabilitation of the an-
kle joint.
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Abstract
The present study analyses the main factors determining the performance in simulated sprint race on roller 
skis for junior XC skiers. At the same time it is trying to check a hypothesis whether the performance in si-
mulated freestyle sprint race and the time spending in each section of racetrack have close continuity with 
performance in maximum muscle performance test on ski simulator.
Eight czech male junior XC skiers performed a simulated freestyle sprint race (4x1600 metres and 20 minutes 
rest) on the racetrack of the World Championship in Liberec – Vesec. We looked into their performance in 
simulated freestyle sprint race and the performance in each section of the racetrack. We measured the total 
time and the time measured in five different sections of the racetrack. The total time, time and speed measured 
in different sections were taken by using sport tester Polar RS800CX with GPS navigation and Google Earth. 
In addition, the athletes underwent the laboratory test of spiroergometry on the treadmill and maximum 
power performance test on Skierg. The test on the treadmill was performed with increasing load until athletes’ 
exhaustion and during this we measured the maximal aerobic capacity (VO2max), blood lactate concentrations 
(LA) and maximum heart rate (HR max). In the examination of the maximum power performance by using ski 
simulator -Skierg we investigated the maximal power performance and blood lactate concentrations.
We discovered that the final time in simulated race correlates with two measured sections in the ascent and 
one measured section in flat terrain (ruphill1= 0,89; rflat= 0,73; ruphill2= 0,70, p<0,05). A correlation has been 
shown in dependence of measured section of downhill and total time (r= 0,54; p<0,05) and between both 
measured sections in the ascent (r= 0,69; p<0,05) .The correlation has been found also between the maximal 
aerobic capacity VO2 and final time in simulated race (r= -0,79, p<0,05). When we were analysing a connec-
tion among the performance in simulated freestyle sprint race, time spent in each sections of the racetrack and 
results from maximum power performance test on Skierg we found out a correlation between results from the 
maximum power performance test and the final time in race (r= - 0,91, p<0,05) and contemporaneously the 
correlation has been also established between results from maximum power performance test and the time of 
the first measured section in the ascent (ruphill1= -0,69).

Key words
performance, roller ski, cross country skiing

Introduction
Sprint cross-country skiing is a physiologically and 
technically complex discipline, performed as a ti-
me-trial qualification race and three subsequent 
knock-out heats. The racing time in a single heat is 
2-4 min and is comparable to other middle-distance 
sports. However, sprint skiing is performed in va-
ried terrain at constantly changing intensities using 

multiple techniques involving the arms and the legs 
to various degrees (Sandbakk, 2011). Sprint skiing 
was increasingly accepted as a discipline in cross-
country skiing and included in the World Cup in the 
late 1990s. The first World Championship in sprint 
skiing was performed in Lahti, Finland in 2001 and 
the first Olympic event in Salt Lake City, USA in 
2002 (FIS, 2012). 
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Since then the ski sprint has changed a lot. The per-
formances are better and better. The speed of skate ski 
sprint has been increasing in last 10 years from 6,5-
8,8 to 7,0-10,05 m/s (23,4-36,1 km/h (Stöggl,Stöggl, 
& Müller,2009). It is caused by many reasons. One of 
the reasons is using new materials and technical ele-
ments as are ski wax, ski, poles, but also ski bindings. 
The skating technique develops thank these factors. 
Of course, the performance is influenced by other 
factors. Many studies tried to find an answer to the 
question which other factors are participating in in-
creasing speed and performance in ski sprint.
Zory, Millet, Schena, Bortolan & Rouard (2006) in-
vestigated a classical sprint simulation on snow for 
the effects of fatigue on kinematic parameters (cycle, 
phases, and joints angles) in the double poling tech-
nique. This study showed that the mean heat speed 
remained the same over the heats. However, the final 
sprint speed (“spurt”) was significantly lower in the 
third heat compared to the first.
Stöggl, Lindinger & Müller (2007) showed peak va-
lues of 90-95% of VO2max and 95-100% of maxi-
mal heart rate (HRmax) during a simulated classical 
sprint race on the treadmill. This study demonstrated 
that sprint performance strongly correlated to maxi-
mal speed, and that the fastest skiers produced longer 
cykle lenght in all techniques at equal cycle rate.
The determinants, which influence the performan-
ce in simulated cross-country skiing sprint com-
petition, were recognized by Mikkola, Laaksonen, 
Holmberg, Vesterinen, & Nummela (2010).  Sixteen 
elite male XC skiers performed a simulated sprint 
competition (4 x 850 m heat with a 20-minute re-
covery) using V2 skating technique on an indoor 
tartan track. Heat velocities, oxygen consumption, 
and peak lactate were measured during or after the 
heats. Maximal skiing velocity was measured by per-
forming a 30-m speed test. Explosive and maximal 
force production in the upper body was determined 
by bench press. Subjects also performed maximal 
anaerobic skiing test and the 2 x 2 km double po-
ling test. The results show that faster skiers in sprint 
simulation had a higher absolute VO2 during sprint 
heats, and higher anaerobic skiing power and better 
anaerobic skiing economy than slower skiers. Faster 
skiers were also stronger in bench press, with regard 
to both absolute and relative values.
 The last research, which deals with this problem is 
work Sandbakk, Ettema, Leirdal, & Jakobsen (2011), 
which found out the physiological and biomecha-
nical aspects of sprint skiing. They worked with 33 
men and 8 women in their research. All subjects 
were categorized as world-class or national level 

skiers. The world-class skiers were all national team 
skiers in Norway and Sweden and included five 
World Champions and three Olympic Champions. 
All of the national level skiers ranked among the 
10-30 best in the Norwegian or Swedish Cup Series. 
The results show, that maximal aerobic capacity, 
gross efficiency and high speed capacity differentia-
te world-class from national level sprint skiers, and 
these variables seem to determine sprint skiing per-
formance. World-class skiers include more low and 
moderate-intensity endurance training and maximal 
speed training in their conditioning, which indicates 
that these training methods are important to achieve 
an international level in sprint skiing. Performance 
on uphill and flat terrain has the greatest impact on 
sprint time-trial performance, and the last part of a 
sprint race contains the greatest differential among 
skiers. Performance on the uphill sections correlates 
to overall sprint time-trial performance, particular 
because the better skiers used the V2 skating and 
double dance technique to a greater extent and the 
slower skiers used V2 skating. The maximal speed 
tests in double poling and V2 skating and double 
dance technique correlated to the percentage of ra-
cing time using V2 skating and double dance tech-
nique, indicating the significance of the upper body 
and movement specific power in uphill terrain. VO-
2max correlates to the ability to maintain uphill ra-
cing speed from the first lap to the second lap. 
 From these letters it is clear that performance im-
provement is associated with changes in the deve-
lopment of physiological conditions and important 
physical abilities. The recent studies (Holmberg, 
Lindinger, Stöggl, Eitzlmair, & Müller, 2005; Smith 
& Holmberg, 2010; Stöggl, Müller, Ainegren, & Hol-
mberg, 2011; Stöggl, Lindinger, & Müller,2007; Zory, 
Vuillerme, Pellegrini, Schena, & Rouard, 2009) show 
that the level of power abilities and their develop-
ment is a major cause of performance improvement, 
especially for athletes in sprint disciplines. This is 
exactly the reason why our article is specialized in 
analyses of the determinants, which influence the 
performance in ski sprint. It tries to find the rela-
tionship between performance in simulated cross-
country skiing sprint and the time spent in different 
sections of the racetrack. In the same time we try to 
find a correlation between performance in a simula-
ted race in sprint and in the test of maximum muscle 
performance on the ski simulator. 

Subjects and methods
Eight czech male junior XC skiers performed a si-
mulated freestyle sprint race (4x1600 metres and 20 
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minutes rest) on the racetrack of the World Cham-
pionship in Liberec – Vesec. We looked into their 
performance in simulated freestyle sprint race and 
the performance in each section of the racetrack. We 
measured the sprint time-trial (STT) and the time 
measured in five different sections of the racetrack 
(S1-S5). The total time, time and speed measured 
in different sections were taken by using sport tes-
ter Polar RS800CX with GPS navigation and Google 
Earth (Fig. 1). In addition, the athletes underwent 
the laboratory test of spiroergometry on the tread-
mill and maximum power performance test on Ski-
erg. The test on the treadmill was performed with 
increasing load until athletes’ exhaustion and du-
ring this we measured the maximal aerobic capacity 
(VO2max), blood lactate concentrations (LA) and 
maximum heart rate (HR max). In the examination 
of the maximum power performance by using ski si-
mulator -Skierg we investigated the maximal power 
performance (Watt) and blood lactate concentrati-
ons. Table 1 shows the basic parameters.
Statistical analyses
All data were shown to be normaly distributed and 
are presented as means and standard deviation (SD). 

Correlations between the various parameters were 
analyzed using Pearson’s product–moment correla-
tion coefficient test and simple linear regression was 
used to draw trend lines. Repeated measurements of 
the physiological and kinematic parameters on the 
treadmill demonstrated intraclass correlation co-
efficients of >0,60. The corresponding coefficients 
for repeated determinations of STT performance 
and the relative contribution of section times during 
pilot testing were 0,90 - 0,95. Statistical significance 
was set at α value of p<0,05. 

Table 1 Antropometric, physiological and perfor-
mance characteristic of the 8 male XC skiers

Parameter Mean ± SD 
Age (years) 17,3 ±0,4
Body weight (kg) 68,2 ±3,5
Body height (cm) 178,7 ±4,7
Body fat (% ) 9,5 ±3,0
VO2 max (ml min-1 kg-1) 65,3 ±3,5
HR max (min) 195 ±5,5
SKIERG (watt) 275,0 ±8,8
LA (mmol  l-1) 10,8 ±2,5

Fig.  1 The lenghts  and inclines of the track sections (with Google Earth)

Results
In the first result part we compare speed in every 
single section of the racetrack in relationship with 

time achieved in sprint section (Table 2). 
Table 2 The time spent in the 5 different section of 
the track during the sprint time trial

Terrain Track 
section 

Section lenght (m) Time in section (s) Correlation (r) of the 
section time to STT*

Flat S1 807 102,5 ± 3,8 0,73
S5 102 11,0 ± 1,3 0,38

Uphill S2 259 61,0 ± 3,2 0,89
S4 204 42,2 ± 3,1 0,70

Downhill S3 258 20 ± 1,1 0,54
STT 1600 236,5± 5,9 -

*p<0,05

We found out that total racing time strongly correla-
tes with two measured uphill sections and with one 
flat section (rS2= 0,89; rS4= 0,70; rS1= 0,73; p<0,05).
The strong correlation was also identified by down-

hill section and total racing time (rS3= 0,54, p<0,05). 
But we didn’t discover the correlation between total 
racing time (STT) and time in the last flat section 
(S5) (rS5= 0,38, p<0,05) (Fig.2).
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Fig. 2. Sprint time-trial performance in relationship 
to the time spent in different section of terrain
We figured out that measured (uphill) sections S2 
and S4 are also strongly correlated (r= 0,69, p<0,05) 
(Fig. 2).
In the same time we tried to confirm if performan-
ce in simulated sprint race has connection with re-
sults in test of maximum muscle performance on 
the ski simulator. We found out that total time STT, 

results in test of maximum muscle performance 
(Skierg) (r= -0,91; p<0,05) and first uphill secti-
on S2 (r= - 0,88; p<0,05) have strong correlation. 
The level of muscle strength was approved in other 
sections of the racetrack. We discovered good co-
rrelation between first flat section (S1) (r= - 0,63; 
p<0,05) , second uphill section (S4) (r= - 0,52; 
p<0,05) and also final flat section (S5) (r= - 0,56; 
p<0,05) (Fig. 3 and Table 3).
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Fig. 3 Sprint time-trial performance and time the 
section in relationship to the maximum power per-
formance test SKIERG
At comparison of the results which were ascertained 
by functional investigation we can submit that we 
find a significant dependence among pursued para-
meters (Table 3).

Table 3 The correlations (r-values) between phys-
iological and kinematical parameters versus sprint 
time-trial (STT) performance and time spent in the 
different sections of terrain and Skiergometry (Ski-
erg) for the 8 male cross-country skiers

Correlations (r)*

Section STT Flat Uphill Downhill
Parameters S1-S5 S1 S5 S2 S4 S3
Skierg (watt max) -0,91 -0,63 -0,56 -0,88 -0,52 -0,49
VO2max (ml min-1 kg-1) -0,79 -0,69 -0,64 -0,85 -0,81 -0,56
Peak BLa (mmol l-1) 0,04 0,05 0,05 0,03 0,03 0,06

*p<0,05
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Treadmill performance (VO2max ) was strongly ne-
gatively correlated to overall STT performance (r = 
-0,79, p<0,05), as well as to the time spent on the 
uphill (r = -0,85 and -0,81; p<0,05) and flat sections 
of the STT (r = -0,69 and -0,64; p<0,05). Significant 
dependence, but not such in case as other sections 
of the racetrack, is also found between treadmill 
performance (VO2max ) and downhill section (r = 
-0,56; p<0,05). At comparison with level of Peak BLa 
and time in every single section of the racetrack, we 
figured out very small correlation (r= -0,03 to - 0,06, 
p<0,05).

Discussion
According to an analysis of the sprint competition 
on roller ski we tried to make conditions as with 
competition on cross-country ski. We chose the ra-
cetrack where was the world cup in cross – coun-
try skiing in 2009 and also where is organized the 
world cup in sprint every year (Liberec). During the 
simulated race we were measuring total time but 
also we were finding times in every single section 
of the racetrack. We ascertained that total time of 
simulated race (STT) is strongly correlated with two 
measured uphill sections and one flat section of the 
racetrack (rS2= 0,89; rS4= 0,70; rS1= 0,73; p<0,05). It’s 
acknowledged by many authors  (Mikkola, Laak-
sonen, Holmberg, Vesterinen, & Nummela, 2010; 
Sandbakk, Ettema, Leirdal, & Jakobsen, 2011) that 
speed, achieved in uphill, participates in final overall 
race in ski sprint. It’s interesting that higher depen-
dence in STT was shown in the first uphill section, 
but not in final uphill section, where we expected fi-
nal acceleration of skiers (follow Sandbakk, Ettema, 
Leirdal, & Jakobsen, 2011). Perhaps it was caused 
by lenght and height profile of these sections. First 
uphill was 55 meters longer than second uphill, but 
the second uphill had higher absolute slope, which 
reached to 14%.
During the analysis we found out very strong corre-
lation between the performance in simulated sprint 
race and results from test of maximum muscle per-
formance on Skierg (r= - 0,91; p<0,05). Also negati-
ve correlative dependence was established between 
first uphill section (S2) (r= - 0,88; p<0,05) and result 

in test of maximum muscle performance on Skierg. 
A good correlation was discovered between Skierg 
test and first flat section (S1) of the racetrack (S1) 
(r= - 0,63; p<0,05) (Fig. 3). It’s confirmed that level 
of muscle strength participates in total result of per-
formance in sprint on roller ski, which is followed 
by many authors (Mikkola, Laaksonen, Holmberg, 
Vesterinen, & Nummela, 2010; Zory, Millet, Sche-
na, Bortolan, & Rouard, 2006). The results show that 
faster skiers in STT were also stronger (f.e. bench-
-press).
By many studies, the level of VO2max is the most im-
portant factor of the performance in ski sprint (Hof-
fman & Clifford, 1992; Holmberg, Lindinger, Stöggl, 
Eitzlmair, & Müller, 2005; Mahood, Kenefick, Kert-
zer, & Quinn, 2001; Mikkola, Laaksonen, Holmberg, 
Vesterinen, & Nummela, 2010; Sandbakk, Ettema, 
Leirdal, & Jakobsen, 2011; Stöggl, Lindinger, & 
Müller, 2007). But also in our study were established 
significant dependence between VO2max and per-
formance in simulated sprint race on roller ski (r = 
-0,79, p<0,05). We discovered a strong correlation 
between VO2max and performance in uphill sec-
tions (S2 and S4) (r=0,85 and r=0,81, p<0,05). The 
strong negative correlation between VO2max and 
STT performance, which is reported here, illustra-
tes the general importance of high-speed ability for 
sprint time-trial performance.

Conclusions
The results show that the time spent in the ascent, in 
the flat terrain and especially during the second part 
of the racetrack correlate with total output in the 
race. It means that the crucial factor of performance 
is an ability to keep the average speed for the entire 
length of the race. Other important factors of skiers’ 
performance are physiological conditions which are 
correlated both the final time at the finish line and 
measured sections in the ascent. At the same time 
we discovered that the strength abilities of athletes 
are participating for total output in run on roller 
skis. It follows that the modern cross country skiing 
is increasing demands on strength-endurance capa-
bility for the classical technique cross country skiing 
and skating.
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Outdoor activities and natural 
environment: a resilience metaphor 
bridging the human-natural interface
J. Dlouhá
Charles University Environment Center, Charles University in Prague 

Abstract
Sport is perceived as a source of harmony that contributes to a balance between the mental and physical ele-
ments of a human being, or as a continuous attempt to surpass the physical limits posed by the body. In the 
context of a more performance oriented approach some ‘limits to growth’ of individual performance could 
be defined that should not be exceeded without risk to human health. On the other hand, these limits are 
constantly shifting due to growing pool of experience and technical knowledge in the sports field. The aim of 
developing this know-how is to maintain a certain resilience   a ‘capacity of a system to maintain and renew 
itself particularly in the presence of stressors’. The term acquires similar meaning in the field of medicine, psy-
chology, ecology or the social and cultural sciences and could be used as a metaphor that enables the interre-
lation of these fields and the bridging of the gap in their practical applications. Based on the resilience concept, 
a better reflection of physical load and its proper management to enhance the positive experience of training is 
possible. As a metaphor it can also contribute to reducing the tension between the relationship between human 
beings and the environment. This dimension is an important aspect of outdoor education but has recently 
been neglected which has had a twofold impact: the changing nature of outdoor activities and environmental 
degradation as a result of this modified character. 

Key words
sports, nature, environment, ecology, resilience, sport values, education, Olympic movement

Introduction
This article explores diverse perspectives from 
which sports are viewed: on a systemic level, they are 
mostly seen currently as part of a high performan-
ce-oriented economic sector where their attraction 
for potential spectators viewing media broadcasts is 
considered to be a success factor (Billings, 2011), as 
compared with the traditional educational perspec-
tive that values sport for its contribution to healthy 
life style, resistance and fitness of the organism, as 
well as more complex personal development and 
other important social phenomena that sport helps 
to form. (Neuman, 2011). The economic perspective 
and its contradictions have already been discussed 
many times without any definitive conclusion: su-
ccess is part of the game and easily translated into 
economic terms – intrinsic values should then only 
be protected against some violation for profit. On an 
individual level, the Cartesian, mechanistic point of 
view perceives the human body as a mechanism that 
can be technologically ‘improved’, thus increasing 
its performance. In this context, the dualistic con-

cept of ‘mind and body’ and the dichotomy between 
mental and physical phenomena prevents a holistic 
understanding of the human being (Hunter and 
Csikszentmihalyi, 2000). 
We will experiment with changes to these perspec-
tives and develop an ‘ecological point of view’ that 
enables a holistic experience of the body and mind, 
and connects sports to its social context, especially 
to education and the values inherent within the so-
cial sphere. We should try to identify relationships 
between the human body and natural systems, iden-
tify various interconnections, their role and how we 
perceive them (from other perspectives) and derive 
a message or some form of wisdom that could po-
tentially enrich these prevailing perspectives.

Ecological perspective
From an ecological point of view, humans are or-
ganisms that have a close relationship to their envi-
ronment: their growth and development is based on 
interactions with other organisms and the outside 
world, and are limited by their own capacities as well 
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as by the availability and quality of environmental 
resources.
In contrast to the above, the ecological perspecti-
ve stresses the importance of interactions with the 
surrounding environment. The human body from 
this viewpoint is no longer an isolated entity that can 
be manipulated to achieve some desired state, but a 
kind of system that is interconnected with other sys-
tems and shares some of the processes that are under 
way within them. If a certain desired state can be 
achieved (in our case, a trained sportsman), it shou-
ld not be described as a triumph over nature; some 
other metaphor should be used – triumphs of this 
kind are (from an ecological viewpoint) are devasta-
ting for natural systems, including the human body.
We consider the ecological perspective useful becau-
se it is closely related to sustainability over time   it 
highlights limits (of the body and system) and shows 
what the possibilities are for the best management of 
it are to prevent some breakdown from overwork. 
In the case of sports, the ecological viewpoint shows 
that bodily limits represent boundaries that should 
be constantly challenged; this struggle supports the 
development of certain values on an individual le-
vel, and opens up a debate about either successfu-
lly overcoming them or failure to do so, and ways 
how to avoid these failures especially at the societal 
level. This perspective abandons the highly indivi-
dualistic approach and takes into account important 
(environmental and social) factors that play a role in 
the development of a person and social structures; it 
also helps to view sports from more of a process (not 
outcome) point of view. It also supports a diversity of 
dialogue and the actors involved, and generates new 
associated narratives which appear within the con-
text of this perspective. Environmental factors that 
influence an individual and his or her performance 
(for example, different types of interactions genera-
ted between sportspeople and the environment in 
which their sports occur) are discussed. As a result, 
environment is perceived as a shared responsibility 
in a situation where the ecological footprint or im-
pact of sport activities on the environment is increa-
singly visible (cf. Horká, 2011). 
Because life itself is understood metaphorically, 
through analogies and based on one’s own experi-
ence (cf. Michálek, 2000), the ecological perspective 
offers different metaphors that are applied in diffe-
rent, ecologically relevant contexts – for example, an 
understanding of the Earth as a ‘superorganism’ is 
elaborated in the Gaia theory where the sensitivity 
of highly complex systems and their relationships 
is essential to ensuring the conditions of life (Lo-

velock, 1994). The human body is often considered 
to be part of the planetary ecosystem that ensures 
energy and material flows, as well as the necessary 
environment (homeostasis and related health con-
ditions, aesthetical conditions – cf. (Millenium Eco-
system Assessment, 2005)). From the point of view 
of ecodynamics (Goldsmith, 1978), living things 
seek to ‘preserve their structure, … survive and flou-
rish through spontaneous, adaptive self-regulation’ 
– life systems are thus substantially different from 
the non-living world and its laws of thermodyna-
mics. The ecological perspective operates especially 
in outdoor education where the Biophilia hypothesis 
(Wilson and Kellert, 1993) or Psycho-evolutionary 
theory (Neill et al., 2004) are sometimes applied. Ac-
cording to the latter, outdoor education is a ‘form 
of ritualistic or compensatory cultural adaptation to 
deal with the recent, rapid divorcing of nature from 
daily life’. 

Limits to individual growth  
and development
One of the most influential metaphors applied in 
the context of the environmental or sustainabili-
ty discourse is limits to growth. A study with this 
name was published under the auspices of the Club 
of Rome in 1972 and concentrated on economic and 
population growth in a world of finite resources (cf. 
Meadows, D.H. et al., 1972). But the limits metaphor 
is also applicable elsewhere in relation tovarious ty-
pes of human or social development: for example, at 
the level of the human body, increasing its (physical, 
mental) potential would collide at a certain point 
with boundaries that limit further growth and de-
pend on external as well as the internal resources 
and capacities of the body. These limits consequent-
ly represent a challenge that is dealt with differently 
in different areas of human activities - specifically in 
sports where training is appropriate strategy to mo-
dify them. They represent here an important impe-
tus for personal development around which sports 
values are concentrated, and thus they are a factor in 
sports education where personal growth is empha-
sised. 
From the ecological perspective, the struggle to ex-
tend personal limits should contribute to individual 
welfare (developing fitness, immunity etc.) and sup-
port social welfare through opening up a dialogue 
with different actors on the necessary resources 
(material, aesthetic, psychological etc.) and espe-
cially the results of personal growth. Sports values 
are also extensively discussed within other (non-e-
cological) viewpoints, especially in education, and 
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they are highly relevant for the Olympic movement’s 
mission, which is to preserve a certain tradition. It 
should be noted here that this is not self-evident as 
the Olympic movement has recently faced an ‘incre-
asing separation between high performance sport 
and the interests of the population as a whole’ which 
is leading to ‘a marginalization of organized sport as 
a social phenomenon in which the public participa-
tes at its own level’ (Pound, 2008). Personal limits 
are also dealt with from a purely performance-ori-
ented perspective and the represent a driving force 
for technological progress, the development of new 
sports sectors, and also play an important role in the 
public perception of sports – but very often prohi-
bited interventions such as use of drugs also play a 
role here.

The role of different approaches in 
dealing with personal limits
Obviously different approaches also differ in the 
ways how personal limits should be managed. Whe-
re the major question is about sports performance 
– in an outcome oriented approach – management 
concentrates on artificial intervention (technology, 
and even drugs) in situations where potential for 
growth has already been reached, and its success 
is reflected mechanistically (upgrading the body 
without paying attention to its social context, inte-
ractions etc.). In the educational sphere, attention is 
paid to progress on an individual level and its bene-
fits to sport as a value-and-practice system. Atten-
tion is also paid to the health and well-being of the 
body and in this regard the ecological viewpoint is 
often promoted – regeneration of human capaci-
ties is stressed (Dohnal, 2010) and the link between 
the state of the natural environment and the gene-
ral physical, mental and social welfare of a person 
has been confirmed by research (Horká, 2011). For 
educational purposes, learning environments play 
an important role, especially if they are challenging: 
obstacles are an inevitable part of the development 
process (Franklin, 2012).
Different perspectives are also important for the 
type of questions that are posed with regard to de-
sired (sports) outcomes, and for the ways these 
questions are answered. What are the possibilities 
for overcoming limits to growth? What is – in this 
regard – being developed most dynamically? And fi-
nally, how successful have such developments been, 
in which respect (what did it deliver) and what are 
the indicators through which these deliverables are 
perceived or assessed? These questions could be 
analysed through the narratives that are characteri-

stic of the outlined approaches – relevant to success, 
technical progress, the wellbeing of an individual 
and society, or a value system and other educational 
goals etc.
For example, from the educational perspective, in-
creasing human capacities are stressed together with 
resulting values, and the questions and narratives 
associated with such growth are specific. How do 
people change as a result of sport? What impact on 
their life does sport have? From this perspective, an 
analysis of failure is important – e.g. the reasons for 
not succeeding on a personal, institutional or syste-
mic level, attention to the life cycle of the sportspe-
ople, and other possible examples of unanticipated 
outcomes. What is important is what the sportspe-
ople themselves say and how they perceive their si-
tuation.

Method – resilience metaphor
Paradigms in ecology change over time. While in 
the mid-19th century the central concept in this sci-
ence was that of an ideal natural equilibrium where 
any disturbance damages natural systems, from the 
1990s the paradigm of a new, unstable ecology is 
gradually being developed. Within this new frame-
work, ecosystems are considered to be open, unba-
lanced systems where an equilibrium exists but often 
not from a long-term perspective and is not pre-de-
fined (there is no desirable ‘stable’ ecosystem state). 
Disturbances are common components of natural 
processes and ecosystems are even dependent upon 
them. While in the first paradigm, the resistance of 
the ecosystem is most important to preserve its sta-
bility, the second paradigm counts on the resilience 
that permits an ecosystem’s structure to be main-
tained after disturbances that upset its equilibrium 
(cf. Plesník, 2012). If we consider the human being as 
a ‘natural system’ interacting with its surroundings, 
being part of it, sharing some of the processes etc., 
then overcoming personal limits might be dealt with 
as facing up to such a disturbance and taking adapti-
ve measures with the aim of preserving its resilience, 
i.e. new and unbalanced stability. This metaphor is 
also useful for sports where harmony of human the 
body is attained through a series of unbalanced sta-
tes (the training load) that are absorbed by the body.

Definition
Resilience, however, has been defined in a range of 
contexts (describes elasticity of materials, is applied 
in computer networking, in psychology, ecology, 
management etc.).
On a general systemic level, it is defined as: ‘Resi-
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lience provides the capacity to absorb shocks while 
maintaining function. When change occurs, resi-
lience provides the components for renewal and 
reorganisation. Vulnerability is the flip side of resi-
lience: when a social or ecological system loses resi-
lience it becomes vulnerable to change that previou-
sly could be absorbed. In a resilient system, change 
has the potential to create opportunity for develop-
ment, novelty and innovation. In a vulnerable sys-
tem even small changes may be devastating.’ (Folke 
et al., 2002)
The Resilience Alliance (which is also a highly inter-
disciplinary organization with the aim of exploring 
the dynamics of social-ecological systems www.re-
salliance.org ) defines resilience – a concept applied 
to the integrated systems of people and nature – as:
(a) the amount of disturbance a system can absorb 
and still remain within the same state or domain 
of attraction (b) the degree to which the system is 
capable of self-organization (versus a lack of orga-
nization, or organization forced by external factors) 
and c) the degree to which the system can build and 
increase the capacity for learning and adaptation 
(Carpenter et al., 2001).
In psychology, resilience is considered to be ‘an in-
dividual‘s ability to generate biological, psychologi-
cal and social factors to resist, adapt and strengthen 
himself when faced with an environment of risk, 
generating individual, social and moral success.‘ It 
could be described (on the individual level from a 
psychological point of view) with regards to:
• Good outcomes despite high-risk status,
• Steady competence under stress,
• Recovery from trauma,
• Using challenges for growth that make future 

hardships more tolerable.
The opposite of resilience is often defined as vu-
lnerability. Vulnerability refers to the propensity of 
a social and ecological system to suffer harm from 
exposure to external stresses and shocks. It involves 
exposure to events and stresses, sensitivity to such 
exposures (which may result in adverse effects and 
consequences), and resilience owing to adaptive 
measures to anticipate and reduce future harm. The 
coping capacity is important, at all stages, to alter 
these major dimensions.

Application of the resilience metaphor
By providing insight into the ‘limits of growth’ both 
within the human organism and its surrounding 
environment, the resilience metaphor might help 
to incorporate the ecological viewpoint within the 
sports discourse; it may thus also highlight the risks 

and benefits of sport activities for all ‘actors’ invol-
ved (sportsmen and the environment).
The concept of resilience is relevant for systems 
thinking and applicable to different types of systems; 
it is well understood within different discourses and 
thus could serve as a ‘boundary object’ for develo-
ping dialogue and mutual understanding (cf. Star 
and Griesemer, 1989; Carlile, 2004). In the context 
of sports, it can bridge different perspectives from 
which sports are viewed (economic, educational, 
and ecological) while recognizing the important role 
of environment and relationships developed within 
it. However, there are some differences within these 
relationships: within the ‘performance perspective’, 
there are no limits perceived from the outside, and 
the impact on the environment is also believed to be 
unimportant – resilience is not considered althou-
gh on the other hand it manifests itself in failure. 
From the educational point of view, resilience might 
play a role in understanding the limits of the body 
and support the development of methods to extend 
them. The ecological viewpoint then bridges the gap 
between environmental and human concerns and 
demonstrates their mutual interdependence. In this 
regard, sports should no longer be considered an 
individualistic exercise   environmental and social 
factors have to play their role as well.

Education and outdoor sports
Thinking about personal limits leads to thinking 
about “self ” (at a certain level of reflexivity); challen-
ging personal limits leads to learning and transfor-
mation (personal development as a ‘journey’ with 
a relatively unpredictable goal). An experiential 
method of learning by doing, where the emphasis 
is placed on relationships concerning human and 
natural resources, is achieved in outdoor educati-
on. In this type of education, people are engaged in 
adventurous activities, and they experience the en-
vironment directly and use its resources as learning 
materials. In general, outdoor education supports 
awareness of and fosters respect for (Nicol, 2002).
a. Self — through the meeting of challenges (adven-

ture)
b. Others — through group experiences and the 

sharing of decisions
c. The natural environment, through direct experi-

ence.
It highlights nature as an important factor and is 
actually one of the ‘actors’ that play a role in sporting 
endeavours – and reveals that sports activities capi-
talize on ecosystem services, especially the cultural 
factor   aesthetic, spiritual, educational, recreatio-
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nal etc. potential (cf. Millennium Ecosystem Asse-
ssment, 2005).

Consequences – new research questions
A consistent application of the resilience metaphor 
would shift attention from raising individual per-
formance to increasing an individual’s resilience 
– which is relevant not only to desired ‘better out-
comes under constantly improving conditions’, but 
also personal wellbeing. If this transition occurs, the 
questions posed by sports managers will change – 
they will no longer concentrate on personal limits 
and methods to overcome them, but on the sources 
of the resilience and ways to support them. When 
resilience of the body is considered, factors that play 
a role in strengthening it might also be considered   
a.o. the natural environment. One of the crucial is-
sues would be how to enhance and assess the po-
sitive influence of nature on the human being, and 
reduce the negative influence of humans on nature 
– one’s RELATION TO the natural environment 
should be promoted while the IMPACT ON it shou-
ld be penalized in sports activities. Psychology and 
physiology would be then engaged on the individual 
level in resilience building and stress management. 
Maybe other new perspectives will also open up.
The resilience concept in sports also means that 
attention should be paid not only to success stories 
but also failures; the voices of sportsmen should be 
listened to more often. (Sports sociology should play 
a role here).

Conclusion
Sporting discourse is developing around certain 
narratives. The deliberations thereof could provi-
de insight into prevailing paradigms and also con-
tribute to a change in these dominant ideologies 
should the continuation of current trends in sports 
development become unsustainable and lead up a 
blind alley. Prevailing practices are efficient, econo-
mically feasible, and appear to be widely acceptable 
but simultaneously appear to be more vulnerable. 
Established ideologies make it difficult to develop a 
real and democratic dialogue between the different 
stakeholders or actors that play a role in or around 
sports: not only sportsmen and sport managers, but 
especially (outdoor) educators, environmental con-
servationists, the general public and society. Some 
of these actors have conflicting views (they do not 
support the prevailing paradigm) and therefore it is 
difficult to achieve a holistic perspective desirable 
not only in education (where a comprehensive set of 
skills and values should be delivered) but also in the 

Olympic movement, at a strategic policy level etc. 
The construction of boundary objects that bridge 
two opposing views might help to improve under-
standing between different viewpoints and narrati-
ves. In our article, we constructed such a boundary 
object by applying the following method:
(a) a change of perspective. Although sports are of-
ten dealt with from an economic point of view (as a 
symbol of success that could easily be translated into 
economic terms) or are considered to be a part of the 
education system (relevant for the development of 
the psychomotor domain where important skills are 
developed and related values built), we attempted to 
look at sports processes from an ecological perspec-
tive.
(b) selecting a relevant metaphor that might also 
work as a part of other perspectives and provide in-
teresting insight concerning in our case the physi-
cal development, its limits, and the challenges that 
should be overcome through sports training, and 
consequent changes in personal characteristics – the 
resilience metaphor. Such a metaphor represents a 
boundary object that could be discussed by repre-
sentatives of these diverse discourses: educators as 
well as sports managers.
(c) using this metaphor in different contexts for an 
analysis thereof, i.e. for broadening understanding 
of personal limits and possible ways of how to ex-
tend them and avoid failures. These considerations 
provide insight into sports challenges, their man-
agement, and the resulting changes in value systems. 
For example, the resilience metaphor is applied to 
underline the interests of the individual within the 
performance oriented discourse. 
(d) drafting possible research questions that are an 
outcome of such considerations – they outline new 
research themes that could contribute to a shared, 
publicly acceptable, and sustainable concept of sports 
management from an environmental point of view.
Posing the correct research questions is an impor-
tant part of the research itself, and not only that: 
whenever any transition or paradigm change is fo-
reseen, different types of questions suddenly appear. 
In order to preserve sport with all its universal va-
lues in a contemporary world where economic im-
peratives seem to be the guiding principles for any 
action, these innovative questions might foster dis-
cussion on new topics that could potentially bring 
about desired change. In our case, the environment 
is an opportunity to change the perspective. 
Acknowledgments: This article was written with the 
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Orienteering and sustainability 
in the Czech republic
J. Dlouhý
Charles University Environment Center, Charles University in Prague 

Abstract
Orienteering is a relatively popular sport in the Czech Republic with more than 7,000 registered competitors. 
Some ecologists have stated that orienteering, thanks to its off-track nature and the large numbers of compe-
titors, has the potential to damage flora and fauna. In practice, many thousands of orienteering events are 
held worldwide each year and ecological incidents resulting in unacceptable damage are extremely rare - in 
fact, close to zero. Unlike some other sports pursued in natural surroundings, orienteering does not require 
any long-term modifications to the natural landscape, no special devices, and no buildings. And on the other 
hand, this sport has important social dimensions, as all age groups, including families, meet at sports events 
and from the performance point of view, are catered for with (almost) equal importance. 

The author proposes to use methods similar to those used in tourism by some authors in the past for evaluati-
on of the environmental sustainability of orienteering sport, namely Ecological Footprint (EF) and Life Cycle 
Assessment (LCA).

Key words
orienteering; nature protection; social factors

Introduction
Orienteering is a relatively popular sport in the 
Czech Republic – there are more than 7,500 compe-
titors registered for foot orienteering, 725 for moun-
tain bike orienteering, 400 for ski orienteering and 
50 for trail orienteering. Competitors are organized 
into 212 clubs. The first Czech orienteering event 
took place in 1950 in Zlín (the first ever world o-e-
vent took place more than 50 years earlier – in Nor-
way in 1897).
Czech athletes are relatively successful in internati-
onal competitions – they have brought home nine 
medals from World Orienteering Championships 
over the last 10 years – the biggest success being the 
relay gold medal from in 2012. The World Orien-
teering Championships were organized in the Czech 
Republic in 1970 (Staré Splavy), 1991 (Mariánské 
Lázně) and 2008 (Olomouc).
What factors should be evaluated?
The environmental commission of the Internati-
onal Orienteering Federation (IOF) deals with en-
vironmental problems at the international level. 
The IOF General Assembly approved the IOF En-
vironmental Policy in 1998. The commission pub-
lished several studies and in 2011 it also conducted 
a survey across the national orienteering federations 
(Laininen,2012). The results of this survey are not 

only very interesting but also rather surprising: the 
most important environmental problems indica-
ted by the national federations are “disturbance of 
mammals” and “waste”, while “traffic and its CO2 
emissions” is identified as the third least important 
issue (see Figure 1). The results of the survey led us 
to conclusion that a more detailed study of diffe-
rent environmental factors involved in orienteering 
would be very interesting. We would like to discuss 
some of those factors and propose detailed research 
methods for some of the factors in the Czech Re-
public.
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Fig. 1: Results of the IOF Environmental Commissi-
on survey (Laininen, 2012)
The research here attempts to assess both envi-
ronmental and social factors of orienteering sport in 
our country. 
We made some simplifications for the purposes of 
our research – we consider only o-events and no tra-
ining activities, as those take place in small groups 
with almost no equipment, with no need for buil-
dings or other stable constructions. The only ex-
ception is winter training in gyms, but in the first 
stage of research, these rather optional activities are 
omitted. 
We compiled statistics of o-events in the Czech Re-
public over the last year (ČSOS 2012) and we ob-
tained the results summarized in Table 1. 
Table 1: O-event statistics in the Czech Republic in 
2012 (Calculated according to http://www.orientac-
nisporty.cz )

Sport Events per 
year

Average no. of 
athletes per event

Foot 
orienteering

200 200-2000

MTB 20 250-350
Ski 8 250
Trail-O 12 30

If we consider the nature of different orienteering 
disciplines and number of athletes, we can focus 
only on foot orienteering in further discussion.

Nature protection

Disturbance of mammals
In contrast to the results of the IOF survey, mammal 
disturbance is not a big problem in the Czech Re-
public; most mammals on the list of endangered 
animals are small mammals which do not come into 
contact with orienteers e.g. bats, ground squirrels, 
garden dormice, wildcat etc. There are only 3 species 
of big mammalsthat could theoretically be endange-
red by orienteering – the Brown Bear (Ursus arctos), 
the Gray Wolf (Canis lupus) and the European Elk 
(Alces alces). The occurrence of all 3 species is so 
rare that there have been no recorded encounters 
between them and orienteers until now. 
Another problem could be disturbance of game 
animals. As all species of game animals are ove-
rrepresented in the Czech Republic (Čermák, 
Mrkva 2007)., there is the potential for some con-
flicts with hunting associations, especially during 
spring season.

Disturbance of birds
Nature protection authorities have identified the 
disturbance of birds as being a serious problem in 
the Czech Republic, and it is identified as the most 
important reason for the closure of some regions for 
orienteering, especially in the spring months. Very 
different decisions are taken by different regional 
nature protection authorities, sometimes based on 
detailed research and sometimes based only on the 
personal opinion of officials. Research on the distur-
bance of birds has been carried out in UK (Bracken-
ridge 1988), (Goodall and Gregory 1991).

Trampling of vegetation and erosion
The trampling of vegetation in the Czech Republic 
can be a problem in some areas – mostly in sandsto-
ne regions (Czech Paradise, Kokořín…). No real re-
search has been done on this topic and in some are-
as the local administration has decided not to allow 
shoes with spikes, which orienteers oppose for the 
reason that competitors sliding on terrain can make 
erosion even worse.

Disturbance of local inhabitants
Disturbance of local inhabitants has to be taken into 
account in preparing and organizing an o-event – it 
is necessary to organize proper car parking, the di-
recting of athletes to the start line, and the broadcas-
ting of results and music can disturb the local popu-
lation. All those problems, however, can be solved 
relatively easily by o-event organizers.

Traffic and CO2 emissions
Participants in an o-event travel usually effectively 
pool their cars mostly for economic reasons, but 
travelling is nevertheless probably the activity with 
highest environmental impact in orienteering. We 
plan detailed research on the CO2 footprint of one 
or two big o-event in 2013.

Waste
There is not much waste produced during an o-event 
in comparison with the everyday life of participants. 
Some additional waste is produced because of cate-
ring using disposable dishes. In future, this problem 
can be partly solved by using fully biodegradable 
dishes. At present, organizers at some o-events try 
to separate at least the plastic waste.
On the other hand, all the waste from Czech events 
is properly collected and disposed of in designated 
areas, which was even garnered a mention by the 
state authorities (AOPK 2011): after the o-event the-
re is usually less waste in the area than before it.
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We plan detailed research on the amount of waste 
produced during two big o-events in the future.

Wastewater
Mobile or fixed toilets are used during all o-events 
and this means that all wastewater is properly dispo-
sed of. There could be some additional environmen-
tal burden due to the use of chemicals in mobile 
toilets. 

Material flow and energy use
In comparison with almost all other sport discipli-
nes, the usual material flow for orienteering events 
is very low – there is no need for any permanent 
construction venues and even the mobile equipment 
is not extensive. We will calculate the material flow 
for two big o-events and compare the results with 
studies that were made in Finland for the World 
Athletics Championships in 2005 and the Nordic Ski 
World Championships 2001.
The energy use at o-events is also very low – in many 
cases o-events are organized at isolated sites in the 
countryside, and only two or three power genera-
tors are used for covering all the electricity demands 
for the computer center and catering. If technically 
possible, a more effective connection to the public 
grid is used, as it is also cheaper. This may, however, 
cause additional disturbance to the surrounding en-
vironment as the generators are rather noisy.

Social factors
The IOF Environmental Commission proposed the 
following National environmental performance in-
dicators for orienteering:

• number of occasions on which the land use for 
orienteering has been prohibited by landowners 
or authorities 

• number of complaints from stakeholders (lan-
downers, hunters, environmentalists, authorities, 
etc.) related to the organization of events 

• opinions and attitudes of stakeholders toward ori-
enteering (e.g. national survey of forest owners, 
feedback after big orienteering events) 

• number of discussions with stakeholders at the 
national / regional level 

• number of articles discussing environmental 
matters in periodicals 

In the Czech Republic, there are only some remarks 
concerning these issues (AOPK 2011), so further re-
search and evaluation would be useful.

Methods
We did not find any study in the literature with a 
comprehensive assessment of the environmental 
impact of outdoor activities, but rather only partial 
studies mostly regarding the impact on mammals, 
birds and vegetation. The closest research on this 
topic we found were studies on the impact of tou-
rism. Castellani and Salla (2012) compare methods 
to assess impact on both environmental and socio-
-economic factors. Amongst the tools and metho-
dologies used to assess sustainability, Ecological 
Footprint (EF) and Life Cycle Assessment (LCA) 
are of specific interest as they use a variety of as-
sumptions and evaluate environmental impacts 
from different perspectives that may be easily inte-
grated.In similarity with other sectors, the evalua-
tion of orienteering activities using both methods 
could therefore provide more extensive and com-
prehensive results, and could lead to more reliable 
evaluation of the system and hence provide better 
support for decision making (Wiedmann and Ba-
rrett, 2010).
It will be also very interesting in future to undertake 
a sociological survey that would indicate whether 
participants in orienteering events have a better 
relationship to the environment than the general 
population does – we plan to conduct a standard 
quantitative survey with the participants of one or 
two big o-events in 2013 using some of the questions 
applied in the ISSP 2010 – Environment internatio-
nal survey (Soukup, 2001) and compare the results. 
A further issue of interest in this context is whether 
athletes come to o-events only for sports reasons or 
whether they also participate for its social aspects 
(to meet friends) and environmental factors (to ex-
perience nature). 

Conclusions
This article summarizes and categorizes existing 
information and research about the environmental 
impact of orienteering sports in the Czech Republic 
(in the wider context of a European framework and 
research). It shows that some research on the envi-
ronmental impact of orienteering has already been 
undertaken, especially by the IOF Environmental 
Commission and by Finnish scientists (Laininen 
2007). Further comprehensive research at the Eu-
ropean level, and comprehensive research within 
the Czech context is still greatly lacking. It wou-
ld be very useful to undertake such research using 
standard methods, i.e. with Life-cycle assessment 
methods.
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Managing Outdoor Sports
M. McClure
Outdoor Recreation Development Officer – Sport Northern Ireland

Managing outdoor sports is somewhat 
like herding cats. 
Cat herding would be a very highly skilled professi-
on that requires concentration, dexterity, the ability 
to perform small miracles and the setting of comple-
tely unrealistic targets.
Cats are very distinctive characters – you never own 
a cat – in fact they probably own you and they are 
autonomous, self determined, single minded creatu-
res. They are not unlike the very autonomous, self 
determined, single minded creatures that we call 
outdoor sports enthusiasts an managing them is 
about as easy as herding cats.
Northern Ireland is a small country that is part of 
the United Kingdom – but has obviously strong 
links with the Republic of Ireland. Some facts and 
figures are important for understanding the context 
of managing outdoor sports:
• Size 13,840 km²
• Population 1,810,900 (2011)
• Lough Neagh – 391km2
• Lough Erne – 140km2
• Strangford Lough – 150km2
• 8% (1100km2) is Heather Moorland

While Northern Ireland is not a big place it does 
have lots of water – the largest sea Lough and the lar-
gest freshwater lake in the British Isles and over 350 
miles of beautiful coastline. Even where there is land 
there’s water – as over 8% of the land is moorland 
which is effectively wet for most of the year holding 
vast amounts of water.
There are no National Parks in Northern Ireland 
but there are seven “Areas of Outstanding Natural 
Beauty (AONB) across Northern Ireland which are 
fantastic landscapes that are highly valued by wild-
life and also by people for recreation. In the West 
we have rolling hills and mountains and extensive 
forests that are slowly being developed for moun-
tain biking, on the North Coast there are fantastic 
geological features including the Giants Causeway 
(and the only real way to see it properly is from the 
sea in a kayak) and then in the South we have the 
Mourne Mountains. Not high by European stan-
dards (all less than 1000m – but they rise straight 
out of the sea and are a mecca for climbers and hill-
walkers.

It all sounds idyllic and too good to be true…..and it 
is. We have really weak access legislation which ena-
bles local councils to develop public rights of way 
and access – but does not require them to. Further 
the land owning patterns in Northern Ireland are di-
fferent from that in other parts of the UK as most 
farms are small scale, occupier owned and the land 
is held very close the heart. There are 26 local autho-
rities across this small area who are for the most part 
insular looking and we have very limited financial 
and staff resources to develop outdoor sports.
A new post was created in 2006 within Sport 
Northern Ireland to manage funding and support 
outdoor sports in recognition of the (at that time 
anecdotal) increase in participation in outdoor 
sports and the growing issues involved in the man-
agement of it.
So early in 2008 SNI commissioned 2 reports to 
try to get a handle on the scale of participation in 
these activities. The last data set that there was in 
Northern Ireland on the scale of participation was 
in 1995 and it was somewhat lacking in data. The 
first report carried out was into the trends in 23 di-
stinct outdoor sports between 1995 and 2008, and 
then a second one into walking, cycling and horse 
riding as these activities warranted a separate stu-
dy due to their scale. Sports involving engines were 
excluded as was angling as the scale of angling wa-
rranted as study in its own right but an economic 
impact study of angling was being carried out by 
another organisation.
So while in Northern Ireland there are increasing 
concerns about rising levels of obesity and corre-
sponding falling participation in sport – there are 
significant increases in use of the natural envi-
ronment by participants engaged in outdoor sport 
and recreation. While that is very positive – it was 
starting to put pressure on land management bo-
dies and national federations who were trying to 
manage this.
Sport Northern Ireland is focused on 2 distinct are-
as of work: improving performance and increasing 
participation. The focus of the work in developing 
and managing outdoor sports is on increasing par-
ticipation although this has not been exclusively the 
case. As such there is engagement with a great range 
of organisations to try to achieve this.
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However, it has been important to acknowledge that 
participation in outdoor sports is not sufficient in it-
self, it has become increasingly apparent that there 
is a real need to develop participation that is both 
sustainable and responsible. 
One of the really important organisations for the 
delivery of this increase in participation that is core 
funded by SNI is Outdoor Recreation Northern 
Ireland (ORNI). ORNI was established by a range 
of government departments in 1999 following the 
1998 Countryside Recreation Strategy. ORNI was 
established to bring together key stakeholders for 
outdoor and countryside recreation, to disseminate 
information and to develop and improve access and 
facilities for outdoor sports.
Sport NI also supports the National Governing Bo-
dies for outdoor sports. Some of these have a strong 
focus on high performance sport such as the Olym-
pic disciplines of equestrianism and canoeing – but 
others such as orienteering and mountaineering are 
much more participation focused.
Mountain and cave rescue is the statutory responsi-
bility of the police in NI but they rely very heavily on 
voluntary rescue teams that we support both from a 
financial but also a technical point of view.
The development of policies and undertaking 
appropriate research is critical part to have a sound 
evidence base for decision making and investment. 
Two or three pieces of research that to be under-
taken are identified at the start of each year with 
a business case and the terms of reference being 
prepared. While a budget at the start of the year 
to carry them out may not exist - if funding comes 
available everything is ready for the research to be 
undertaken.
One of the big growth areas in Northern Ireland is 
activity tourism with a plethora of new businesses 
being created in the past 10 years offering all sorts of 
adventure experiences on a commercial basis. This 
growth is in the absence of any form of regulation or 
control and so there was increasing concern within 
government that a serious accident or incident wou-
ld be politically untenable but would also be very ne-
gative for this new industry. Sport NI was therefore 
tasked with developing a scheme that would check 
and ensure that activity providers had suitable safety 
systems and procedures and operated to recognised 
standards. A UK wide scheme called “Adventure-
mark” has been adopted and is being implemented 
to meet this need. Sport NI provides workshops and 
seminars on how to develop best practice systems 
and procedures and also provides a funding scheme 
for activity providers to go through Adventuremark.

It is critical that the interests of sport and recreati-
on users are represented on the various committees, 
forums and networks to try and ensure that there is 
always a voice for outdoor sports. 
Voluntary clubs are supported through the provisi-
on of small grants, advice and support for their de-
velopment.
The 1998 Countryside Recreation Strategy was a 
first for Northern Ireland and was partly respon-
sible for the growth in outdoor sports. In 2010 a 
review of this strategy was carried out as it was 12 
years old and this noted that many aspects of it had 
been fulfilled but that as much had changed poli-
tically and economically since then it was time to 
renew it.
In 1998 Northern Ireland was just emerging from 
the troubles and activity tourism did not exist, ac-
cess for people with disabilities was not as high on 
the agenda and the economic growth was good. 
So over the past 2 years a new outdoor recreation ac-
tion plan has been worked on for Northern Ireland 
which while being led by Sport Northern Ireland is 
a partnership involving the Northern Ireland Envi-
ronment Agency, the Inland Waterways Branch of 
the Department of Culture Arts and Leisure and the 
Northern Ireland Tourist Board.
The Action plan vision is

“Developing, managing and promoting a dyna-
mic culture of sustainable outdoor recreation in 
Northern Ireland.”

To achieve this vision the aim is for Northern Ire-
land to be a place where:
• There are increasing opportunities and improved 

access and infrastructure for sustained and incre-
ased participation by all in the broadest possible 
range of outdoor recreation activities.

• There are accompanying benefits to communities 
in terms of health, social cohesion and economic 
development.

• People enjoy the outdoors and show a high de-
gree of responsibility for themselves, towards 
others and the environment they are using and 
play their part in maintaining, supporting and 
enhancing that environment.

It is about people, places, demonstrating benefits 
and all about responsibility and sustainability in the 
broadest sense.
Outdoor recreation is has many aspect and so when 
developing the plan these needed to be factored in 
(Fig.1).
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An extensive consultation was carried out to get 
feedback from as many organisations as possible 
including national governing bodies, local councils, 
policy makers in central government, protected area 
managers, environmental bodies, tourism bodies 
and then the users and public at large. These took a 
considerable amount of time but were hugely bene-
ficial and even of themselves have created new de-
velopments whereby users and land managers were 
brought together for a common purpose.
As a result of the consultation seven significant is-
sues kept arising and right at the top was the con-
cern about the poor access legislation in Northern 
Ireland. However, lots of concerns were raised about 
the issues of liability and responsibility and also safe-
ty. The main issues therefore were:
1. Access law
2. Liability & Safety
3. Environmental impact and degradation
4. Communication
5. Funding
6. Economic growth
7. Facilities

During the consultation, people were asked not only 
what the key issues were but what they believed were 
the potential solutions
Following the consultation process all the informati-
on on these issues and solutions was distilled down 

to 34 key actions that captured all the main suggesti-
ons. The actions then were placed into groups which 
resulted in seven main themes. 
In November 2012 the final recommendations and 
actions were released for a final statutory 12 week 
consultation process and this can be accessed at 
www.sportni.net/about_us/consultations 
The first section of the draft plan is to put in place 
new structures that will ensure that the plan is achie-
ved. The national strategy for sport in Northern Ire-
land is called “Sport Matters” and this has been sig-
ned up to by the Northern Ireland Executive which 
requires all departments to contribute to it. It was 
agreed early in the process that the Outdoor Recre-
ation Action Plan would sit under this strategy for 
sport and use the same reporting mechanisms. 
A new Strategic Partnership between all the relevant 
government departments who have a responsibility 
for outdoor recreation or its impacts needed to be 
formed. This group needs to be empowered by their 
departments to deliver relevant actions.
Underneath that and yet holding it to account wou-
ld be a National Forum for outdoor recreation. This 
has been articulated as being really needed to create 
a unified voice for change and development across 
what is actually a fairly disparate sector. This group 
would be made up of non-governmental bodies and 
therefore is free to lobby and articulate the need for 
change. The Department of Environment that is re-

Fig. 1 Outdoor recreation



Volume 7 Supl. No. 1/2013  ISSN 1802-3908          67

sponsible for the Access legislation does not believe 
that there is a need for change as they do not hear 
that call clearly articulated. This forum may be the 
mechanism to make that happen. 
Finally feeding into this would be a range of local 
outdoor recreation forums from across Northern 
Ireland. Some of these already exist and are proving 
very effective at dealing with local issues, exploring 
solutions to problems and communicating needs 
between users, local authorities and other bodies. 
Where a problem cannot be solved at a local level it 
should be flagged up to a national level.
Scotland has a similar structure to this – but it is 
primarily focused on access whereas it was felt that 
there was an opportunity for the focus to be broader. 
Also the bit that is missing is a strong strategic part-
nership between the relevant agencies. So the Sco-
ttish model has been taken and modified slightly to 
suit the needs in Northern Ireland.
One of the big areas of concern was about liabilities, 
responsibility and safety. Landowners are increasin-
gly concerned about their liability to those who use 
their land for their activities. Outdoor sports are re-
latively unique in that the participants normally do 
not own the land on which they practice their sport 
or activity. Combined with this – there is increasing 
evidence that people are taking pat in all sorts of 
new activities and perhaps don’t always understand 
the consequences of actions.
So the action plan has articulated a need to develop 
clear communications on personal responsibility. In-
creasingly people who do not have a background in 
adventure activities are engaging with them – perha-
ps initially through a commercial provider. So they 
go and purchase equipment, but do not necessarily 
get further training, or join a club where training is 
provided if only informally. In an effort to commu-
nicate with such people, partnerships with the retail 
sector are being developed as the point of sale of 
equipment is often the only opportunity to impart 
such information to new participants. This piece of 
work has been a partnership with the Environment 
Agency, the National Trust (a conservation body), 
the Mourne Heritage Trust (mountain management 
organisation), the Health and Safety Executive in 
Northern Ireland and Outdoor Recreation NI.
However, in parallel with that there are close working 
relationships with the Police Service of Northern 
Ireland to support the mountain and cave rescue 
teams to ensure that while participation is promoted 
there is support for those who have to go out and 
pick up the pieces when it goes wrong.
Unlike other parts of the UK and some other parts 

of Europe, in Northern Ireland we do not have 
activity providers regulated in any way at all. The-
refore someone could set up a business providing 
for example sea kayaking who holds no formal 
qualifications in that sport. Sport NI has therefo-
re been working closely with the industry and the 
National Governing Bodies in Northern Ireland 
to implement the Adventuremark scheme. This is 
a non statutory (optional) scheme that checks that 
activity providers are compliant with recognised 
industry standards. This has absorbed a conside-
rable amount of time and energy. As there was no 
licensing in NI there was a lot of capacity building 
required with providers to make them aware of how 
best to undertake appropriate risk assessments and 
to develop appropriate policies, procedures and ma-
nagement protocols. 
The first stage of implementing such a scheme is to 
communicate it to the activity providers and provide 
support and guidance for them. Sport NI also provi-
ded a grant for these providers so in effect the accre-
ditation process cost them very little financially. This 
has proved to be very important given the current 
economic situation.
However, it is imperative that then this communica-
tion plan is broadened out so that the public – par-
ticularly those with responsibility for young peop-
le are aware of the scheme. In fact, most people in 
Northern Ireland falsely assume that activity provi-
ders are accredited or licensed.
There are real advantages to having a non statutory 
scheme in that the scope of the accreditation can be 
adjusted with the stroke of a pen. A statutory scheme 
is bound in scope by the statute that created it and it 
is cumbersome to effect such changes.
However while there is a clear duty of care on an ac-
tivity provider, the liability due to an independent 
participant is low. The courts have been very clear on 
this subject – if a participant knowingly and willin-
gly has undertaken an activity where there are clear 
and apparent dangers and risks and subsequently is 
injured because of said risks – they have no recourse 
on the landowner. Therefore having clear informa-
tion that highlights the inherent risks (and the ex-
tensive benefits) for participating in outdoor sports 
is essential.
Sustainable and responsible participation also the-
refore means thinking very clearly about the impact 
of these activities on the environment. This raises all 
sorts of questions about thresholds, capacity, distur-
bance that is significant or not, erosion, damage and 
careless destruction. Across the island of Ireland it 
was recognised that just having a countryside code 
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was really not sufficient in reducing impacts on the 
environment. 
Hence the Leave No Trace ethic was adopted and is 
being implemented both in the North and South of 
Ireland. However, the roll out of leave No Trace has 
not been without its difficulties in getting organisa-
tions to sign up to it.
One of the other significant changes is the increase in 
both the number and range of charity and challenge 
type events in the natural environment. These events 
are also attracting ever increasing numbers which 
in turn is having significant impacts. Guidance for 
event organisers has been developed and communi-
cated via a website www.outdooreventplanning.com 
as well as through publications and a seminar. The 
website encourages activity providers and organi-
sers to sign up to work within these guidelines and 
then they can be promoted by the site. Unfortunately 
while some events are run very well there is eviden-
ce that some participants are not particularly sym-
pathetic to the environment and litter and damage 
can be rife after an event.
Visitor giving as a means of mitigating the impact 
of outdoor recreation is now starting to be explored. 
People generally are happy to pay to use sports faci-
lities for other sports – but feel that the natural en-
vironment is a free resource. However the reality is 
that this resource needs to be managed and there is 
a cost associated with such management. If the cost 
is to be carried by a public body the benefits from 
its use needs to be articulate very clearly to justify 
the expenditure of public funds. However, there are 
real advantages associated with users  being involved 
in putting something back in to the environment 
whether that is through voluntary time or finances.
As noted earlier there has been a very significant in-
crease in the number of commercial operators pro-
viding outdoor adventure type experiences. Many of 
these started during the boom times when outdoor 
team building activities for companies were very 
popular and also very lucrative. However, with the 
recession there is a lot less of this type of activity ta-
king place. These commercial providers have now 
started to look to the schools and youth groups that 
were traditionally provided with adventure activities 
as a service and part of their education. 
Increasingly some of these providers are challenging 
the public sector investment in providing these ac-
tivities at reduced cost, claiming that it is negatively 
impacting on their businesses. These businesses were 
established 30 – 40 years after the establishment of 
the public outdoor education service providers, and 
so they were very aware of the fact this was the market 

they were operating in. A demise of the outdoor edu-
cation sector in NI which has historically been very 
strong, would be a real setback as the net result would 
be an outdoor activity provision only for those who 
can afford it. Aligned to that – some of the commerci-
al operators employ minimally experienced and qua-
lified staff to keep their costs as low as possible. These 
staff do not have the skill or knowledge to provide co-
nnections to the educational curriculum. 

The next challenge after that could be to the volunta-
ry sector providing sessions and courses free or very 
reduced because they have no staff costs through 
clubs and governing bodies. 
The liaison with such a mix of organisations and in-
dividuals requires an enormous effort if one was to 
go it alone and so building relationships with others 
who have an interest (even if it is only slight) to 
achieve joint aims is essential. Such partnerships are 
excellent ways to collectively share information and 
avoid duplication of work. 
However, in a partnership, each of the organisations 
and individuals will come to the table with their own 
needs, desires and requirements and will also have 
different values and ways of working. As funding 
and resources become tighter government agencies 
and other organisations retreat into a cocoon known 
as their statutory requirements and nothing else. 
There is also a risk that they become very protecti-
ve of their own little empires and there is a need to 
break through that and show that by collaborative 
working more can be achieved. This doesn’t happen 
overnight and genuinely takes a lot of time. 
As an example of this – it has taken over 10 years 
of engagement and relationship building between 
recreation providers and the NI Forest Service be-
fore the development of recreational facilities espe-
cially mountain bike trails could commence in the 
state owned forests.  This has come about through a 
process of providing the right evidence of the bene-
fits and opportunities that such facilities can bring, 
combined with the a partnership approach with the 
local authority and a recognition of the values and 
priorities of Forest Service.
The principles that are fundamental to developing 
good partnerships are:
1. Equality 

• Partners must be treated the same
• Compromises are part of partnership but 

these should be adopted equally.
2. Clarity

• Clear objectives for the project or partner-
ship are essential 
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• Clear mechanisms for how the partnership 
will operate 

• Clear ways that each partner organisation 
functions

3. Transparency 
• There can be no hidden agendas and the 

processes that partners work to must be 
made clear.

4. Commitment
• Partners must be equally committed to the 

project.
5. Responsibility 

• Partners should only agree to bring to the 
partnerships what they know they can de-
liver

• Targets and goals must be realistic

6. Focus on Action 
• Look to what can be achieved

Finally clear and consistent communication is essen-
tial and binds the partnership together. 
In conclusion, the management of outdoor sports is 
only effective when done collaboratively. It is a pro-
cess that is ever changing rather than a mechanism 
that is set in stone as it needs to respond to an ever 
changing set of parameters. It requires commitment 
and co-operation on the part of many individuals 
and organisations and is therefore as much about re-
lationship building as it is about procedures. It will 
involve set backs and failures and yet when done su-
ccessfully can bring great benefits.
It is rarely if ever perfect – learn to accept that.
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Abstract
This paper will focus on the notion of competition in Norwegian mountaineering and climbing as outdoor 
sport. Competition is in Norway a crucial element in the distinction between (outdoor)sporti and friluftslivii. 
The tension that comes along, origins from questions the pioneers in mountain climbing were facing. Ques-
tions that in the explicit Norwegian context were linked to important moral and political issues of the time. 
By researching the activities of the pioneers in mountaineering and climbing around the change of century, 
we will investigate why and how competition is the key factor in  distribuating the way idrettiii are understood 
and organized in Norway
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Introduction
“But are we – within this nation – content, when 
Norwegians achieve international reputation in va-
rious sport fields, then we also should appreciate it 
when we are able to assert ourselves through this 
noble sport [Mountaineering], that is more bodily 
and morally developing than any other, because it is 
detached from all competition and prize awarding 
and only appeals to the better instinct in us” (Tøns-
berg, 1914, 315) 
This quote is from the 1914 anniversary-book pub-
lished by the Norwegian Alpine club; Norsk Tinde-
klub, only a few years after their founding in 1908.  
The quote entails some interesting information. 
First, it tells us that the Norwegian mountaineers de-
manded recognition from their fellow countrymen, 
stating that mountaineering was an important natio-
nal matter. Second, it exposes a certain ambivalence 
regarding the sentiment towards competition. The 
mountaineers held a strong desire to prove to the 
Norwegian public and the international fellowship 
of mountaineers that they could perform at the level 
of the best. Still, they claimed that mountaineering 
is exalted above competition. How could they en-
courage and reject competition almost at the same 

time? In the following we will take a look into this 
question.

Metods
This presentation is based on a material from Iver 
Mytting´s Master Thesis Project at the University 
of Oslo, published spring 2012: Erobringen av fjel-
let. Erobringen av fjellsporten. Erobringen av det 
norske: Om Norsk Tindeklubbs nasjonalisering av 
fjellsporten.
(“The conquest of the mountains, the conquest of 
the mountaineering, the conquest of Norwegianess: 
about Norwegian Alpine club’s nationalization of 
mountaineering”)
The thesis is based on a close reading of texts writ-
ten by the mountaineers, applying interpretational 
methods commonly associated with intellectual his-
tory or history of ideas. This form of literature study 
emphasizes the placement of texts in their historical 
context, implying a thorough knowledge of the rhe-
torical situation, the general debates and the intel-
lectual premises of the time.

Findings
In 1911 the club received an inquiry from the or-
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ganizers of the 1912 Stockholm Olympics, as-
king for candidates to a gold medal on the field of 
Mountaineering: awarding “the finest performance 
in mountain ascents”. The board of the Norwegian 
club debated the matter and found there was some 
uncertainty connected to the inquiry ; on what pre-
mises an ascent should be judged upon: was there 
only talk of ascents of major peaks, or would  one 
consider the technical difficulties of maybe smaller 
ascents? They decided to pose the matter on to the 
general assembly. (Grimeland, 2000, 45) Before we 
reveal what was decided, we will look closer at the 
Norwegian context.
When the climbers´ club were established, there al-
ready existed a long tradition for mountain touring. 
The Norwegian Trekking Association was founded 
back in 1868. But it was no climbers´ club. In fact, 
very few Norwegians were climbing mountains be-
fore the turn of the century. It was the British who in 
the 1870’s introduced the sport in Norway, notably 
William Cecil Slingsby. He and other countrymen 
almost have had the mountain-peaks to themselves. 
Mountaineering was among the common Norwegi-
an strongly associated with Englishmen, and in ad-
dition regarded as extremely hazardous and a mea-
ningless risk of life; “either he’s an Englishman or he 
is completely insane...” was the saying.
But the founders of the Norwegian climbers´ club 
stated that the English dominance was the result of 
Norwegian prejudice against the sport. (Tønsberg, 
1933, 42) The foreigner’s dominance was deeply 
unnatural and also quite embarrassing to the nation, 
the task of conquering untrodden land inside their 
own country should be carried out by Norwegians. 
They wanted to persuade their fellow countrymen 
with this belief. 

A Norwegian sport?
The mountaineers claimed the sport to be distinctly 
Norwegian. A recurring argument for that was the 
character of Norwegian nature, where mountains are 
a dominating feature. So the inhabitants must have 
acquired certain skills from living among mountains 
throughout the ages. (Horn, 1923, 22.) They argued 
that Norwegians are born with a natural ability for 
mountaineering, that it has to be deeply rooted in 
the national character, a concept originating in The 
Romantic Nationalism and still highly in force. To 
quote Slingsby’s view on Norwegian peasants, who, 
although unfamiliar with mountaineering, had their 
skills.
“Rock climbing, in the path of duty, has neverthe-
less always to some extent been exercised in every 

rocky mountain valley in Norway and there are and 
have been for centuries hundreds of peasants who 
have literally toddled out of their cradles on to the 
rocks, and who are surefooted and fearless before 
they have learned their alphabet. The best of them 
become excellent cragsmen and are in great request 
when a crag-fast goat or sheep has to be rescued.” 
(Slingsby, 1914, 14)
This sort of statement were frequently repeated by 
the members of the Norwegian club, arguing that 
Mountaineering is a sport especially suited for 
Norwegians, trying to present it as a summertime 
equivalent to skiing, the national sport. 
It´s was of course not an easy task. A revision of his-
tory was therefore an important strategy. The histo-
rical narratives by the members of the club, is thus 
a domain where the rhetoric strategies are easily 
spotted.

Competing with the English
In their anniversary books, the history of moun-
taineering in Norway had its obvious place. Also 
when they published elsewhere, it was variations of 
the same narrative, and their mission to construct 
mountaineering as a Norwegian sport. If it didn´t 
have its origin in Norway, it could have Norway as 
its destination. Norwegians were portrayed as the 
legitimate sons of the mountains, born with natural 
skill. Their embrace of mountaineering was only a 
matter of time. A teleological story is written, where 
all history leads up to the point where Norwegians 
re-conquers the mountains from the English, and at 
the same time, conquering the sport of mountainee-
ring.
In their own understanding, it is especially their 
prominent skills as rock-climbers that enables them 
to compete even with the best. (Backer Grøndahl, 
1918, 177.) On rock they are able to get up where 
others have to give up. 
When the Norwegians roped up and started to go 
vertical, it was in the high alpine-like mountains in 
the central regions where the foreigners had been 
climbing for several decades. There were few unc-
limbed peaks, even few new routes to try. But now 
Slingsby and others started to go north to explore 
these parts of Norway, where there were many unc-
limbed steep walls and mountains. To these areas 
he also directed the Norwegians who in 1910 went 
north for the first time, conquering a series of peaks. 
Among them was Stetind.
In the historical writings the opening up of the 
northern regions is described as a preparation for 
some kind of final battle; here were unconquered 
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mountains on which to measure strength and ability.  
How would the Norwegians assert themselves there?
“And time was short, should not these mountains 
be conquered by strangers as well. Above all it was 
Stetind that the interest evolved around. Through 
the years it had been tried in vain by outstanding 
climbers. It became the great goal, it had to be the ul-
timate trial for Norwegian Mountaineering.” (Tøns-
berg, 1923, 103) 
Three Norwegians set out for it, and as Tønsberg, the 
main chronicler of the club, stated: “they came, they 
saw, they won” (Tønsberg, 1914, 214) .
This was the turning point in the history of Norwe-
gian mountaineering, the incident that all evolu-
tion led up to. The Norwegian mountaineers were 
extremely proud of this achievement, and took it 
as a proof of victory over both the mountains and 
the mountaineers who had failed to climb them. On 
Stetind the Norwegians won the battle. After this, 
they stated, all first ascents were done by Norwegi-
ans; they have finally taken the lead on their home 
ground (Tønsberg, 1933, 48).

What kind of competition?
After this short survey of the history writing, we 
see that they didn´t seem to reject competition as 
such. To grasp the motivation for representing 
mountaineering history as a competition against the 
English, we need to look at the specific Norwegian 
context. 
The country had just become independent from 
Sweden in 1905, after increasingly striving for its 
independence since 1814, until when Norway had 
been a junior partner in union with Denmark some 
400 years. The process leading up to the secession 
and the aftermath of it, contained strong desires for 
recognition as an authentic nation and to gain the se-
lf-confidence that came along with it. Who became 
heroes and national icons were the polar explorers, 
men who explored and conquered the unmapped re-
gions of the world: Fridtjof Nansen crossing Green-
land in 1888, his attempt on the North Pole in 1893-
96, and Roald Amundsen, who in 1912 became the 
first to reach the South Pole, in what was perceived 
as a contest with the British empire, represented by 
Robert F. Scott. Through this narrative the old noti-
on of the great Viking nation was strengthened, as 
a particularly persistent, strong and daring people 
when facing nature´s dangers and challenges. 
The Norwegian mountaineers understood themsel-
ves as part of this narrative. I our understanding, a 
big part of their motivation was to create an imagery 
of themselves as heroic figures that performed im-

portant deeds on behalf of the nation. The conquest 
of mountain peaks was no personal matter, rather 
great achievements in a larger scale, even more so 
when there were other nationalities that were stri-
ving to do the same. In this understanding the En-
glish were given the role almost as rivals by coming 
here and conquering untrodden land. Their domi-
nance had to be fought back. 
Here one could remark that history has shown that 
mountaineering sometimes becomes a field incor-
porating certain nationalistic attitudes. So it´s may-
be important underlining that the Norwegian con-
text has little similarity to what we know from the 
Alps between the wars, were politics and fascistic 
nationalism was brought into the race for the great 
north walls. Since the beginning Norwegian moun-
taineering has had a strong focus on safety, rejecti-
ng ideas of death romanticism and heroism. It was 
emphasized that climbing mountains wasn´t worth 
risking of lives.
Meanwhile, regardless of the nationalistic elements, 
there was a firm focus on first-ascends and new rou-
tes. Every year a list of new ascents were published. 
But still they maintained that competition should not 
occur in mountaineering.  Reasons for this were seve-
ral. First was a fear that elements of competition wou-
ld endanger the safety of mountaineering. A climber 
should always keep within his own limits and always 
be prepared to turn around where the risk was taken 
to be too great. And competition was also believed to 
threaten the warm friendship that the sport inevitably 
had to be built upon. Team spirit and cooperation 
had to be strong, misconstrued self-asserting would 
endanger the whole group and therefore had no pla-
ce. (Horn, 1923, 18.) But all this does not exclude the 
measuring of strength with others outside the rope-
-party, which has to be regarded as a form of compe-
tition. And exactly this form of competition is what 
many of the Norwegian mountaineers are devoted 
exponents of. But the opposition against competition 
was much a result of the need to distinguish oneself 
from the realm of modern Sport.
Sport was often regarded as a more trivial activi-
ty, containing dubious and unhealthy characteris-
tics, such as excessive individualism, self-assertion, 
spectacle and entertainment, as opposed to the sup-
posed higher morality of mountaineering. Receiving 
a medal or admitting elements affiliated with Sport 
would endanger the autonomy and purity of moun-
taineering.
An understanding still being found today in the 
discourse of sport and friluftsliv in Norway.  
So we return to the question: what did the club de-
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cide regarding to the possibility of an Olympic Me-
dal? There was disagreement among the members. 
Some would undoubtedly welcome a medal, but 
others were against it. On the general assembly they 
determined that The Alpine Club - the mother club 
of montaineering - must be consulted. Strangely 
enough, the British club claimed it had not recei-
ved the same inquiry from the Olympic Committee. 
(Grimeland, 2000, 47) The case was thus closed. To 
stand as recipients when British climbers weren´t 
considered, obviously felt wrong.
But we´ll end by saying that all that is written rejecti-
ng competition is formulated after this decision was 
taken. It became constitutive for the mountaineers´ 
self-understanding. In the clubs posterity the op-
position against Sport and its elements of compe-

tition was taken to be a natural part of the essence 
of mountaineering. But if the inquiries from Stoc-
kholm hadn´t come at this point in time, a decision 
wouldn´t have been compelled to be taken, and the 
mountaineers would maybe have welcomed ele-
ments of competition at an earlier stage. 
In Norway, it wasn´t until the 1990s that a division 
of mountaineering was incorporated in the general 
sport, when Norwegian Climbing Federation (Norsk 
klatreforbund) was established within the Norwegi-
an Sport Confederation (NIF – Norges idrettsfor-
bund). The point being that if we shall succeed in 
understanding historical events, we need to study 
them in their specific context and surroundings, in-
stead of starting with the subsequent development, 
projecting it backwards.
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Abstract
Over the past decade there has been limited publication in journals in the outdoor experiential education field 
of non-English-language perspectives (Thomas, Allison, & Potter, 2009), although there has been acknowled-
gement of non-English-language outdoor terminology (Turčová, Martin, & Neuman, 2005). The indigenous 
nature of the Czech turistika activities (Martin, Turčová, & Neuman, 2007) and the dramaturgy methods 
of creative course design have also attracted recent attention (Kudláček, Bocarro, Jirásek & Hanuš, 2009; 
Martin, Franc & Zouncová, 2004). This paper provides an overview of Czech outdoor research over the past 
decade. The findings indicated that there is a need for more collaborative cross cultural (language) outdoor 
research to provide greater understanding of these context specific differences and theoretical perspectives.
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Introduction
Recent analysis of journals in the outdoor experi-
ential and adventure education field (Journal of Ex-
periential Education, Australian Journal of Outdo-
or Education, Journal of Adventure Education and 
Outdoor Learning) indicated limited publications 
related to non-English perspectives (Thomas, Alli-
son & Potter, 2009). However, over the past decade 
there has been increasing recognition of research 
published in English related to the indigenous na-
ture of Czech turistika activities (Martin, Turčová 
& Neuman, 2007). The purpose of this paper is to 
review outdoor research undertaken in the Czech 
Republic over the past decade. 

Methods
Recent Czech outdoor experiential education rese-
arch sources were analysed primarily from doctoral 
and master theses (www.theses.cz), particularly from 
the three biggest universities Charles University Pra-
gue, Masaryk University Brno and Palacky University 
Olomouc, which have specific departments and rela-
ted programs of turistika, outdoor sports and outdoor 
education; sport studies; and recreology (leisure stu-
dies), respectively. Other sources were from Czech re-
search journals in the field, based at different centres 
(e.g. Prague, Olomouc, Brno, Č. Budějovice).

Results and discussion
Preliminary findings indicate that outdoor research in 

the Czech Republic has developed since the foundati-
on of the International Mountain and Outdoor Sport 
conferences (Charles University, 2004, 2005, 2006, 
2008, 2010, 2012). These conferences have provided 
excellent international networking opportunities and 
sharing of best practice, particularly with Eastern Eu-
ropean colleagues, however, empirical research has 
been limited (Baláš, Martin, Neuman & Nováková, 
2012; Baláš & Nováková, 2011; Baláš, Pohanka & Vo-
máčko, 2006; Neuman & Turčová, 2004; Turčová & 
Martin, 2009; Turčová, Bartůněk & Martin, 2007). 
The Journal of Outdoor Activities (University J.E. 
Purkyně Ústí nad Labem, 2008), and the e-journal 
for theory and research Gymnos Akadémos (Palacky 
University Olomouc, 2010) have also been developed. 
Most studies presented are inspired by foreign (English 
language) theories and methods. The number of stu-
dies discussing the influence of zážitková pedagogika 
has increased, but the difference in understanding of 
this Czech term makes comparison with foreign terms 
difficult (Experiential Education, Adventure Educati-
on, Experiential Learning, Erlebnispädagogik, Aben-
teurpädagogik). The findings indicate that although 
there are many diploma or masters theses connected 
to some 32 study programs about experiential educa-
tion at various faculties, there have been limited PhD 
studies in outdoor education (Bartůnĕk, 2008; Turčo-
vá, 2005); see Figure 1. The following is a summary 
of recent research publications in English related to 
Czech outdoor experiential education studies.
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University PhD Outdoor 
education

Experiential 
education

Turistika Outdoor 
sports

Quan. Qual.

UK FTVS
Prague

153 2 3 2 13 18 2

MU FSS
Brno

75 0 0 1 7 8 0

UP FTK 
Olomouc

93 0 5 0 3 2 6

Total 321 2 8 3 23 28 8

Turistika activities
Martin, Turčová and Neuman (2007) reviewed the 
historical development of Czech outdoor experien-
ces in nature in Henderson and Vikender’s (2007) 
text on Outdoor life the Friluftsliv way. The turistika 
approach of Czech origin has some parallels and co-
nnections with Scandinavian Friluftsliv, for example 
the Norwegian adventurer, Fridtjof Nansen’s (1861-
1930) influence on the Czech skiing movement 
(Repp, 1994). These activities link to a specific sty-
le of living and ecotourism. In the Czech Republic, 
their development parallels that of the Sokol (phys-
ical education) movement and Turistický organisa-
tions from the middle of the 19th century, and then 
more formal stays in nature and informal tramping 
and outdoor life. They then trace the 20th century 
origins of the Junák (Scouting) and Foglar move-
ments, and schools in nature (Jirásek, Martin & Tur-
cová, 2009; Neuman, Turčová & Martin, 2007). 
Guth-Jarkovský (1917) originally defined the term 
turistika, as travelling for fun with the aim of le-
arning about nature with the primary goal being 
mainly about developing aesthetic and educational 
experiences. Turistika activities also link to basic 
sport activities. The original form of turistika was 
on foot (walking, hiking), but more recent forms 
use movement for learning about nature, for exam-
ple predominantly bicycles, canoes, boats and skies. 
According to Guth-Jarkovský (1917), scouting, fo-
cussing on movement and stays in nature connected 
with camping can also be included as turistika, along 
with combining activities using different means of 
transport. Mountaineering and easy forms of clim-
bing are also part of turistika activities (Martin, et 
al., 2007).

Outdoor terminology
Turčová, Martin and Neuman (2005) reviewed lite-
rature related to outdoor terminology as it is used 
within the languages of British English and Czech, 
which has adopted and adapted many English lan-
guage outdoor terms. Based on Turčová’s (2005) 

PhD thesis, where semi structured interviews were 
conducted with British and Czech academic experts, 
the research highlights problems associated with 
defining and explaining outdoor terms and transla-
ting the British English terms into Czech and vice 
versa. The findings suggest that as the outdoor field 
develops there is a need for more understanding of 
the cultural, historical, and geographical differences 
between concepts and terminology used in both En-
glish and non-English speaking countries, for exam-
ple, as highlighted above, the specific indigenous 
nature of the Czech turistika activities (Turčová, Ne-
uman & Martin, 2003, 2004). 
The most commonly used term is výchova v přírodě 
(outdoor education) followed by zážitková pedago-
gika, výchova prožitkem (experiential education). 
However, the translation of výchova v přírodě is not 
directly ‘outdoor education’, but education in nature, 
which links more effectively to turistika approaches 
(Martin, 2008). Similarly zážitková pedagogika is 
not expressed as ‘experiential education’ but a more 
holistic, experiential or experimental pedagogy, 
which links to the dramaturgy approach described 
below.

Dramaturgy methods of course design
Martin’s PhD thesis (2001a) evaluated the impact 
of a Czech outdoor experiential education course 
(Martin & Leberman, 2004), which was developed 
using an holistic approach to course design invol-
ving dramaturgy methods (Martin, Leberman & 
Neill, 2002). The international ‘Intertouch’ cour-
ses provided a new dimension for Outward Bound 
(Martin, 2000), and were trialled in Australia (Mar-
tin, 2001b), New Zealand (Leberman & Martin, 
2004, 2005), Singapore and Hong Kong (Martin & 
Abdul, 2007). Dramaturgy wave principles (Martin, 
2001c) challenge all the senses and push comfort 
zones in many different areas (Leberman & Martin, 
2002/03). Framing ‘games’ in fantasy allows the use 
of ‘play’ in achieving educational outcomes, and is a 
distinctive part of Czech outdoor experiential edu-
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cation courses (Martin & Jirásek, 2008).
The dramaturgy methods were developed by Vacati-
on School Lipnice (VSL) in the Czech Republic. VSL 
is a non-profit, non-governmental organization of 
about 100 active members—volunteers coming from 
all over the Czech Republic, Slovakia, and other coun-
tries. Since 1991 VSL has been a member of Outward 
Bound International, a global experiential education 
organization. The aim of the VSL courses is to provide 
ways for further development of the capacities of body 
and mind using the ‘dramaturgy’ approach to creati-
ve course design (Martin, & Krouwel, 2006), which 
brings together the distinct elements of art, music, 
drama and adventure. Courses consist of body-and-
mind challenging activities, creative art workshops, 
discussions and reflection. Dramaturgy goes bey-
ond traditional interpretations of adventure training, 
allowing for the integration and balance of physi-
cal, social, creative and reflective/emotional ‘waves’ 
that can change according to the needs of the group 
(Martin, 2011). Kudláček, Bocarro, Jirásek and Hanuš 
(2009) presented the development by VSL instructors 
of an inclusive outdoor experiential education course 
using dramaturgy methods by VSL instructors. The 
article provides specific examples of activities that can 
help enhance the inclusion of people with disabilities 
within such environments.

Other Czech research
Bartůnĕk (2008) conducted a meta-analysis of Czech 
outdoor research, as part of his PhD thesis. However, 
although the findings indicated significant increases 
in effect size for participant’s self-concept, and medi-
um effect size for participants’ behaviour and locus 
of control, there were a limited number of studies to 
be analysed. These results compared favourably with 
the other outdoor education meta-analyses presen-
ted (e.g., Hattie, Marsh, Neill & Richards, 1997), 
but a mixed method approach that leads to a bigger 
picture of experiential education linked to turistika 
activities and the natural environment may be more 
appropriate to the Czech context (Bartůnĕk, Neu-
man & Martin, 2008). Zappe and Okrouhlý (2007) 
used examples from published studies to focus on 
problems of quantitative and qualitative approaches. 
Although there has been some emphasis on deve-
loping a theoretical structure (Higgins & Loynes, 
1997; Gilbertson, Bates, McLaughlin & Ewert, 2006) 

and subsequently verifying these theories, Zappe 
and Okrouhlý (2007) argued that generating theo-
ry peculiar to outdoor experiential education in the 
Czech natural environment may help contribute to 
the creation of more common international outdoor 
language.
In the international literature there has recently 
been some reconceptualising of outdoor adventu-
re education and critiques of experiential learning 
(Brown, 2009; Fox, 2008; Ord & Leather, 2011). Ord 
and Leather (2011) argued that the work of John 
Dewey (1938) was particularly important in develo-
ping conceptualisation for outdoor education, whe-
re ‘doing’ is integrally linked to ‘meaning’ (Dewey, 
1938). They indicated that more recent models of 
experiential learning (Kolb, 1984) are too simplis-
tic. Leberman and Martin’s (2004) study suggested 
an extension and revision to Kolb’s ‘Experiential 
Learning Cycle’ model in relation to extended time 
of reflection. Brown (2009) highlights the importan-
ce of the situated nature of learning in the outdo-
ors. Further, Wattchow and Brown (2011) advocate 
outdoor educators developing programmes that are 
responsive not only to their students’ needs but to 
their community and developing place responsi-
ve pedagogy that enhances connections to specific 
contexts. These suggestions support the use of the 
creative dramaturgy methods in outdoor experien-
tial education course design (Martin, 2011) and the 
development of theories and research that are speci-
fic to the Czech outdoor context (Zappe & Okrou-
hlý, 2007).

Conclusions
The field of outdoor experiential education still suf-
fers from cultural (English and non-English) termi-
nology misunderstanding. Research aims often pro-
vide no causal relation between activities for teaching 
and activities for research. There is a need for more 
collaborative cross cultural (language) research to 
provide greater understanding of these context speci-
fic differences and perspectives. To improve research, 
teaching and leadership in the outdoor experiental 
education field there is a need for more, non-English 
outdoor terminology understanding, collaborative 
team-focused cross-cultural research and evidence-
-based research across disciplines and contexts, for 
example, health (Ewert & Sibthorp, 2009).
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Abstract
In the Estonian context, where the outdoor sector (outdoor recreation, outdoor activities, outdoor pursuits, 
adventure tourism or adventure sports, ecotourism, nature based tourism etc.) is a substantial part of the 
overall ‘Sport & Active Leisure’ scene, the need for qualified providers or program managers continues to grow. 
Emerging issues are a lack of organization structure, clear legislation, risk management, and a satisfactory 
qualification system. Despite the recent economic recession that adjusted the market in many ways, including 
active leisure markets, the number of participants in different forms of outdoor activities has been growing 
remarkably, and the number of providers has not decreased in Estonia. Therefore facilities and conditions 
provided for recreational use in the outdoors continue to be developed. However, in order to provide balanced 
development of the sector, there is a need to focus on more aspects than just making the outdoors available for 
multiple use. Through a review of local literature, this paper discusses the issues Estonia is facing and raises 
questions about the need for organizational management and the development of a qualification system in 
the outdoor sector. 

Key words
Outdoor recreation, Estonia, organization management, qualifications

Outdoor recreation
Outdoor recreation has shaped human-environment 
relationships throughout history and is an integral 
part of many cultures and economies. The populari-
ty of outdoor recreation has grown remarkably, and 
new forms of activities continue to be developed 
(Plummer, 2009). Outdoor recreation is an interdi-
sciplinary area of study. In Estonia, there are three 
main areas that are closely related: sports, active 
tourism and recreation. All these areas can be com-
pared based on primary dual pairs: location (inside/
outside; close to home/outside home area), purpose 
(process/result oriented), the form of action (coope-
rative/competitive), rules (formal/non-formal), the 
form of participation (active participation/passive 
observation), philosophical principles (hedonistic/
lust) (Noormets, 2011). So called ‘sporting leisu-
re pursuits’ are often rephrased into ‘active leisure’ 
(Smulders, 2010) or ‘recreation’ (Noormets, 2011) 
where ‘fitness’ and ‘outdoors’ are considered to be 

the most important cornerstones. Figure 1 explains 
the relationship between different segments related 
to sport, recreation or active leisure and active tou-
rism (or experiential tourism).
In Europe, outdoor activities have been categori-
zed into subcategories that differ due to safety re-
gulations and expected management competence 
(knowledge and skills specific to sub-sectors and 
activities): lakes and sea; snow; earth, stream; air 
(EQFOA1). The safety of consumers is influenced by 
many factors including the design and manufacture 
of constructions/facilities and products, and the be-
haviour of individuals (Sman et al, 2003). The fact 
that some organizations are issuing or applying vo-
luntary safety guidelines indicates that they recogni-
ze their responsibility for safety, however arguably 
this leads to a lack of consistent systemic approa-

1 ‘European standards for Outdoor Animators’ is the first European 
Leonardo da Vinci project executed by Skills Active in 2006-2008 to 
respond to ‘outdoor sector’ issues. www.eqfoa.eu
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Fig. 1. Sports, Recreation/Active Leisure, Active tourism – related links (Noormets, 2011)

ches. Across all outdoor activities the main purpo-
se is to provide positive opportunities for managed 
experiences through challenging outdoor activities. 
Participant should enjoy, learn or develop through 
the provision of effective services and products that 
meet and/or exceed individual’s expectations and 
potential (EQFOA, 2008a).

Outdoor recreation organization
Outdoor recreation providers need to guarantee 
the quality of the product/service and safety for the 
participant. They also need to analyse the market, 
potential demand, participation in specific produ-
cts and services, acceptable costs and prices, and 
available and accessible resources (natural, human, 
physical, financial). A national and international fra-
mework for the outdoor sector in Europe has been 
argued within ‘sport & active leisure’ organizations 
(Smulders, 2010) (e.g. ENGSO2, ENSSEE3, EOSE4, 

2 The European non-governmental Sports Organization (1995)   
www.engso.com

3 The European Network of Sport Science, Education & Employment 
(1989) www.enssee.eu

4 The European Observatoir of Sports Employment (2002)  www.esose.
org

EASE5). In the 1990s there were very few organi-
zations focusing on the outdoor sector, in contrast 
to the field of fitness (European Health and Fitness 
Association, est. 2001). More recently, the Europe-
an Confederation of Outdoor Employers (EC-OE)6 
was founded (2008). A milestone for active leisure 
in Europe was the extensive study published in 2004 
by EOSE called Vocasport7. According to Vocasport 
over 70 000 commercial companies (small and me-
dium-sized) are employing some 300 000 employees 
to provide recreational leisure activities in the open 
air in Europe today (for local urban customers, Eu-
ropean and global tourists) (Smulders, 2012).
Significant growth has been in the commercial 
sector, where small and medium-sized providers 
perform most of the management functions, e.g., 
marketing, sales, finance, logistics, administrative, 
executive. Typically products/services in commer-

5 The European Association for Sports Employers (2003)  
www.easesport.org

6 The European Confederation of Outdoor Employers (2008)  
www.ec-oe.eu

7 Vocasport is the name for an extensive study ‘Improving employment 
in the field of sport in Europe through vocational training’ by EOSE 
in 2004
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cial outdoor companies are diverse: organizing 
transport and overnight stays, supplying food, or-
ganizing activities and logistics, guiding/educating 
participants, renting equipment or infrastructure. 
There is a fundamental issue of professionalizing 
and up-skilling the sector, especially in key areas of 
business, organizational and management develop-
ment, due to the high degree of seasonal fluctuation 
in the workforce. Whilst paid employment is a key 
economic feature, and plays an enormous part in the 
successful delivery of outdoor services, competence 
and risk management developments are priorities. A 
competence framework should include all the fun-
ctions within the outdoors, from management and 
customer service to technical operations and main-
tenance (EQFOA, 2008b). The mobility of custo-
mers throughout Europe has increased debate about 
the mobility of staff and of mutual recognition of 
qualifications (Smulders, 2012). Outdoor recreation 
is not a limited phenomenon and doesn‘t exist in a 
vacuum – it is a profession that also needs proper or-
ganization, specific training, and governmental sup-
port in development to guarantee qualified delivery. 

Method
This case study provides a review of recent Estonian 
outdoor recreation publications. Research literature 
and professional sources were analysed primarily 
from tertiary, not-for-profit, commercial, tourism, 
public and governmental organisations. 

Findings/Discussion
The outdoor sector in Estonia is relatively small eco-
nomically, but plays a significantly more important 
and influential role than its economic size would su-
ggest. There are some major interdisciplinary deno-
minators of outdoor recreation management (Smul-
ders, 2010, 2012). 
• Economic sector, governance and counterparts 

(see classification of economic activities, NA-
CE)8): governing bodies, ministries (labour, eco-
nomy, tourism, education), Olympic committee, 
employee unions, leagues, other federations, and 
related specific revenue and fiscal aspects (service 
purchase, taxes, VAT regulations, and accountan-
cy). 

• Multifaceted characteristics of the market: out-
door companies are mostly small or medium 
sized business (self-delivered/organized/guided, 
sole traders and individual service providers, 

8 NACE code: Statistical classification of economic activities in the 
European Union, harmonized in 2008 http://ec.europa.eu/competition/
mergers/cases/index/nace_all.html

commercial/public/not-for-profit organizations 
and clubs, volunteers and charity, specialist or-
ganizations or part of large diverse corporations) 
with focus on service competences, often delive-
ring ‘packaged or personalized and multi-activi-
ty’ products to different types of clients (indivi-
duals, families, social-educational-work groups, 
children-youth-adults etc. 

• Technical aspects of outdoor activities (risk man-
agement) and quality issues: refers to general job 
descriptions of outdoor animators (competen-
ce framework), qualification systems, insurance 
and justice principles, and existing non-regula-
tory measures (co-regulatory or self-regulatory) 
related to the safety of outdoor leisure activities 
(codes of conduct, guidelines, best practices, vo-
luntary standards, etc.)

Characteristics of the outdoor market
According to Statistics Estonia9 (SE), during 2009-
2010 one-third of the population participated in 
sport, i.e. 425 000 of approximately 1.3 million; 
41 % of men and 31% of women (Kommel, 2012). 
Approximately 59% do sports at least once/twice a 
week, 41% spend time on sports at least three times 
a week. The majority do not visit any fitness/sport 
clubs or centres but prefer to enjoy recreational 
sports in a self-organized way. According to a health 
tourism (including medical, health care, spa and we-
llness tourism) survey issued by Estonian Enterprise 
(EAS) (Tooman, 2012) there are approximately 34 
venues offering services related to health promoti-
on. Health clubs and sport centres are also offering 
coaching in different outdoor activities. 
The State Forest Management Centre (RMK) has de-
veloped a network of nature trails (over 90) in pro-
tected areas (12) and national parks (5) (including 
13 recreational areas), nature centres (10), campfi-
re places, and forest huts. Estonia has a remarkably 
large variety of resources for nature (based) tourism. 
According to the survey on nature (based) tou-
rism entrepreneurs in 2008 (executed by EAS) and 
the development plan of Estonian Rural Tourism10 
(Eesti Maaturism, 2004; 2009) approximately 500 
organizations (small companies with 2-10 people), 
self-employed entrepreneurs (FIE), and freelancers 
were mapped in Estonia engaged in nature (based) 
tourism. Most providers practice in the outdoors as 
a secondary job, over 40% are non-profit organizati-

9 Statistics Estonia (SE): http://statistikaamet.wordpress.com/2012/06/28/
tervisesporti-teeb-iga-kolmas-inimene/ 

10 Estonian Rural Tourism (Maaturism) : http://www.maaturism.ee/
index.php?id=contact
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ons and freelancers, and approximately 60% use sub-
contractors to deliver active tourism services. Their 
main clients are Estonian, with less than 30% being 
foreign clients. The sector is versatile, seasonal (very 
weather dependable) and fragmented (lots of self-
-operation and self-guided activities). Competition 
is high and one problem is little cooperation between 
companies. Obstacles in sector development have 
been argued to be a lack of financial support, com-
petent workforce, and national regulations. Further 
research in addition to nature (based) survey and 
rural tourism development plans revealed that the 
number of entrepreneurs in active tourism is even 
larger. There is a need for quality systems (stan-
dards, levels on services/products, competence), for 
product/service innovation, for legal support, and 
for cooperation (national, international). For exam-
ple there were 45 entrepreneurs detected delivering 
ropes course related services (adventure park, ropes 
courses, rappelling, rock climbing) (Koppelmann, 
2009); there are 7 adventure parks. There are over 
100 service providers related to shooting activities 
(paintball, archery, hunting, air-soft, practical shoo-
ting etc.) (Lill, 2009). Archery and paintball are the 
most popular including over 50% of providers. In 
water based activities (canoeing, sea-kayaking, raf-
ting, recreational boats, jet-skis), there are some 75 
providers (Hännikäinen, 2010). 

Governance support of the outdoor 
sector through sport & tourism
In Estonia there is lack of common understanding, 
and it is unclear whether nature (based) tourism 
(including the outdoor sector/active tourism) is go-
verned by ‘tourism’ or the ‘sports’ sector. In additi-
on, recreation, sport and active tourism are closely 
related to the health sector which should be at least 
passive partner in the development of the sport and 
tourism sector. All these mentioned sectors belong 
to the service sector according to NACE. In Estonia, 
the field of ‘tourism’ is managed by The Ministry of 
Economic Affairs and Communication, under who-
se governance the Estonian Tourist Board of Enter-
prise Estonia11 acts. Departments and activities of 
The Ministry of the Environment12 (ME) give regu-
lations for risk management to active tourism pro-
viders using the natural environment for recreatio-
nal purposes. ME also administers the State Forest 

11 Estonian Enterprise (EAS) http://www.eas.ee/en/for-the-entreprene-
ur/tourism promotes business and regional development in Estonia. 
EAS is one of the largest institutions within the national support system 
for entrepreneurship

12 The Ministry of the Environment: http://www.envir.ee/58737

Management Centre13 (RMK), the Environmental 
Board14 (KA) and the Estonian Maritime Adminis-
tration15 (VTA), which are involved in the manage-
ment of natural resources and the environment. All 
these national governmental organizations control 
the outdoor sector with general regulations, guide-
lines, codes of conduct concerning the outdoors as a 
place/location for recreation. Several other tourism 
related organizations are important for promoting 
active tourism and the outdoor sector: the Estonian 
Rural Tourism and Estonian Ecotourism Associati-
on16 (ESTECAS). Both organizations are non-gover-
nmental and non-profit member organizations that 
connect individuals, organizations and authorities 
for ecotourism and rural tourism.
At a state level, the Ministry of Culture, who work 
in close cooperation with the Ministry of Social Af-
fairs and the Ministry of Education and Research, 
coordinates sport and recreational sport. Traditio-
nally, the public sector provides the conditions for 
independent and organized sports activities leaving 
the day-to-day management to sports organizations 
and federations. The Estonian Olympic Committee17 
(EOK), sport federations and unions (majority  are 
members of EOK), Sport-For-All (member of EOK) 
support, develop, promote sport and act upon Fair 
Play, the Olympic Charter, and the Estonian Sport 
Charter. A direct link between the sports sector and 
the outdoor sector on organizational level is the Es-
tonian Ramblers Association (ERA) who is a mem-
ber of the EOK. However, within this sport focused 
system, the outdoor sector and active leisure as a 
recreational outcome is poorly focused.
The conflict between the sport and tourism sector 
is further explained through aspects of the qualifi-
cation system. The Estonian Qualification Autho-
rity18 (trademark – Kutsekoda, EQA) facilitates the 
establishment and development of an integrated and 
organized professional qualifications system, linking 
the educational system and the labour market. EQA 
is directed by the European qualifications system, 
NACE and ISCO principles. EQA uses the major 
grouping of ‘service professions’ to include tourism 
and travel related occupations currently available in 
Estonia (tourist guide, rural tourism entrepreneur, 

13 State Forest Management Center: http://www.rmk.ee/organisation/
operating-areas

14 Environmental Board: http://www.keskkonnaamet.ee/eng
15 Estonian Maritime Administration (VTA): http://www.vta.ee/

atp/?lang=en
16 Estonian Ecotourism Association (ESTECAS): http://www.ecotou-

rism.ee/eng/
17 Estonian Olympic Committee (EOK): http://www.eok.ee/organization
18 The Estonian Qualification Authority (trademark – Kutsekoda;EQA) 

http://www.kutsekoda.ee/en/kutsekoda
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travel consultant, tour operator, tourism manager, 
wilderness guide). However, occupations in the out-
door sector (instructor, guide, outdoor facilitator, 
outdoor coach etc.) are divided unclearly in the EQA 
system. As the only so called formal representative 
of outdoor employers, the ERA (member of the 
EOK), issues the only qualifications available (coach 
in hiking, in mountaineering, in water based hiking, 
on bicycle) for the outdoor sector today. The quali-
fication system in the outdoor sector is governed by 
the Estonian Coach‘s Qualification system (managed 
by EOC) and evaluated by the Council of Culture 
(under jurisdiction of Ministry of Culture) in Esto-
nia. The difficulty lies in the fact that according to 
NACE and ISCO the outdoor sector should be eva-
luated by the ‘service sector’ (Council of Service) 
not by the ‘education or culture sector’ (Council of 
Culture). 

Quality and safety issues in the outdoor 
sector
The quality of the services depends on the infra-
structure and their attractiveness, the risk manage-
ment system of the target centres and their activi-
ties, and proactive providers (client behaviour and 
qualifications). Tourism development plans (Eesti 
Maaturism 2009; MKM, 2013) are focusing on qu-
ality system development, sustainability and attrac-
tion factors of services/products in all tourism ca-
tegories (conference, business, culture, sports, food, 
nature and sea, health and family). In Estonia safety 
in the outdoor activities (within active leisure and 
tourism) is managed mostly within companies itself. 
In 2000 the Law of Tourism was received by Par-
liament. It does not clearly express understanding of 
active tourism, as an object/service/product. Accor-
ding to a nature (based) tourism survey (EAS, 2008) 
the services and products delivered by providers 
have uneven understanding on tourism products 
(packages), and it is not defined in any regulations 
what are the requirements of the complete tourism 
product or service package. Active tourism entre-
preneurs deliver services that have elements of tou-
rism services described in the law: passenger servi-
ce, accommodation and catering, guide service, also 
entertainment, transportation rental. Active tourism 
entrepreneurs have considered The Law of Tourism 
to be an important legal aspect in their business ope-
rations. The conduct and technical aspects of safety 
of the outdoor service can be controlled through the 
occupational qualification system, where required 
sports/activity specific training and developmen-
tal programs should deliver competence in specific 

sports/activity.  Considering the political jurisdicti-
on of the qualification system in Estonia for a sports 
coach that expands for the ERA, the Sports Act as 
legislation in sports is focused instead on the Law 
of Tourism. Another difficulty with the qualification 
certification issued by ERA is the fact that at a nati-
onal level there is no requirement for the personnel 
to work in the outdoor sector. Further, providers are 
not motivated to become qualified according to the 
coach’s system, especially due to its focus on sports. 
Compared to the approximate number of provide-
rs (over 500) there is a remarkably small number of 
certified ‘instructors’ in the field (approximately 65). 
According to the study of outdoor activities by ca-
tegories of EQFOA (lakes and sea; snow; earth, 
stream; air) on ‘non-regulatory measures related to 
the safety of outdoor leisure activities in the EU’ by 
ECOE (2012, final report has not been issued yet), 
the situation in Estonia revealed that there are very 
few regulations and laws and non-regulatory mea-
sures (guidelines, best practices, codes of condu-
ct, voluntary standards) related to safety that are 
commonly accepted among providers in the out-
door sector. However outdoor instructors/coaches 
have mentioned other laws and regulations to be 
followed concerning safety (Siim, 2005;Lobjakas, 
2009): Law of Safety of the Product and Service, 
Rights for Passage (not formal legislation), Law of 
Obligations, Consumer Protection Act, Profession’s 
Act, Conservation Act, Rights of Passage. All natio-
nal governmental organizations control the outdoor 
sector with general regulations, guidelines, codes of 
conduct concerning the outdoors as a place/location 
for recreation with focus on risk management (de-
partments of ME, RMK, KA and VTA), which are 
mostly being considered in the delivery of service 
by providers. For example, most local regulations 
for using lakeside, riverside, seaside areas are set by 
local operators (park service, RMK etc), and traffic 
on the sea is regulated by the Estonian Maritime Ad-
ministration19 within the Maritime Safety Act and 
Traffic Act. The rules and regulations of the Estoni-
an Rescue Board20 are also being followed by most 
outdoor providers, especially ones involved in wa-
ter based active leisure. Regulatory measures, such 
as the Nature Conservancy Act and Traffic Law are 
specifically followed and controlled as safety mea-
sures for small motor vehicles (4x4 drivers, quads, 

19 Estonian Maritime Administration (MA) a governmental agen-
cy that operates within the area of government of the Ministry of 
Economic Affairs and Communications. http://www.vta.ee/atp/index.
php?id=2098

20 The Estonian Rescue Board (ERB) is part of the Ministry of the Interi-
or, http://www.rescue.ee/index.aw/set_lang_id=2
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snowmobiles). The regulations and non-regulatory 
measures (in addition to the main ones mentioned 
above) to be followed in shooting activities are more 
clear than in any other activity (due to the risk level 
of the equipment use): Arms Act, Safety Regulati-
ons for shooting range and area and competitions/
trainings, Hunting Act and Regulations, Forest Act 
(using parts of the forest). 
Some providers have cooperation with sports fede-
rations/association that issue the sports coach quali-
fication and have issued risk management guidelines 
to be acknowledged and followed (snowboarding, 
downhill skiing, sea-kayaking, hiking). But in the 
sports-focused system, recreational aspects often 
suffer from a lack of attention (horseback riding, 
shooting activities). Many providers, community 
based associations and clubs develop the market 
through their international instructors training 
system but at a national level there are no require-
ments or supervision on service delivery and safety 
management (kite-surfing, windsurfing, diving, sea-
-kayaking). 
There are international EU regulations also for con-
structions and facilities prepared for recreational 
use, which have no surveillance at a national level 
(ski lifts, water-skiing/wakeboarding cables, high 
ropes courses/adventure parks, sky diving). In many 
cases suggested non-regulatory measures are pre-
sented in the association‘s, providers’, entreprene-
urs’ websites (water based activity providers, small 
motor vehicle operators, rope climbing, sky diving). 
Often most of the communication is shared within 
the community in forum based websites and have a 
strong community based initiations (sea-kayaking, 
rope climbing, ropes courses/adventure parks). 
However, within specific activities the safety regula-
tions and qualification requirements are unclear, not 
unified or commonly accepted, with no surveillance 

of the market. International membership in specific 
organizations and acceptance of international quali-
fication and safety regulations and measures within 
communities is encouraging to claim about the qua-
lity of the services. But in general, anyone could cu-
rrently provide services in the outdoor sector.

Conclusions
The development of the outdoor sector is not 
structured, lacks consistency and clear support 
at a governmental level. The outdoor sector needs 
clear management and organizational structure but 
first common understanding of the definition of 
the sector needs to be reached. In addition a clear 
position on NACE and ISCO should be stated to 
endorse common understanding of the sector and 
governmental support. Safety regulations and oc-
cupational qualifications necessary for the outdoor 
sector require the jurisdiction of a governmental 
body (e.g., the Ministry of Economic Affairs and 
Communication). National authorities should im-
prove their surveillance systems in view of provi-
ding better information on active leisure related 
services. Tourism laws should be revised and articles 
on active leisure/tourism should be added. An oc-
cupational system needs to be specified or created 
for the active leisure/tourism sector similar to the 
qualification system of ‘sports coach’, which is accep-
ted, functioning and justified in the sports sector. 
Further study on job analyses needs to be done to 
show the differences at an occupational qualificati-
on level between the sports and tourism sector. It is 
also advised to encourage national organizations in 
sports and leisure businesses (profit as well as non-
-profit) to further develop the effectiveness of their 
quality and safety promotion programs, in order to 
ensure reduction in injury risks and higher safety le-
vels for consumers.
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difficulty rating in mountain biking
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Abstract
The aim of this study was to investigate the gaze behavior of mountain bike riders while analyzing and rating 
the technical difficulty of mountain bike trails. Differences in the visual attention to the trail itself and its 
surrounding risk parameters were expected between skilled mountain bike riders and beginners. Gaze beha-
vior of 12 beginners and 17 experts was measured using a portable eye-tracking system. As predicted, visual 
attention to certain areas of interest differed in many cases. While experts predominantly focus the trail itself 
to analyze its grade of difficulty, beginners give significantly more attention to the surrounding risk parame-
ters. In some cases the beginners gaze these risk parameters more intensively than the trail. Furthermore, 
experts observe single key sections on the trail while beginners just get an overview of the trail. The findings 
suggest that difficulty rating systems in mountain biking should provide both, information on the technichal 
challenge of the trail and also information on its potential risk parameters.

Key words
eye-tracking, gaze behavior, visual attention, mountain biking, risk, difficulty rating, sports

Introduction
In many outdoor sports, like kayaking or rock clim-
bing, difficulty rating systems are obligatory by now. 
These difficulty rating systems allow athletes to 
match their own skill level to the challange of a river 
or a climb. In kayaking for example, the internatio-
nal scale of river difficulty is a worldwide spread and 
generally accepted tool to describe the difficulty of 
rivers in six grades (Nies et al. 2005, DKV, 2012). It 
merges the technical challenge of a section and its 
potential risk in a single number. In climbing the-
re are some different difficulty rating systems, but 
they are all composed in the Table of Difficulties 
of the International Mountaineering and Climbing 
Federation (Union International des Associations 
d‘Alpinisme  - UIAA, 2012), what makes each rating 
system comparable to another.
In mountain biking numerous types of different scales 
have spread locally. Most of these scales in mountain 
bike destinations or bikeparks just reflect the techni-
cal difficulty of the trail itself, but give no informati-
on about risk parameters like exposure or obstacles 
surrounding the trail that could hurt the rider in case 
of an accident. The Trail rating Guidelines published 
by the International Mountain Bicycling Association 
for example (IMBA) give the advice to rate the tech-
nical challange of a trail only (IMBA, 2012). However, 
these guidelines admitt in point six that a wide variety 
of additional features could contribute to the difficul-
ty of a trail. They mention exposure as an example 
that could provide an added psychological challenge 

beyond the technical challenge of the trail. But there 
is no further information how to handle with these 
additional features when rating a trail.
In german speaking mountain bike communities 
another rating system called singletrail-skala (STS, 
Schymik et al. 2008) is spreading since the last years. 
It describes the trail difficulty in six grades from S0 
(easy) to S5 (severe). Allthough there is known no 
tourist destination that uses this rating system, the 
mountain bike guide education curricula of the Ge-
rman and the Austrian Alpine Clubs (www.alpenve-
rein.de, www.alpenverein.com) support this difficul-
ty rating system. It exclusivly describes the technical 
challenge of a trail and excludes strictly the use of 
other criteria like exposure or obstacles surrounding 
the trail (Schymik et al., 2008).
Both examples show that there seems to be lack of 
knowledge about how much mountain bike riders 
are influenced by these risk parameters when rating 
a trail. Apart from that, there is no evidence whether 
riders of different skill levels are affected different-
ly. The aim of this study was to quantify the visual 
attention towards these surrounding risk parameters 
when mountain bike riders of different skill levels 
are rating the difficulty of a mountain bike trail.

Methods

Participants, task and procedure
29 Subjects (12 mountain bike beginners, mean age 
31 ± 9 years;  17 Experts, 34 ± 9 years) volunteered 
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to participate in this study. The participants’ task 
was to analyze and rate 18 trail situations of diffe-
rent difficulty levels. Three situations of each grade 
according to STS were chosen. These were shown as 
pictures by a data projector on a projection screen 
and randomly presented to each subject separately. 
The participants were allowed to analyse the pictu-
res for 15 seconds. Afterwards the rating sheet appe-
ared automatically on the projection screen with 
following question: “How would you rate the tech-
nical difficulty of this mountain bike trail section?”. 
Subjects were able to click their vote on a six-point 
bi-polar Likert scale below the question. Time for 
rating was also limited to 15 seconds while the last 
three seconds were visualized by a countdown to get 
sure that the voting was finished before the next trail 

situation appeared. As the rating of the difficulty of 
different trail situations was the purpose of a previus 
study, the main focus in this study was on analysing 
the subjects‘ gaze behavior while watching the pictu-
res of the trails.

Apparatus and data analysis
While analyzing the pictures gaze behavior of the 
subjects was recorded by a Tobii Eyetracking Sys-
tem (Tobii Glasses, www.tobii.com). Eye gaze has 
been used as a proxy for visual attention in many 
investigations in sports (for a review, see Williams et 
al., 2004). The system used in this study works with 
a sampling rate of 30 Hz. The eye-tracking system 
allows analyzing the participants view on different 
areas of interest (AOIs).

Fig. 1: example of a trail situation (left) and its AOIs (right).

Figure 1 shows an example of one riding situation and 
its AOIs. Similar to this example following AOIs were 
defined for all the pictures in case they appeared:
Trail: as the subjects‘ task was, to rate the technical 
challenge of the trail section, this is the area which 
gives the main information on this topic.
Risk of Obstacles (RO): this area was defined as the 
corridor in the direct surrounding of the trail which 
contains obstacles that could hurt the rider in case 
of an accident (e.g. rocks, trees, rough surface, etc.).
Risk of Exposure (RE): this area gives the observer vi-
sual information on the height and steepness of the 
abyss next to the trail tread. In some of the chosen 
pictures a fall would be certainly fatal.
Key Sections (KS): some trails featured additional 
challenges on the trail that impede travelling (e.g. 
roots, rocks, ledges, etc.), those were defined as an 
extra AOI.
Rider: All pictures used in this study showed a 
mountain bike rider. The rider gives the observer 
realistic information on the proportions of the trail 
(width, length, etc.).
Danger Area (DA): both risk parameters (RO and 
RE) were added and defined as the Danger Area.

Consider that not all pictures show all of these AOIs. 
For example some of the riding situations featured no 
KS while others have no DA because of inexistent ex-
posure or obstacles in the surrounding of the trail. This 
mixture was selected to get information on how the 
different AOIs influence the subjects gaze behavior.
Data was analyzed by using the Tobii Studio Eye Trac-
king Software Version 3.1 (Tobii Glasses, www.tobii.
com). The total fixation duration on each AOI was 
calculated for each subject and laterly summed for 
both groups, the beginners and expert group. As in 
other studies (Heinen, 2011), fixations were defined 
as a gaze of at least 100ms duration to the same positi-
on. Gazes shorter than 100ms were filtered out. 
Dependent variables were compared using an inde-
pendent samples t-test. Significance criterion was 
defined as α=5%.

Results 

Mean values of all trail situations
Figure 2 and Table 1 present an overview of fixation 
durations of experts and beginners towards the de-
finded AIOs (Rider, DA, KS, Trail) as mean values of 
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all trail situations. As can be seen, beginners gaze sig-
nificantly longer towards DA (p<0.001) while experts 
gaze significantly longer towards the trail (p<0.001). 

Furthermore, experts give significantly more visual 
attention to KS (p=0.044). There is no difference in 
gazing the rider (as this was not expected).

Tab. 1: Mean values (M) and standard deviations (SD) of fixation durations (sec) of experts and beginners on 
different AOIs. Mean of all trail situations. 

Rider Danger Areas (DA) Key Sections (KS) Trail
experts beginners experts beginners experts beginners experts beginners

M 2.2 2.0 1.6 2.5 2.3 1.9 5.5 4.4

SD (±1.6) (±1.7) (±1.3) (±1.4) (±1.4) (±1.4) (±2.2) (±2.1)
p=0.216 p<0.001* p=0.044* p<0.001*

Selected case studies of trail situations
Figure 3 shows an S1 graded trail according to STS. 
While there is no difference between experts and be-

ginners concerning gazing the trail, beginners gaze 
significantly longer to DA (p=0.007).

Fig. 2: differences in fixation durations between experts (light grey) and beginners (dark grey). Mean values 
of all analysed trail situations. (* p<0.05)

Fig. 3: S1 graded trail (left) and differences in fixation durations (right) between experts (light 
grey) and beginners (dark grey). (* p<0.05)

Figure 4 shows an S2 graded trail according to STS. 
Statistical analasys reveals significant differences in 

gazing DA (p=0.030) and KS (p=0.047). Again, be-
ginners are gazing longer towards DA, while experts‘ 
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visual attention towards KS is higher.
Describtiv analysis of this trail situation shows, that 
beginners even gaze longer towards DA (4.6 sec ± 2.3 

sec) than to the trail (4.1 sec ± 2.6 sec). In contrast, 
experts are gazing more than twice as long towards 
the trail (5.9 sec ± 2.2) than to DA (2.8 sec ± 1.8 sec).

Figure 5 shows an S3 graded trail according to STS. 
In this case, the beginners gaze significantly less to-
wards the trail than the experts (p=0.018). Instead, 

beginners pay more visual attention towards DA 
compared to the experts (p<0.001).

Figure 6 shows an S3 graded trail according to STS. Al-
though we defined a KS in this trail situation (the ledge 
beyond the front wheel of the rider), significant diffe-
rences were just figured out in gazing DA (p=0.009) 
with longer fixation durations of the beginners.

Again, describtiv analysis of this trail situation 
shows, that beginners gaze longer towards DA (4.0 
sec ± 1.7 sec) than to the trail (3,7 sec ± 2.4 sec) whi-
le experts are gazing predominantly the trail (4.7 sec 
± 2.4 vs. DA=2.2 sec ± 1.8 sec).

Fig. 4: S2 graded trail (left) and differences in fixation durations (right) between experts (light 
grey) and beginners (dark grey). (* p<0.05)

Fig. 5: S3 graded trail (left) and differences in fixation durations (right) between experts (light 
grey) and beginners (dark grey). (* p<0.05)

Fig. 6: S3 graded trail (left) and differences in fixation durations (right) between experts (light 
grey) and beginners (dark grey). (* p<0.05)
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Figure 7 shows an S3 graded trail according to STS. 
This trail situation features no DA. As a result, sta-

tistical analasys identified no differences in visual 
attention between experts and beginners.

Fig. 7: S3 graded trail (left) and differences in fixation durations (right) between experts (light 
grey) and beginners (dark grey). (* p<0.05)

Discussion
Visual attention can provide important insights to 
the information used in desicion situations (Raab, 
Johnson, 2007). The main aim of this study was to 
quantify the visual attention towards different areas 
of interest while analyzing the technical challange 
of a mountain bike trail. The technical challange is 
commonly described by objective criteria such as 
trail width, tread surface (e.g. hardened or loose), 
steepness, turn radius or obstacles that impede ri-
ding (e.g. roots, rocks, ledges, etc.) (Schymik et al., 
2008, IMBA, 2012). So as the participants task in 
this study was to rate the technical challange of a 
mountain bike trail, their visual attention should be 
expected exclusively on these criteria. Against this 
assumption, we predicted that mountain bike ride-
rs do not solely focus on that objectiv trail creteria 
but also attend to risk parameters that surround the 
trail. Furthermore, differences in the visual attention 
towards these AOIs were expected between skilled 
mountain bike riders and beginners.
Analyzing the visual attention of athletes of different 
skill levels has been purpose of many research pro-
jects in sport (for a review, see Williams et al. 2004). 
A common finding is that highly skilled athletes 
show longer fixation durations to more important 
areas, compared to less skilled athletes (Raab, John-
son, 2007). These findings are consistant with those 
in our study as the skilled mountain bike riders gaze 
the trail in all situations longer than the surrounding 
danger areas. In contrast, the beginners in some ca-
ses even focus the danger areas longer than the trail. 
Furthermore, in most cases the skilled riders visual 
attention is focused significantly longer to the key 
sections as these are an important predictor of the 
technical challange of the trail. The explanation for 
this phenomenon is that expert athletes use their 

rich knowledge base to pick out the most important 
aspects of the displayed scene (Moran et al. 2002).
Another finding of this study is that if the trail is not 
surrounded by danger areas, there are no differen-
ces in visual attention between both experimental 
groups. This leeds to the conclusion that (in case of 
the beginners) risk parameters are responsible for the 
deflection from the main task, analysing the objectiv 
trail criteria. Maybe the presence of risk parameters 
leads to a kind of arousal or even to a state of anxiety 
even though participants are just analysing pictures 
and are not in a realistic setting. This assumption is 
supported by the results of Moran et al. (2002). They 
investigated the influence of risk parameters on an-
xiety and visual attention in gymnastics (back flip 
on a beam) in a similar experimental setup than in 
our study. Moran et al. report that an increase of risk 
parameters (low beam with safety mats, low beam 
without safety mats, high beam without safety mats) 
involves an increase of anxiety level. Furthermore, 
this increase of anxiety level evoked more and longer 
gaze fixations on unimportant peripheral areas than 
on central locations. 
Due to the fact that the study of Moran et al. (2002) 
as well as ours is based on an laboratory experimen-
tal setup using picture slide shows, the transfer to 
realistic situations seems to be limited at first glance. 
In both cases a realistic setup certainly would not 
withstand the ethical review committees scrutiny. 
Nevertheless there is some research correlating vi-
sual attention with anxiety or arousal in realistic se-
tups. Causer et al. (2011) examined visual attention 
of elite shotgun shooters under low (practice) and 
high (competition) anxiety conditions with the re-
sult of reduced duration towards the center of target 
in high anxiety conditions. In a more comparable 
action to mountain biking Janelle et. al (1999) in-
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vestigated the influence of anxiety on visual atten-
tion in simulated auto racing. The results indicate 
that as anxiety increased, drivers increasingly fixa-
ted peripheral areas of the display with a correspon-
ding decrease in visual attention towards the race-
track. Wilson et al. (2006) report similar findings 
in a similar experimental setup with an additional 
decrease of driving performance (driving time) and 
driving control (variability of wheel and accelerator 
pedal). These findings confirm attentional control 
theory (ACT, Eysenck et al. 2007). ACT maintains 
that an increase of anxiety reduces attentional cont-
rol at the cost of goal directed control. Reduction of 
attentional control is discribed as a distraction from 
task-relevant stimuli to task irrelevant ones (see also 
Wilson, 2008). Allthough we did not meassure an-
xiety levels of participants when analysing the trail 

situations in our study, evidence is made that moun-
tain bike beginners are diverted from objective trail 
criteria (task-relevant stimuli) to danger areas (task-
-irrelevant stimuli) more than experts. In considera-
tion of ACT, this could lead to reduced performance 
and riding control and in consequence to accidents 
especially if mountain bike beginners ride trails in 
deceiving awareness of there are no risky danger 
areas surrounding the trail. That leads to the conclu-
sion that describing the difficulty of mountain bike 
trails requires both, information on the technical 
challenge of a trail and its potential risk parameters. 
And furthermore - due to the fact that skilled riders 
and beginners are affected differently by risk para-
meters - the technical challenge and the risk para-
meters should be described separately in a difficulty 
rating system for mountain bikers.
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