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IZVLEČEK  

Turna smuka je neločljivo povezana s tveganj em, zato se turnim smučarjem 

velikokrat pripisuje visoka nagnjenost  k sprejemanju tveganih odločitev. K 

slednjemu pripomoreta tudi senzacionalno poročanje o nesrečah s smrtnimi 

izidi, pa tudi dvoumne izjave samih turnih smučarjev. Namen te raziskave je 

preveriti,  če turni smučarji, v primerjavi s  pripadniki športa z nizkim tveganjem, 

dejansko izkazujejo večjo stopnjo nagnjenosti k tveganim odločitvam, prav tako 

pa tudi ugotoviti  kako na njihovo odločanje vpliva pozitivno razpoloženje.  

Z uporabo inštrumenta  Columbia Card Task (CCT), ki omogoča ločevanje med 

različnimi stopnjami vpletenosti čustvenega in razumskega tveganja, smo 

primerjali nagnjenost k tveganju med 20 turnimi smučarji in 20 odbojkaši, kot 

predstavniki športa z nizko stopnjo tveganja.  V primeru razumskega odločanja 

so turni smučarji izkazovali višjo stopnjo nagnjenosti k sprejemanju tveganih 

odločitev, pri čemer se je ta razlika začela zmanjševati,  ko so bili v sam 

postopek odločanja vpleteni tudi čustveni procesi. Medtem, ko so se turni  

smučarji izrazito bolj zanašali na lastne sposobnosti in interni  lokus ter izkazali  

precej bolj stabilen in nadzorovan način odločanja, so se odbojkaši opirali bolj  

na srečo in pripisovali večji pomen zunanjim dejavnikom .   

V nadaljevanju smo s pomočjo vinjet in video posnetka, katerega namen je bil  

vzpostavitev pozitivnega razpoloženja,  želeli preveriti,  kako stabilno je 

odločanje turnih smučarjev. Rezultati eksperimenta so pokazali ,  da pozitivno 

razpoloženje vodi do zmanjšanega zaznavanja tveganja in večje naklonjenost k 

sprejemanju tveganih odločitev, pri čemer so turni smučarji z najdaljšim stažem 

izkazovali najvišjo stopnjo stabilnosti odločanja. Slednje in pa tudi naravo 

nekaterih alpinističnih nesreč smo pojasnili s pomočjo modela  naturalističnega 

odločanja ,  ki se opira na primerjavo situacije z že doživetimi in prepoznanimi 

podobnimi dogodki (Recognition-Primed Decision Making model - RPDM), s 

pomočjo informativnega pristopa razlage vpliva čustev na odločanje ter z 

usklajenostjo med razpoloženjem in načinom odločanja. Prepoznavanje 

čustvenih stanj in njihova regulacija bi morali postati pomemben del 

izobraževanja na področju varne turne smuke.  

Ključne besede:  turni smučarji,  premišljeno in čustveno odločanje,  tveganje, 

pozitivno razpoloženje,  zaznavanje tvega nja 
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ABSTRACT 

Inseparability of risk-taking and ski -mountaineering, sensational reporting on 

fatal consequences of bad decisions ,  and ambiguous statements by ski -

mountaineers are just a few reasons why ski -mountaineers are often labelled as 

risk-takers. The aim of this study was, first,  to investigate if ski-mountaineers 

really show higher risk -taking tendencies, compared to a matched group of 

participants involved in a low-risk sport  (volleyball) , and, secondly, to see how 

responsive they are to emotional distractors, more precisely to experimentally 

induced posit ive affect.   

In a first experiment, r isk taking in 20 ski-mountaineers and 20 volleyball  

players was assessed with the Columbia Card Task, which enabled a 

differentiation between affective and de liberative processes during risky 

decision making. The results showed increased risk -taking tendencies in ski-

mountaineers in the case of deliberative risky decision-making, with this 

difference vanishing when adding affect-charged information. Ski -mountaineers 

showed a higher reliance on their own capabilities and a more internal locus of 

control, and more controlled and stable pattern of risky decision making, while 

volleyball  players relied much more on external factors and luck.  

In a second experiment,  the stability of ski-mountaineers’ risky decision making 

was tested using ski-mountaineering vignettes varied for avalanche danger,  

before and after a positive mood induction procedure.  The results of this  

experiment showed that  positive mood resulted in decreased risk assessment and 

increased risk-taking tendency. Moreover, the most stable risky decision making 

has been found with those ski-mountaineers  who had practiced ski -

mountaineering for a long time. The latter finding and the nature of certain 

mountaineering accidents was explained with reference to the Recognition-

Primed Decision Making model  (RPDM), and the combination of the 

informational approach, and congruency between mood and decision making 

strategy. To conclude, the results of our study ind icate the topic of emotion 

awareness and emotion regulation should become an important element of 

education on safe ski -mountaineering.     

Keywords :  ski-mountaineering, affective and deliberative decision making, 

risk-taking, positive affect, risk assessm ent 
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CHAPTER ONE –  INTRODUCTION 

Henrik Tuma, the famous Slovenian mountaineer , once said: “The world of 

mountains is like a mirror that reflects misery and richness of each person” 

(in Strojin, 1999, p.  136).  What people praise or fear about the mo untains 

has many different faces. Some people see mountains as the useless world,  

while others crave for moments to escape in the authentic world of rocks, 

wilderness and soli tude. When doing the latter,  some try to satisfy the 

aesthetic desires and enjoy the beauty of intact nature, some follow the 

patriotic reasons and try to achieve the informal confirmation of respective 

nationality
1
,  while others try to explore and expand the limits of their own 

capabilities. What one seeks in the mountains can be a lo t of feelings and 

things, but many non-mountaineers presume one main reason –  mountaineers 

seek the risk.  

Many psychologists tried to dissect  the personal traits  and attitudes of 

mountaineers, and lots of philosophers tried to get to the bottom of what 

drives mountaineers to devote their life to this activity,  that can sometimes 

result also in serious injuries or even death. A small piece in the puzzle of 

understanding the mountaineers and their way of life is thus their attitude 

toward risk-taking. Many people label mountaineers as risk -takers or even 

risk-seekers and for this reason, the main aim of our research was to analyse 

the attitude of ski -mountaineers, as a sub-group of mountaineers, towards 

risk-taking.  

To address these research questions we divided the field of ski -mountaineers’ 

risk-taking attitude into two sections. Firstly,  we tried to see if ski -

mountaineers are really more will ing to take risks than sportsmen, involved in 

less-risky sports. To answer this question we performed an experiment with 

the Columbia Card Task (CCT) to compare risk -taking behaviour under 

different involvement of affective and deliberative processes between ski -

mountaineers and volleyball players, as representatives of sportsmen involved 

in less-risky sport. Secondly, we tried to examine how stable is the decision -

making process of ski -mountaineers and how posit ive mood influences their 

decisions. We designed set of vignettes and measured the response before and 

after inducing the positive stimuli .  

The thesis is divided into three chapters. The first chapter covers relevant 

background of (ski)-mountaineering, decision making and risk taking 

theories. Additionally it offers short description of what it  means to be a 

mountaineer, what influence the media has on the percept ion of 

mountaineering and which decision -making theory might be used to explain 

the way mountaineers make decisions. Second chapter is devoted to the first  

experiment and tries to take a look at  differences in risk -taking between ski -

mountaineers and volleyball players. The third chapter covers the second 

experiment and presents the effect posit ive mood has on ski -mountaineers’ 

                                                 
1
 Famous Slovenian saying states that “You are not a true Slovenian if you don’t reach the summit of  Triglav, 

the highest mountain in Slovenia (2864 m) at least once in your lifetime«. 
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risk assessment and risk -taking tendency. The last part is the summary that  

offers a quick overview of all three chapters and concludes with further 

research proposals and possible implications in the field of safe ski -

mountaineering.    

1.1  Mountaineering  and ski -mountaineering 

For centuries mountains have been known as the useless world. People tried 

to enable safe places for their l iving in the valleys,  and only a few people 

dared to enter the mystery world of the mountains.  The will  to survive was 

the main reason why hunters, shepherds and miners entered the world of 

rocks, silence and wilderness.  Later it  was the will to discover that  brought 

scientists to explore undisturbed biological diversity of the mountains. And 

finally,  it  was the will to grow and develop that made the mountains evolve 

into a field for recreation and sport . Davo Karničar, the first person who 

skied down from the summit of Mt. Everest in 2000, said : “The significance 

of the mountain has been fulfilled when a man climbed on i t,  when he flew 

from the summit with a parachute,  when he overflew it with a balloon, and 

when he left his tracks in the snowy slope”  (Karničar, Golob, Golob, & 

Kozjek, 2000, p.  120) .  

With the rising number of people entering the world of high altitudes,  

mountaineering societies started to appear.  These societies gathered people 

with passion for mountains and the perception of mountaineering slowly 

began to change. With the development of better mountaineering equipment 

and new techniques the basic motive of conquering the mountain slowly 

expanded to “higher,  faster, and harder”. Speed of th e tour,  inclination of the 

slope, technical difficulty of the ascent, and approaching the peaks in various 

weather conditions or seasons , became important elements of assessing the 

mountaineering achievement.   

Mountaineers in the Alps, the highest mountain  range in Europe, are often 

called alpinists. One of the famous sayings in mountaineering culture defines 

an alpinist as “a man who searches for troubles, and is happy if he finds and 

overcomes them” (Slovenski planinski muzej, 2011) . An alpinist
2
 uses all  of 

his physical and mental power for ascending, descending and crossing the 

slopes of mountains  (Strojin, 1999) and also complies with the social  context 

of mountaineering over a longer period of time. Latter refers to socialisation 

with other mountaineers, not just  in the mountains but also through other 

social activities, and absorbing adequate patterns of behaviour, i .e. knowing 

the mountains,  obeying the rules for a safe mountaineering, having 

appropriate atti tude towards nature ,  etc. (Beedie, 2007) .  

                                                 
2
 In Slovenia the term alpinist is attributed to a trained and experienced mountaineer; to get from a novice to an 

alpinist one has to pass several written and practical exams, and climb a number of routes in various conditions 

and seasons. Only a few people receive the title alpinist after 4 years, and the majority requires a much longer 

period to receive it. 
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Depending on the season we can divide mountaineering techniques into 

summer and winter ones. Furthermore , we can separate winter mountaineering 

into various styles and techniques, i .e. ice climbing, glacier mountaineering, 

and ski-mountaineering (Bele,  2005). Ski-mountaineering, as written by 

Arnold Lunn in the early 1900s, is “the result of  the marriage of two great 

sports,  mountaineering and skiing”  (in Volken, Schell,  & Wheeler,  2007, p.  

14). Skis are used not only to ski down the slopes, but can also ma ke the 

ascent easier and sometimes even quicker  or as Grošelj  puts it :  “If you have 

enough curiosity and the desire to know the limits of your capabilit ies, the 

skis can take you very far and very high” (2003, p. 13).  Since the ascent 

usually takes much more time and energy than the descent, ski -mountaineers 

sometimes compare ski -mountaineering with cooking –  the preparation takes a 

lot of time and effort ,  but  enjoying it only lasts a while.    

At this point it  has to be mentioned  that  not every skiing down the untracked 

slope can be considered as ski -mountaineering. Ski -mountaineering, 

sometimes named also ski -touring, freeride-skiing or backcountry-skiing
3
, 

means using the skis  for ascending and descending the mountain . In contrary, 

the ascent in off-piste skiing  and in heli-skiing  is usually done by other means 

(i.e. cable-car and helicopter, respectively)  and skis are only used for 

descending the summit or slope.   

Lots of studies have been done in the field of mountaineering, and much less 

in the field of ski-mountaineering. In the following chapters we tried to 

include as many studies with ski-mountaineers as possible, however in many 

cases we also referred to the studies that were done with mountaineers in 

general.   

1.2  Classif ication of  mountaineering  

Many questions with no clear answers have been raised on the 

mountaineering, and one of these questions is the question of classification. 

Is mountaineering a sport, perhaps a game, or even something else?  

The first impression seems that mountaineering must be a  sport . It takes 

physical and psychical strength to reach the goal ,  it  takes lots of training and 

exercise to master it ,  and the achievements can be measured (i.e. the height of 

the summit, the time of the ascent, etc .). Yet many authors argue that it  

cannot be a sport, since in the slope there are no judges, no scores, no 

medals , and sometimes not even a second chance (Strojin, 1999). As Strojin 

points out , perhaps the physical strength of a mountaineer is similar to the 

one of an athlete, but mountaineering demands much more than is expected 

from an athlete. Mountaineering “is  sport of sports, because it enlarges the 

spiri tual horizon of a person” ,  and this is something none of the competitive 

or recreational sports can do (1999, p. 25).  Davo Karničar  argued that  

sportsmen are attached to the goal and they must reach it.  In the case of ski-

                                                 
3
 There is no essential difference among these terms, and the usage of each term mainly depends on the 

location/origin of the author or the literature. 
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mountaineering this strict at tachment to reach the summit can be fatal for a 

mountaineer, who does not always have a chance for repeti tion and whose 

mistakes can be irreparable (Roš, 2000) .  

Mountaineering is very often labelled as an extreme  or high-risk sport .  

Breivik defined the latter as “any sport,  where one has to accept the 

possibility of severe injury or death as an inherent part of the activity” (1995, 

in Kajtna, Tušak, Barič, & Burnik, 2004) .  This definit ion of the extreme 

sports seems quite clear,  though it lacks some deeper explanation. BASE-

jumping and bungee-jumping both fit into this explanation, however they 

differ in various characteristics, including level of commitment , time of 

preparation, training and personal skills, etc.  Looking from a micro 

perspective ambiguit ies are found also within the same sport, since we cannot 

equate the low and the high grades of the same sport , i .e. lower grades of one 

sport usually lead to excitement and relatively harmless mistakes, however 

the higher grades of the same sport  can lead to severe danger and to mistakes 

with possible fatal consequences (Brymer, 2010) .  

In the last few years we have seen the rapid growth of p eople who consider 

mountaineering as a  leisure activity, an activity to which they can devote 

their free time and which can be performed without any additional 

obligations. Among these we can count Sunday-mountaineers,  who are usually 

townspeople who like to make Sunday hikes to the hills in the close 

surrounding of their town. We can also notice the increasing number of 

participants in the mountain adventure tourism .  However,  there is a big 

difference between a mountaineer and a mountaineering - or adventure-tourist .  

While a mountaineer depends upon his own skills , knowledge and experience, 

adventure tourists leaves the control and the organisation of the 

mountaineering trip to other people, usually to the tour  guide (Beedie & 

Hudson, 2003).  

According to Bernard Suits we can classify mountaineering as a game, since 

it  fulfils all four elements necessary to suit his definition of a  game
4
 (Suits, 

2005). The prelusory goal  in the case of mountaineering is reaching the 

summit,  and the lusory means  is the appropriate mountaineering equipment ,  

i .e. the rope, the skis, the crampon and the ice -axe. The constitutive rules  

declare that  the usage of non-appropriate equipment , i .e. helicopter, cable -car 

or a horse, is not allowed, and this can be demonstrated with the rig ht lusory 

attitude  in a case where the same summit can be reached by foot /skis or in a 

cable-car. The problem arises when different groups of people evaluate these 

lusory means and constitutive rules in a different ways, i .e. if a mountaineer 

can use the help of a Sherpa or not, which can easily make a few different 

games out of a single one  (Mark ič, 2009) .   

                                                 
4
 According to Suits »to play a game is to engage in activity directed towards bringing about a specific state of 

affairs (prelusory goals), using only means permitted by rules (lusory means), where the rules prohibit more 

efficient in favour of less efficient means (constitutive rules), and where such rules are accepted just because 

they make such activity possible (lusory attitude)” or to put it in a short version “playing a game is the voluntary 

attempt to overcome unnecessary obstacles” (Suits, 2005, pp. 54-55). 
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At this point it  is worth mentioning that Suits labels sport  as a subset of 

games. Besides being in accordance to the four elements of the term game ,  

the definit ion of a sport requires some additional details . Sport must be a 

game of a physical skill  with a wide following  and has to show a certain level 

of stability  (McFee, 2004). McFee argues on Suits’ definition of a game and a 

sport, as both terms are too complex to be defined . Though characteristics of 

mountaineering apply to both Suits’ definitions, this is stil l  not enough to 

validly classify mountaineering as a game, nor as a sport .  Even though in his 

essay “Games climbers play” Lito Tejada -Flores refers to climbing, his 

explanation of using the term game  can also be used for ski-mountaineering. 

According to him climbing is the game because “although the player’s actions 

have real and lasting consequences, the decision to start playing is just as 

gratuitous and unnecessary as the decision to start a game of chess”  (1967, in 

Beedie, 2007, p.  37) . However, there are others who claims ski-

mountaineering is something more than a game, such as Marcel Kurz. 

According to him, skiing in ski resorts might be a game, but “in the high 

mountains the skis cease to be a plaything”, as it  becomes an important tool 

that can make an ascent and/or a descent easier and quicker  (Volken et al. ,  

2007, p. 14) .  

And if we ask mountaineers how they classify their activity,  mo st probably 

each one has a definition of his or her own. Klement Jug, a famous Slovenian 

alpinist and philosopher from mid of 20
t h

 century argued that mountaineering 

is not a sport, but a philosophy of mind and free spirit (Strojin,  1999). The 

similar connotation has been given to the mountaineering by Gordon 

Stainforth, famous philosopher, climber and writer, who suggests that 

“mountaineering is a liberating experience that draws its power from the idea 

of adventure in an extraordinary setting”  (Beedie, 2007, p. 28) . Davo 

Karničar said “mountaineering is not a sport , it  is  an adventure” (Roš, 2000, 

p. 111) and this quote goes hand in hand with Grošelj’s (2003, p. 81) remark 

that  “the feeling when you are on the top of the mountain and you put your 

skis on is always something solemn. The restlessness and the joy over the 

adventure, the charm of the unknown and the expectation of the interesting 

descent intertwine into a special feeling of delight.”   

Since mountaineering consists of various disciplines and techniques, we can 

perhaps speculate that mountaineering itself is not a sport,  but some of its 

disciplines can be regarded as such. The latter goes hand in hand with the fact  

that there are competitions in almost al l disciplines of mountaineering, and 

ski-mountaineering is no exception. Nevertheless, the majority of available 

studies consider mountaineers as sportsmen who engage in high -risk sports.  

In accordance to this, mountaineering and thus ski -mountaineering is 

considered as a sport  in the following chapters .   

1.3  The philosophy of  being a mountaineer  

If the classification of the mountaineering is pretty ambiguous, answering the 

question of what i t  means to be a mountaineer seems much clearer.  
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Strojin characterized mountaineer as a person “who uses all  of his physical 

and mental strength to ascent and descent the summit, or to cross the slope” 

(1999, p. 39). To become a mountaineer you have to actively  engage in 

mountaineering, or as Jug puts it  “being a mountaineer is not something you 

learn from the books, nor from the lectures or science”  (Jug, 1997, p. 38) ,  

this is something you learn from your own experience.  

According to Beedie  (2007) a mountaineer is  a person who has appropriate 

physical characteristics and complies with the social context of being a 

mountaineer over a relatively long period of time. The physical component of 

being a mountaineer and “knowing” the mountain refers to the t ime spent in 

the mountains , when gaining experience and comprehensive knowledge on 

safe mountaineering, i.e. being able to differentiate among variety of terrains 

and weather conditions . The social context of being a mountaineer refers to 

the time spent socializing with other mountaineers, which is not limited only 

to the activities in the mountains . When complying with both aspects of being 

a mountaineer, a person absorbs adequate pattern of behaviour in accordance 

with the rules and codes of mountaineering.   

1.4  Mountaineering and media 

A growing number of mountaineers in the middle of 20
t h

 century and media 

reporting on it led to the general assumption, that “mountaineering cannot be 

risky if so many people do it” (Strojin,  1999). Mountaineers were no longer 

seen solely as suicidal people, and were soon ascribed more romantic and 

heroic attributes.  But, as Davidson pointed out , media nowadays on one side 

promotes “the heroic  true adventurer, who accepts danger and the need to act 

in spite of uncertainty and even the possibility of death” and on the other side 

emphasises the negative outcomes of mountaineering and other outdoor 

activities  whenever possible  (2008, in Wheaton, 2013, p. 44) .   

The beginning of mediatisation  of mountaineering in Slovenia dates back to  

year 1895, when first edition of Slovenian mountaineering journal Planinski  

vestnik  was published. Since then the structure, quantity and focus of articles  

regarding mountaineering changed a lot.  For a long period Planinski vestnik  

was the only paper that published mountaineering news and art icles on a 

regular monthly basis. In 1967 the national daily newspaper  Delo started to  

publish mountaineering news on a weekly basis , while other newspapers and 

magazines followed later  (Golob, 2008).  

In his master thesis Golob (2008) took a detailed look on the news and 

art icles on mountaineering published in the years 1995, 2000, and 2005 in 

Delo  and Slovenske  novice
5
.  His research showed a big decrease in the number 

of articles and news published  through the years . On the other side, even 

though the number of accidents  remained on a similar level through all these 

years, as reported by National rescue association of Slovenia (GRZS), the 

                                                 
5
 Slovenske novice is a daily newspaper/tabloid with the highest circulation among daily newspapers in Slovenia 

since 2005 (Slovenian advertising chamber, 2014).  
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number of articles reporting on accidents in the mountains increased 

significantly.   

In addit ion to the quantity of articles,  we also have to take a look at  

differences in the quality and focus of art icles on mo untaineering. Specialised 

mountaineering journals l ike Planinski  vestnik  cover a broad spectre of 

mountaineering culture and activities in Slovenia and abroad.  While authors 

in specialised mountaineering papers are usually alpinists with high levels of 

knowledge and experience, covering the mountaineering topics in more 

general papers is often assigned to journalists who lack in -depth knowledge 

about this field. These authors mainly write about popular and dramatic 

themes of success or failure, and write it  in a likeable style, which is often 

too narrow and lacks important theme related details . The minority of this 

sensation articles are stories of exceptional success or the highest 

achievements in the mountaineering field,  i .e. receiving the Piolets d’Or 

awards or being the first who managed to overcome some dangerous route.  

The majority,  in contrary,  covers accidents and negative events. As  noted by 

Golob, art icles reporting on accidents with death toll were the longest and the 

most frequently published ones, while much less has been writ ten on rescue 

services and injured mountaineers. In addition Golob pointed out that the 

search actions are hardly ever mentioned, except “if the rescue case might be 

of a big interest,  which is usually linked to a high possibility of a bad 

conclusion (fatality)”  (2008, p.  68).  

Media coverage is sometimes linked to sponsorships and obligations which 

mountaineers have toward their sponsors. As pointed out by Tomaž Jakofčič 

(2005) these obligations lead to frequent and too detailed reporting on 

important but also completely irrelevant information regarding 

mountaineering. This media pressure,  created by sponsors and media, 

increases rivalry between mountaineers and increases the need to conquest the 

planned peak or route, no matter what the circumstances are. This pressure 

can lead to bad decisions and thoughtless moves, which can easily result in an 

accident.  

On one side mass reporting on accidents and fatalities increase s the level of 

riskiness,  ascribed to one activity,  but  on the other hand i t also leads to 

higher risk-taking tendency. A reliable positive connection has been found 

between risk-glorifying media and risk-taking behaviour, risk-positive 

cognitions and risk-positive emotions (Fischer, Greitemeyer,  Kastenmueller,  

Vogrincic,  & Sauer, 2011) .    

All the findings above can be found in the term media bias ,  which refers to 

the discrepancy between the number and quality of articles  on 

accidents/fatalities and successes in mountaineering  (Ebert & Robertson, 

2013). This media bias has an enormous effect on  the perception of 

mountaineers and their risk-taking tendency. 
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1.5  Decision-making 

Despite the fact that  up to over 300 theories on decision making have been 

developed (Bar-Eli ,  Plessner,  & Raab, 2011) ,  not many of them can be 

applied to decision-making in ski-mountaineering.  

One of the first theories, the subjective expected util ity  (SEU) is based on a 

calculation of the uncertainty
6
 and the utility

7
 of each available option, and 

assumes that people behave in a rational way (Bar-Eli  et al . ,  2011). Because 

people do not always choose  the option with the highest subjective utility,  

thus do not act completely rationally,  the concept of bounded reality emerged. 

This term refers to the fact that h uman rationality and hence human decision-

making are influenced by personal characteristics and abilities  of the decision 

maker (Ranyard, 1997). This finding has been incorporated into the prospect 

theory ,  which additionally involves past  experience, the context perspective 

and perceived value of the difference between two options  (Shafir, 2003) . In 

addition, both these theories are static and deterministic, and thus less 

adequate for explanations of the decision-making processes in real life  where 

circumstances may change rapidly.    

The element of a changing environment is included in the theory of 

naturalistic decision-making (NDM). NDM is based on the decision-making 

of experienced decision-makers in an uncertain environment,  and under t ime 

pressure ,  or to put it  in a short way “NDM is the way people use their 

experience to make decisions in field settings” (Zsambok, 2014, p.  4) . There 

are five essential characteristics of NDM:  

-  Proficient decision makers  –  people who have relevant experience and 

knowledge in the field .  

-  Situation-action matching decision rules  –  these rules enable available 

options to be evaluated sequentially in the process of informal reasoning 

and pattern matching, and then rejected or accepted , based on their 

compatibility with the si tuation .  

-  Context-bound informal modell ing  –  presents usage of domain- and 

context-specific experience and knowledge.  

-  Process orientation  –  model focuses on the process of decision making, 

i.e. how relevant information is gathered and interpreted .  

-  Empirical-based prescription  –  refers to usage of prescriptions that are 

valid and congruent with decis ion makers’  ability and experience 

(Lipshitz,  Klein, Orsanau, & Salas,  2001) . 

                                                 
6
 Uncertainty – probability of the success of the option X 

7
 Utility – the value of the option X 
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To evaluate and compare various options is  time consuming process ,  and is 

thus less appropriate for situations under time pressure. In contrary to many 

other theories and models,  which apply the process of comparison as an 

important element of decision making, the Recognition -Primed Decision 

Model (RPDM) offers different explanation. RPDM follows all major 

characteristics of NDM, does not include comparison between different 

options and is able to explain decision making under time pressure . Based on 

the attributes of the current situation the decision maker tries to find a 

matching pattern of action from the past  experience  and act according to it  

(Klein, 2008).   

In the simplest case the si tuation is recognized and the appropriate reaction is 

immediately implemented (see  Figure 1,  left). In a more complex situation 

another step is added to the process; prior to implementing the reaction the 

decision maker performs conscious evaluation of the reaction and if the result 

of this mental  simulation is positive, action is implemented ( see Figure 1,  

right).  

 

 
 

Figure 1: Recognition-Primed Decision Model in a simple match (left) and in  

a more complex situation through developing a course of action (right)  

(Klein,  1993, p.  141). 

If flaws and consequences that might be unacceptable are found in the process  

of mental  simulation, the situation is assessed again,  new information is 

sought and different matching patterns are required. This circle revolves until 

adequate reaction is found (see Figure  2). 
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Figure 2: Recognition-Primed Decision Model of complex RPD strategy 

(Klein,1993, p. 141)  

The RPDM is based on thorough review of in-depth interviews with 

fireground commanders, whose work often requires immediate reaction  to the 

fast changing and often dangerous environment (Klein, 2008).  Studies, based 

on the findings from the latter research have been conducted on various 

groups, i .e. design engineers, infantry officers, and commercial  aviation 

pilots , and have shown very strong representativeness of this model in the 

real  time decision-making (Lipshitz et al . ,  2001).  

Another differentiation between various theories of decision making is 

involvement of either one single or two different systems in the process of 

decision making. Dual-process theories differentiate between intuitive and 

deliberative processes of decision making. System 1 process (or Type 1, as 

some name it) is the intuit ive one; it  is automatic, nonconscious,  experience -

based, works fast, and can produce b iased responses. System 2 (Type 2) is the 

reflective one; it  is controlled, slow, conscious and rule -based.  Dual-process 

theories have different view on the mode of action between both processes;  

according to some researchers both processes run in parallel , while other 

claim that  System 2 either confirms or rejects the response, initially produced 

by the intuitive system (Evans & Stanovich, 2013) .  
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According to Klein (2008) RPDM is a mixture of intuition and analysis.  

Intuition serves in the pattern matching  phase, and provides a fast way to 

suitable solution, while the analysis and logic play important role in the 

mental simulation and confirmation phase.  

1.5.1 Decision making and ski -mountaineering 

Decision-making is an essential element of safe and pleasurable ski-

mountaineering. In the first stage a ski-mountaineer has to check a number of 

information regarding the weather, the slope, and the group, etc., to decide if  

the circumstances are or will be safe enough to take the skiing tour or not. 

Once the ski-mountaineer reaches the mountains, the decision has to be 

evaluated repeatedly, as the circumstances sometimes  change during the tour, 

i .e. the weather or the snowpack changes, members of the group get  

tired/injured, the tour takes longer than planned, etc. As the characteristics of 

these decisions differ significantly,  decision -making process of ski -

mountaineering can actually be divided into three phases: selecting the 

appropriate route  (1), decision making at the base of a mountain  before actual 

start  of the skiing tour (2) and decision-making during the tour (3).    

In the first phase relevant information has to be gathered and decision on 

suitability of the tour has to be made. In the majority of cases this is  done in 

the safe environment without any time pr essure. Information is clear , i .e. 

avalanche danger is  moderate ,  slope inclination is 30°  and the weather 

forecast is sunny with wind, etc.  These circumstances are quite stable, as 

none of these details should change significantly before the tour. The 

decision is not final  and i t can be changed before the action . The result and 

the consequences of the decision are distant.  The level of anticipation is 

moderate, and the level of excitement is quite low.  

On the other side , when being at the base of a mountain and once again 

deciding on suitabil ity of the tour, the circumstances are a bit  different. 

Certain time pressure is evident,  and some of the information on the weather, 

snowpack stability or  avalanche level might not be so stable anymore.  The 

decision can be changed later during the action, and the result of the decision 

is not so distant anymore. The levels of anticipation and excitement are  

higher.  

If  the circumstances change during the skiing tour , the situation has  to be 

evaluated again. This decision-making is , in contrast to the first two phases ,  

usually influenced with time pressure,  quickly changing circumstances and 

often offers no possibility to change the decision  later on. The level of 

excitement is often very high . 

When deciding which decision -making theory can be applied to ski -

mountaineering, we have to take into consideration a few important elements. 

In ski-mountaineering, like in the majority of sports, decision -making is 

naturalist ic, dynamic, probabilistic, and time sensitive (Johnson, 2006), thus 
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any static and deterministic theory should fall out of the options.  RPDM on 

the other hand captures the main characteristics of decision making in ski -

mountaineering, and can be used in all  three phases , mentioned above.   

People without any knowledge or experience in ski -mountaineering usually do 

not make decisions on suitabil ity of the circumstances for a certain ski -

mountaineering trip.  This decision is usually done by more experienced ski -

mountaineers, who know which attributes have to be con sidered and know the 

way in which these attributes must be interpreted . This is  in accordance to the 

first characteristic of NDM (proficient decision maker).  

Raw data on weather, i .e. snow conditions, slope inclination, etc. are 

carefully reviewed and compared to domain-specific knowledge and 

experience. The avalanche level 3 indicates medium risk level, and to 

inexperienced ski-mountaineers this information alone is enough to decline 

taking the skiing tour. On the other hand majority of experienced ski -

mountaineers interprets this information together with other important 

elements, i .e. the slope side and the group size, and compare it with previous 

experiences in similar situations , before making final call on suitability of the 

tour. This is aligned with  another two characteristics of NDM (situation -

action matching decision rules and context -bound informal modelling).  

Final decision is usually congruent with ski -mountaineers’ ability and 

experience or as Karničar puts it  “the essence of a safe ski -mountaineering is 

the evaluation of the circumstances and a cri tical assessment of one’s 

capabilities” (1996, p. 65) .  

1.6  Risk-taking behaviour 

Risk is an important element of decision  making under uncertainty.  The 

notion of the word risk dates back to the Middle Ages, when the usage of the 

term  risk was related to the marit ime insurance (Lupton, 1999), though the 

actions of risk predicting, risk management and risk analyses have been 

noticed centuries before that  (Trimpop, 1994).  Back in the history the risk 

was perceived as a natural event and humans had no influence on its  

occurrence .  Today r isk is  “associated with notions of choice, responsibility 

and blame” (Lupton, 1999, p. 27)  and is thus much more human related  and 

controlled. According to Bernstein “ the concept of risk has allowed humanity 

to develop from a mindset of fate to  the one of choice” (1996, in Althaus,  

2005, p. 571).  

Different disciplines understand and define risk differently and there is no 

united definition, which would satisfy all perspectives  and would suit  al l 

situations. Through the eyes of mathematics the risk is a simple function of 

probability and can easily be modelled with a game theory. Economics treat it  

as a mix of challenge and security,  and the science understands it  as “an 

objective reality that can be measured, controlled and managed” (Althaus,  

2005, p. 572). Psychology started to distinguish the perception of risk 
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between lay people and experts,  and to differentiate risk att itudes,  i .e.  risk 

aversion and risk-taking propensity.   

As per Trimpop’s definition we can define risk-taking behaviour as “any 

consciously, or non-consciously controlled behaviour with a perceived 

uncertainty about its  outcome, and/or about its possible benefits or cost for 

the physical, economic or psycho -social well-being of oneself or others”, with  

the perception and acceptance of risks often  being influenced by “perceived 

voluntariness, perceived control  and perceived dreadfulness”  (1994, pp. 9-

10). The evaluation of these three dimensions differs between la y people and 

experts, thus leading to gaps between subjective and objective risk 

assessment.  The latter is additionally influenced by the cultural ,  

psychological , and affective context. 

Risk-taking in the naturalist ic environment differs from economic or 

monetary one, and can be divided into five domains: recreational, financial , 

health, social, and ethical (Schonberg, Fox, & Poldrack, 2011) . It  is domain-

specific, thus increased risk-taking in one domain does not necessarily 

correlate with risky behaviour in other domains. However a few studies 

reported weak to moderate correlations between various types of risk-taking, 

i.e. between substance use and sexual risk-taking, between drinking and 

smoking, etc. (Zuckerman, 2007). Risk-taking is additionally influenced by 

characteristics of the situation, the decision maker and the interaction 

between both (Figner & Weber,  2011) .  

Lots of studies have been done to explain and understand the motivation for 

risk-taking behaviour. The list of motives for participation i n high risk 

activities is long, i .e.  the need to be in control  (Møller, 2007) ,  sensation 

seeking, successfully mastering dangerous tasks, achieving something 

extraordinary (Trimpop, 1994), or emotion regulation and agency (Barlow, 

Woodman, & Hardy,  2013) .  Though risk is an inseparable part of risk-taking 

activity,  pursuing the risk is not the core of participation in risky activities.  

If  it  was, participants would not perform so many activities to minimize the 

risk, but would rush straight into it .    

We can distinguish between two major strategies of dealing with risk. The 

first, a normative risk aversive strategy  t ries to avoid risk in all 

circumstances, and if that is not possible, risk must be controlled and reduced 

to its  minimum. The second, a normative risk acceptance strategy ,  claims risk 

avoidance is acceptable only in the case of no reward. People should take or  

even seek the risks when reward is present, and if the odds for a positive 

outcome are good (Breivik, 2007).  A similar classification is presented by the 

regulatory focus theory .  People behave according to two different 

motivational self -regulation systems. People under promotion focus  are gain-

oriented, focus on fulfilment of their goals and strive to master the risk. On 

the other side are people under prevention focus ,  who are more loss-oriented, 

have a strong need for security,  and avoid situations with possible negative 

outcome. This regulatory focus can be regarded as a trait or as a state 

variable, depending on the circumstances  (Kirchler, Hoelzl,  & Huber,  2010) .  
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The risk-homeostasis theory  proposes that people tend to increase their 

willingness to take risks in a certain activity when speci fic safety features are 

added. According to Wilde (1998) people adapt to changes in the 

environment,  and compare their target level of risk with the perceived one. 

Safety features decrease the perception of the risk, which leads to greater 

risk-taking when people tend to approach their target ed level  of risk-taking. 

Two other theories seem related to risk-taking in the recreational domain. The 

theory of  flow  and the theory of edgework  both try to understand voluntary 

risk-taking, and in both theories personal skills and performed actions present 

important elements.  The edgework experience consists of edgework skills,  

aimed to challenge the thin boundary between harm and safety ,  and leading to 

edgework sensations  (Lockwood, 2011) ,  which enable strong transcendent 

experience of self -realization and heightened perception (Lyng, 2008). Skil ls  

and challenges are important elements of the flow theory as well.  The flow 

experience, or as Csikszentmihaly calls it  the optimal experience ,  is an 

intrinsically rewarding state of complete focus in the present moment . It is  

equilibrium of challenges and skills , when all other problems, wishes and 

needs disappear and what remains is  just the feeling of harmony within the 

self.  The goal in this case is not the core of the activity,  but only an excuse to 

make an experience possible ,  and according to this “ the mountaineer does not 

climb in order to reach the top of the mountain, but tries to reach the summit 

in order to climb” (Csikszentmihalyi  & Csikszentmihalyi , 1992, p. 33) .  

Coping with uncertainty is an important element of risk -taking behaviour.  

Lipshnitz and Strauss  proposed 5 strategies
8
 of coping with three basic forms 

of uncertainty
9
 (Lipshitz  et al . ,  2001).  Many of these strategies are an 

inherent part of risky activities, and are often hidden for an observer with low 

knowledge or  no experience in the respective field.  However, people do not 

always tend to eliminate the uncertainty.  In some occasions uncertainty can 

be “actively sought,  created, utilized, and traded against other benefits or 

costs” .  This tendency to ignore information and thus not to effectively 

eliminate the uncertainty is indicated in two strands of empirical and 

theoretical work in cognitive psychology , in bounded rationality and in the 

confirmation biases (Smithson, Bammer, & Goolabri Group, 2008, p.  308) .  

Risk-defusing behaviour is  another strateg y when dealing with the risk.  Risk-

defusing operators (RDO) are actions aimed to reduce the level of risk. RDOs 

enable a certain level of controllability over the risk and can be applied either 

before or during the risky event. Pre -event RDOs are applied before the 

event, no matter if their application will  be justifiable or not, i .e. taking the 

car insurance. Post-event RDOs are initiated only if the negative event 

actually occurs, i .e.  making a claim on the car insurance in the case of an 

accident (Kirchler et al. ,  2010). The assessment of the possibility of a certa in 

negative event to happen is  crucial element when deciding which RDO to 

apply. In a case of a small possibility,  post -event RDOs are usually applied, 

                                                 
8
 Strategies for coping with uncertainty: reducing uncertainty, assumption-based reasoning, weighting pros & 

cons, forestalling, and suppressing uncertainty. 
9
 Basic forms of uncertainty: inadequate understanding, lack of information, and conflicted alternatives. 
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whereas in more risky situations the pre-event RDOs prevail .  The concept of 

RDOs is implemented in the regulatory focus theory.  

In contrast to a single mode of analytical thinking, which was the base for the 

earlier theories of risk-taking, a number of dual -system models of risk-taking 

have been developed recently, i .e. prototype-willingness model
10

,  fuzzy-trace 

theory
11

,  behavioural decision theory
12

,  etc.  These theories present risk as a 

combination of analysis and a felling (Slovic, Finucane, Peters, & 

MacGregor, 2004) . Risk as felling refers to the experiential or affective 

system, which operates in a fast , intuit ive, and spontaneous mode. On the 

other hand, the analytic or deliberative system relies on deliberative 

processing, conscious control  and reasoning. Neural basis of both systems 

have been found in different areas of human brain. While the affective system 

is present as well  in the brain of humans as also lower animals, the 

deliberative system has been shown to exist  only in the brain of more 

developed higher animals (Figner, Mackinlay, Wilkening, & Weber,  2009) .  

The deliberative system relies on logic and reasoning , and is thus limited by 

the quality of available information, and by the limitations of the process 

itself.  On the other side affective system relies on more automated bases , i .e. 

using shortcuts or so-called heuristics.  Heuristics as one of the decision 

making strategies is  cognitively undemanding technique that  often produces 

approximately satisfying solution to the problem (Eysenck & Keane, 2010) . 

Due to its limited number of input information and output options considered, 

heuristics provide an efficient technique to make a decision in more complex 

and uncertain world, where time-pressure and other constraints to our 

reasoning are present. However , this limited amount of processed information 

can also lead to errors and consequently to poor results.  There are a number 

of heuristic traps or biases,  and while some of them can be applied to many 

contexts and situations, there are also the ones, that are related only to some 

rare circumstances.  

1.6.1  Risk-taking and ski -mountaineering 

Risk-taking is an inherent part of ski -mountaineering and this is something 

ski-mountaineers are usually aware of.  Lots of time and effort is devoted to 

minimize the human-related risks; physical and mental preparations, detailed 

review of the circumstances , and thorough check-up of the equipment are just  

some methods of minimizing the risk.   

                                                 
10

 The prototype-willingness model assumes risk-taking is a combination of a reasoned and a reactive path. 

Willingness is the product of the latter, while the intention is a product of a reasoned path (Reyna & Rivers, 

2008). 
11

 Fuzzy-trace theory proposes that human cognition relies on two different modes of action, reactivity and 

inhibition. The latter is not solely analytical process and its usage increases from childhood through adulthood 

(Reyna & Rivers, 2008).   
12

 Behavioural decision theory suggests decision making is influenced by the classical and affective processes. 

The heuristics, which are part of an affective system, contribute the most to the final decision in a complex and 

uncertain situations (Furman, Shooter, & Schumann, 2010).  
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The evaluation of the risk depends on the person that  evaluates it .  While for 

an observer, who has no knowledge or experience in ski -mountaineering, 

every skiing during the winter seems dangerous, experienced ski -

mountaineers know which elements present danger and how this danger can 

be minimized.  Jug pointed out that “in the rocks, where non -mountaineers see 

99% of the danger,  lies only the small percentage of possibility to get 

injured” and when a mountaineer masters his mind, he masters this danger as 

well (1997, p. 109).  Thorough review of the situation is thus an important 

element of assessing the danger level,  or as Grošelj puts it  “The best and the 

most efficient way to reduce the possibility to get hurt in the mountains is  

still  the sound judgement  of the circumstances” (2003, p. 72).   

Extensive physical preparation and training, detailed examination of the 

circumstances, and thorough equipment preparation are just a few of the so -

called RDOs ski-mountaineers perform to reduce uncertainty and decrease the 

risk level . For example, usage of avalanche transceivers can be considered as 

pre-event RDO, while activation of the air balloon in a case of an avalanche 

can be considered as  the post-event RDOs. 

Even though ski-mountaineers are well aware of the danger and importance of 

the risk-defusing actions, accidents do occur. The death toll of avalanches 

seizes up to 100 lives per year in European Alps. Though the number of 

deaths is known, it  is  very complicated to calculate overall mortality or injury 

rate, since the number of active ski -mountaineers and the number of hours 

spent in ski-mountaineering are unknown and also very hard to be predicted.  

McCammon reviewed 715 avalanche accidents
13

 and found out  that many of 

avalanche victims decided to take the skiing tour  even though there were 

obvious signs of avalanche danger  (2004). Based on this review he defined 

six heuristics traps, which might have influenced both,  more and less 

experienced ski-mountaineers to make a bad call and get buried by the 

avalanche: 

-  The familiarity trap  is when the past experience in a certain terrain guides 

the current behaviour in the same area . Familiarity heurist ic is usually 

quite reliable, but i t  also increases the tendency for exposure in more 

hazardous conditions.  

-  The consistency trap  refers to si tuations when ski -mountaineer overrules 

new important information to stay in line with the initi al decision.  This 

trap is usually present in cases of high commitment ,  when ski-

mountaineers have a strong desire  to achieve goal, no matter the 

circumstances.  This trap can be demonstrated with the case of Karničar’s 

skiing down from the summit of Mt. Eve rest. This goal,  to be the first 

person, who skied down from the summit of the highest mountain on the 

Earth, was so strong, that  turning back a few meters below the summit was 

                                                 
13

 Review covered reported avalanche accidents in the United States in the period 1972 – 2003. 
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never an option, as deep down inside he was “prepared to die for the 

Everest”  (Roš, 2000, p .  123).  

-  The acceptance trap  is related to the desire to be noticed and accepted by 

important others.  Results of McCammon’s study are consistent with an old 

wisdom, that males are more willing to expose themselves to a higher level 

of (avalanche) risk in the presence of another important male and /or when 

females are present in the group.  

-  The expert halo trap  is when critical decisions are made by an informal 

leader of the group, who does not always possess relevant knowledge and 

experience in this field.   

-  The social  facilitation trap  makes confident decision-makers to take more 

risks when being noticed or watched by other people.  On the other side 

people, who are not so confident in their skills , tend to risk less when 

being watched by others.  In his study McCammon noticed that  groups,  

which had met others on their skiing tour, exposed themselves to much 

riskier situations as the ones,  who met no one.  

-  The scarcity trap  results in overestimation of the goal in cases when this  

goal can easily be los t or achieved by other people. In ski-mountaineering 

this can be seen in the beginning of the season or after a winter storm, 

when everybody wants to be the first to ski  down the untracked slope of 

powder snow. 

A few authors expanded the theory of heuristic traps McCammon proposed,  

however they did not focus only on the ski-mountaineering, but on the broad 

field of outdoor activities.  In addition to heuristic traps Leemon and 

Schimelpfenig (2005, in Furman et al . ,  2010) proposed the quantification trap 

and the right answer trap within the analytic decision -making strategy, and  

another five expertise traps (unconscious -incompetent trap, 

challenge/boredom trap, popularity trap, certainty trap, and harmony trap) .  

Stremba & Bisson added four random-choice traps  to the list  of the relevant 

traps in the outdoor activities (2009).  

1.7  Emotions and decision making in risky si tuations  

It  is common knowledge that emotions or mood states
14

 influence our decision 

making and risk-taking behaviour, however it  is not so clear in which 

direction. Several approaches tried to explain or prove the valence of the 

positive moods’ influence on the decision making. Though they all explain 

the same thing, they still  point  to the opposite directions:  

                                                 
14

 Both, emotion and mood, are affective states, and are often used interchangeably, though they differ in some 

basic characteristics. Mood lasts longer than emotion, is more diffuse or »about the world in general«, with the 

cause of its occurrence often being hard to define. Emotion is always focused on something or somebody, which 

is usually also its eliciting stimuli, and does not last so long (Ekkekakis, 2012). 
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-  Informational approaches  explain the current mood as indicator of how 

safe the environment  is. Positive mood indicates that the environment is 

safe and less cautiousness is needed, thus leading to riskier behaviour. 

Negative mood, on the other side , signals there is something strange about 

the environment and more prudence is needed, hence decreasing the risk 

taking tendency. 

-  Limited capacity approaches  present mood as a rival to the deliberative 

processes in our cognitive space. Positive mood leads to impaired 

systematic processing and as tha t leads to poor judgement and potential  

risky behaviour.  The similar result can be ascribed to the negative mood.  

-  Motivational approaches  define mood as a motivational factor which 

influences people to  certain behaviour. If people are in a positive mood, 

they strive to stay in this mood and hence try to avoid taking risks, as this 

might jeopardize the good state they are in. On the contrary,  those in the 

bad mood tend to improve the state they are in, often with increased risk-

taking since opportunities with better outcome often come with higher 

risks.  

In accordance with different theories, a number of researches have been done 

to prove one or the other point of view. While some studies showed positive 

mood increases risk-taking tendency (Chou, Lee, & Ho, 2007; Trimpop, 

1994), others proved positive emotions trigger risk -aversive behaviour (Zhao, 

2006; Trimpop, 1994).  In addition to the latter , Norouzi (2011) found that  if  

people are aware of their positive mood state,  they focus on affect regulation 

and self-control , and thus change the direction of their preference; instead of 

great reward in the future they prefer smaller one sooner in order to remain in  

the good state. The importance of emotion awareness and emotion regulation 

has been confirmed also by Caruso & Shafir (2006); people decide differently 

when paying attention to their mood state and when ignoring i t.  

The stronger the affect is , the more impact it  has on the decision making. If 

the intensity is low to moderate, the affect often serves as indic ator with an 

advisory role, as presented by the affect-as-information hypothesis ,  and the 

decision maker is usually capable of controlling the influence this affect  

might have on the decision making process. However at higher levels of 

intensity this affect  can also overwhelm cognitive processing and lead to 

more irrational decision making  (Loewenstein & Lerner,  2003; Trimpop, 

1994).   

The nature of the affect influences the decision making process in two ways. 

Several studies have shown, that sad mood resul ts in more deliberative 

thinking, while posit ive mood leads to more intuitive respon ses.  Additionally 

sad mood demands more reliable arguments to be taken into account, while 

people in the positive mood show moderate response to strong and weak 

arguments. This fit  or non-fit between mood and decision making strategy 

leads to different assessment of outcome value; the value of the outcome 

increases in the case of fit ,  i .e. when deciding intuitively in a positive mood, 
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and decreases in the non-fit situation, i .e. when deliberating in a positive 

mood. In the case of fi t ,  people show stronger confidence in their decision 

and action, which creates positive hedonic values and that can lead to a less 

cautious decision making (de Vries, Holland, & Witteman, 2007) .   

1.8  Ski-mountaineering related research 

As mentioned in one of the previous chapters,  the majority of studies is 

related to the mountaineers in general  or to the participants in outdoor 

activities , while less researches has been done strict ly in the field of ski-

mountaineering. The latter studies are mainly related to the avalanche 

perception and prevention, while a lot less can be found regarding the 

personal trai ts and decision-making process of ski-mountaineers.    

Analyses of a five-year period statistics, provided by GRZS, revealed the 

majority of accidents in ski-mountaineering happened due to a slip or a fall  

(64.1%) when descending the mountain  (71.8%). The majority of accidents 

happened on low- or medium demanding terrain (41.0% and 38.5%, 

respectively) in good weather conditions (Mertelj, 2013) .  

A few studies showed that  risk-taking in ski -mountaineering does not 

completely follow the risk -homeostasis theory. Higher education on 

avalanche prevention and modern equipment, i .e. beacons and air balloons, 

are some features aimed to decrease the level of risk and should thus increase 

the level of risk-taking .  However contrary to this theory McCammon’s study 

showed that  avalanche victims with higher level of avalanche training show 

smaller propensity to take r isk (McCammon, 2000). Evidence of the study on 

avalanche air-balloons revealed similar results; better equipment did not 

result  in higher risk-taking (Wolken, Zweifel, & Tschiesner, 2014) .   

Ski-mountaineering demands high aerobic capacities and thus proves to be 

one of the most intense endurance sports  (Duc, Cassirame, & Durand, 2011) .  

Sole defined five risk factors positively associated with experiencing an 

avalanche accident: more exposed, mostly males, aged 25-30 years, motivated 

by having fun and not motivated by creating memories (Sole & Emery, 2008) .  

Another important human factor, which often leads to accidents  in ski-

mountaineering,  is poor intra-group communication (Edgerly & Baugher,  

2012).  

Ski-mountaineering is just one of the many types of winter activities on snow, 

and there are noticeable differences among participants of various activities.  

Based on the results of her study Pawelec (2013) concluded that downhill 

skiers show stronger tendency to risk -taking than ski -mountaineers. And 

while on one side ski-mountaineers show a high sensitivity to the avalanche 

danger level, on the other side off -piste skiers show higher sensitivity to the 

good snow conditions (Zweifel, Raez, & Stucki, 2006) .  
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Errors in the decision making process and skill errors were found to be the 

two main direct causes for accidents in ski -mountaineering. Fatigue, low 

technical level, snow and weather conditions were in addition characterized 

as the main contributing factors (Chamarro & Fernández -Castro, 2009). The 

research on professional avalanche near misses led to similar results; decision 

making elements, i .e. diverted attention due to the distraction, communication 

breakdowns in the team, and strict goal orientation, are the main reasons for 

the majority of accidents, repo rted by patrollers, while on the other side the 

snowpack conditions account only for the minority of avalanche near misses 

(Simenhois & Savage, 2009) .  

The study on reliability of heuristic traps confirmed that five of the six 

heuristics, identified by McCammon, are positively associated with the 

likelihood to ski  a certain slope.  The only one with no significant influence 

on decision to ski the certain slope was the acceptance trap (Furman et al . ,  

2010).  

1.9  Research questions  

As seen in this chapter, risk-taking cannot be separated from ski -

mountaineering. In addition, the number of deaths, vague definit ions and 

ambiguous statements by ski-mountaineers, influence the broad perception of 

risk level related to ski-mountaineering.  

There are facts  confirming that ski-mountaineering is safer than some other 

popular sports or activities , i .e. the fatali ty of motorcycling is higher than the 

death rate of ski -mountaineering (Zuckerman, 2007), though in general  

motorcycling is still  perceived as a safer activity than ski-mountaineering. 

And there are the avalanche victims, media bias and conflicting statements by 

ski-mountaineers, which are all driving at the same direction . For example, 

even though Karničar accentuates importance of knowing your own limits and 

being able to turn back if necessary, he also admits that turning back a few 

meters below the summit is  sometimes not an option (Roš, 2000) .   

The aim of this study was to clarify if this reputed high risk-taking tendency 

of ski-mountaineers can actually be confirmed or not. To address this 

question we tried (1) to compare risk-taking tendency between ski-

mountaineers and sportsmen, involved in low-risk sport , and (2) to evaluate 

the effect  of positive emotional state on ski -mountaineer’s risk perception 

and decision making.  
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CHAPTER 2 -  EXPERIMENT 1  

Abstract 

Ski-mountaineers are very often labelled as risk -takers. Inseparability of risk -

taking and ski-mountaineering, fatal  consequences of bad decisions, 

sensational media reporting and ambiguous statements by ski -mountaineers 

offer plenty of reasons for this notion. The goal of the present experiment 

was to verify if ski -mountaineers show higher inclination toward riskier 

decisions than spor tsmen practicing a less risky sport.  To assess this 

difference we conducted an experiment with 20 ski -mountaineers and 20 

volleyball players.  Three versions of the Columbia Card Task (CCT) were 

used to trigger decision making under different levels of affe ctive and 

deliberative processes.  Though ski -mountaineers showed higher risk taking 

tendency under deliberative processes,  this difference significantly decreased 

with adding affect-charged information. The comparison of decision making 

under affective processes revealed almost no difference between groups, 

however some other important aspects have been noticed. Risk -taking 

behaviour of ski-mountaineers proved to be much more controlled and stable , 

when compared to the volleyball players. In addition, ski -mountaineers 

showed a higher level of reliance on their own skills and importance of 

internal locus of control, while volleyball players’ risk taking relied much 

more on luck and external causes. These findings suggest that ski -

mountaineers’ risk taking behaviour is  guided by a stable and controlled 

pattern of decision making and is congruent with their level of competence in 

the respective field.  

2.1  Introduction 

In the previous chapter we have seen that risk-taking is an inherent part of 

ski-mountaineering. However this level of risk, which is ascribed to each 

activity,  often differs between experts and people with no or little knowledge 

in the respective field. There are several reasons contributing to this 

discrepancy in this risk assessment  (Sjöberg, 1999) .  One is the point  of focus; 

while experts pay more attention to the probability,  decision makers with less 

knowledge focus more on the consequences, and especially on the possible 

loss. Another factor,  contributing to this discrepancy is perceived control a nd 

familiarity with the characteristics of the risky situation . Being familiar with 

a certain risky situation means knowing the risks and also knowing the 

preventive measures , which minimize this risk, and this enables a certain 

level of control  to a person who is assessing the risk . On the other hand low 

or no understanding of the si tuation can lead to a feeling of no control , which 

can result  in the overestimation of the risk level .  

People often speculate on other people ’s personal traits based on their  

behaviour. So if a person participates in a sport or activity, which is 

presumably risky, then this person is often characterized as  risk-taker.  But 

not only in the respective domain, this label is many times extrapolated to all  
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domains of risk-taking and this person is thus acknowledged as a risk taker in 

general. However, as demonstrated and replicated in a few studies, there is a 

significant difference in risk-taking between domains at the individual level,  

with this within-participant variation being a f ew times larger than between-

participants variation (Blais & Weber,  2006). In addition, these domain-

specific risk-taking tendencies change during the life. While risk-taking in 

financial ,  ethical , recreational  and health domain declines  more or less 

smoothly with age, the risky behaviour in the social domain presents different 

pattern.  The latter slightly increases from young to middle age and then 

steeply decreases in the later life (Rolison, Hanoch, Wood, & Liu, 2014) .  

In the previous chapter we have seen why ski-mountaineering is regarded as a 

high-risk sport, why this label is not always justified and what ski-

mountaineers do to (more or less) successfully minimize the risk.  Completely 

different picture in the sense of riskiness can be found in volleyball , which is 

considered to be one of the safest sports . The mortality rate of volleyball 

playing is close to zero  (Mueller, Kucera, & Cox, 2012) , and the overall 

injury rate revolves between 0.7 and 4.1  per 1000 hours of playing, depending 

on the discipline (indoor or beach volleyball),  type of the game (competit ion 

or training), and expertise level (amateurs and professionals)  (Reeser,  

Verhagen, Briner, Askeland, & Bahr, 2006) . However, according to Reeser 

and Bahr (2003) volleyball players often suffer ankle, knee, shoulder, and low 

back injuries due to repeated spiking and blocking, and show an increased 

risk for overuse injuries, thus at  least some elements of this game should be 

considered as high-risk activities.  But even though some parts might be 

considered as risky, the volleyball itself fal ls out of Breivik’s raw definition 

of high-risk sport .  

Sensation seeking is according to Zuckerman primarily related to 

participation in high-risk sports and not at all  related to participation in low -

risk sports.  Breivik’s  comparison of the Sensation Seeking Scale (SSS) 

results for different groups  showed volleyball players scored significantly 

lower in the Thrill and Adventure Seeking scale  (TAS), Experience Seeking  

scale (ES) and the SSS Total score  when compared to expedition and elite 

mountain climbers. If we compare these SSS Total scores with the results of a  

study, performed by S.J. Kack and K. R. Ronan, volleyball players scored 

even lower than golfers, but higher than the marathon runners  (Zuckerman, 

2007). Both, golf and marathon running are in general characterized as low-

risk sports.    

2.2  Research questions and hypotheses  

Ski-mountaineering is labelled as a high-risk sport, though more thorough 

examination reveals that this perception often overestimates the actual  risk 

level mountaineers expose themselves to. The aim of the present  study is ,  

thus, to verify if this general perception of ski -mountaineers taking more risk 

than sportsmen, involved in low-risky sport , i .e. volleyball players,  can be 

proved or not.  
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To address this ambiguity we tried to answer the following research question: 

does the risk taking tendency of ski-mountaineers differ from the one of 

volleyball  players? 

In order to capture a few elements  related to the risk theory, i .e. involvement 

of deliberative and affective processes, self -evaluation of the risk-taking 

tendency, stability of the decision etc. , we tested the following hypothesis:  

H1 .1 :  Ski-mountaineers take more risks than volleyball players under 

deliberative processes of decision making.  

H1 .2 :  Ski-mountaineers take more risks than volleyball players under 

affective processes of decision making.  

H1 .3 :  Compared to other people,  ski-mountaineers evaluate themselves as 

more risk-taking than volleyball players do.  

2.3  Method  

2.3.1.  Participants 

Participants of this study were 20 ski -mountaineers (9 females, 11 males) 

with a median age of 32 years (range; 25 - 55), and 20 volleyball players (8 

females, 12 males) with median age of 33 years (range; 24 - 47). All ski-

mountaineers and volleyball p layers have been active in their sport for at 

least 2 years, and on average for 7.65 years (SD = 6; max = 37 years) and 

12.05 years (SD = 8, max = 20 years),  respectively. The majority of ski -

mountaineers and volleyball players considered themselves as com petent or 

proficient in their sport (80% and 65%, respectively). All part icipants have 

been active in their sport  at least once per month in the last  year.  

Participation in this study was on a voluntary and unpaid basis.     

Both groups showed similar characteristics in the terms of age, sex, 

education, and marital status; however some differences were noticeable in a 

few other characteristics (see Appendix  1). While all ski-mountaineers 

participate in at  least one sport  classified as high-risk, only a small  

percentage of volleyball  players (25%) declared that .  Almost al l ski -

mountaineers and only the minority of volleyball players climb (95% and 

15%, respectively) , which goes hand in hand with the fact  that  both, ski -

mountaineering and climbing, fall  under the broad spectrum of 

mountaineering activities. Mountaineers often practice not just one, but 

several mountaineering activities, mainly depending on the season and 

location. 
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Differences in the frequency of participat ion between groups can be explained 

with the nature of the sport . Ski-mountaineering is weather- and time-

dependable, and without any predictable schedule . The majority of skiing 

tours are performed before noon, thus working days often fall out of the 

game. Ski-mountaineering tours are often quite time consuming. Beside the 

ascent and descent  it  also requires the arrival to and departure from the base 

of the mountain. Weekends are thus more appropriate, however not every 

weekend has good weather and appropriate snow condition, hence sometimes 

even one skiing tour every few weeks can be considered as a regular 

participation. Volleyball is, in contrary,  much less time-consuming, less 

depending on the weather condition and with fixed schedule. Groups of 

volleyball players usually rent a playground on a weekly basis , the game lasts 

an hour or two and it can be performed any time during the day , but most 

often in the afternoon or evening, regardless the working days or weekends.   

The difference in frequency of participation between both groups might also 

be one of the reasons for difference in self -evaluation of one’s  expertise 

level.  In a one year period a volleyball player has much more opportunities to 

practice, than does a ski -mountaineer,  thus they can also progress much 

faster. Spearman’s correlation was run to determine the relationship between 

years of experience and the level of expertise. The results of all participants 

together showed positive correlation between years of practice and the level 

of expertise (r s  = 0.69, n = 40, p  < 0.01), and there was a noticeable 

difference between both groups. A  strong positive correlation between years 

of practice and expertise level has been found with ski-mountaineers  

(r s  = 0.77, n = 20, p  < 0.01),  while the results of volleyball  players showed 

only a moderate correlation (r s  = 0.55, n = 20, p  < 0.05).  The difference 

between these two correlations was however not significant  (Z = -1.213,  

p  = 0.225).   

At the beginning of the experiment participants had to solve a samp le trial 

and answer on several  factors related questions (i .e. what is the maximum 

amount of points in the present trial , etc.) to ensure full understanding of 

each factor. We obtained no data on mathematical skills  of participants,  

however in this testing phase no difference in calculation and answering on 

these mathematical  questions have been observed. In addition, analysis 

revealed both groups gave similar level of importance to the mathematical  

calculation in all  CCT versions (all  p  > 0.05).  

2.3.2.  Materials  

The Columbia Card Task (CCT) is a dynamic risk-taking task which enables  

differentiation between risk-taking under affective and deliberative decision 

making processes  (Figner et al. ,  2009). It  is designed as a computer card 

game with well -defined non-stationary probabilistic structure . Trials vary in 

three game parameters: probability of a loss, gain amount and loss amount .  

All parameters are well defined  and are displayed in each trial .  Instructions,  

buttons and questions have been displayed in Slovene language.  
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Each trial begins with a deck of 32 hidden cards, set up in four rows of eight 

cards each. Next to the deck of cards additional information is displayed:  

-  Trial number: 1 - 24 

-  Probability of loss: one or three cards (out of 32)  

-  Gain amount:  +10 or +30 points per opened card  

-  Loss amount: -250 or -750 points per  opened card  

In each trial the participant decides on the number of cards to be revealed  

with the goal of maximizing the final amount in each trial . Trial ends if  

participant decides not to reveal any more cards or if a negative card is  

encountered. In case of a negative card the final amount of the trial is 

subtracted by the loss amount. Each trial is independent and starts with zero 

points, no matter the result of a previous trial.  The CCT comes with three 

versions: Cold, Warm and Hot.  

In the cold version participants make a single, final decision on the number of 

cards to be revealed. After cl icking on the chosen number of cards to be 

revealed, a notification with confirmation of a selected number appears and 

the game immediately continues with the next trial.  In this version participant 

receives no feedback on the trial level,  as results are displayed all together at  

the end of 24 trials.  Due to this single and final  decision with no immediate 

feedback Cold CCT is assumed to trigger deliberative information processing 

(Figner et al . ,  2009).  

  

Figure 3: Screenshot of the cold CCT before deciding on the number of cards 

to be opened (left) and immediately after cho osing the number (right) ,  when 

the noti fication appears .   

In the Warm and the Hot versions of CCT participant has to make two 

decisions: how many and which cards to open. In the Hot CCT cards get 

opened immediately after being clicked. Trial ends when participant decides 

to stop opening the cards  or if  the negative one is opened. Points are 

calculated right after opening each card, which provides an immediate 

feedback to the participant. Stepwise incremental  decisions with immediate 
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feedback triggers activity in  the affective system, as it  was shown in one of  

the neuroimaging study (Figner et al . ,  2009).  

 

Figure 4: Screenshots of the hot CCT. Opening the cards (left), until 

participant decides enough cards are opened or when the negative one is 

opened (right) and the trial  ends.  

In the Warm CCT instead of being open, cards get numbered. When the 

participant decides enough cards are chosen and numbered, cards get  opened 

one after another in the same order as they were previously chosen. If the 

negative card is opened, the trial ends immediately,  no matter how many 

cards were initially chosen. Points are displayed on the screen all the time 

during the opening phase. This version enables stepwise decisions with 

delayed feedback, as points are calculated at the end of each trial  and not on 

the card level.  The level of emotional arousal in the Warm CCT is higher than 

in the Cold CCT (Huang, Wood, Berger, & Hanoch, 2013) .  

  

Figure 5: Screenshots of the warm CCT ; opening phase of the cards (left) 

until all or the negative one is opened (right).   

There are two versions of the CCT in terms of feedback characterist ics. First  

version is programmed with a  fixed feedback, where the negative cards are 

always the last ones to be opened (Figner et al. ,  2009) and the second one 

with randomized position of loss cards (Pripfl , Neumann, Kohler,  & Lamm, 

2013).  In this experiment the latter version was used.  
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2.3.3.  Procedure 

The experiment has been performed on a HP EliteBook 8560p notebook in a 

single-participant sessions in a quiet place. The purpose of the experiment 

has been briefly explained to the participants and if any more detailed 

questions were raised, giving answers was postponed to the end of the 

experiment so it would not  influence the perception and realisation of the 

tasks. In case of a few participants some additional speculations were raised 

during the tasks. Instead of receiving answers or confirmation of their 

speculations, participants were told to focus on the task itself and not on the 

meaning of i t .     

At the beginning each participant chose a number code. The same code was 

used with all three versions of the task and with the demographic 

questionnaire. The purpose of this code was to match results of each person to 

the same file, since results were collected in different files for each version 

of the task.  Additionally this number code enabled anonymity of participants  

and their results.  

Participants first  played 24 trials of the Cold version of CCT. Second session 

was 24 trials of the Warm version and the 24 trials of the Hot CCT came last. 

Each version began with instructions, followed by a sample trial and two test 

trials.  To ensure the understanding of the instructions each participant had to 

answer a few questions regarding possible outcomes of a sample trial . Two 

test  trials looked exactly like the experiment  trials and participants were once 

again reminded on the fact that  game parameters change between trials. Each 

session and thus each version of the CCT ended wi th a questionnaire on 

participants’ perception on risk-taking and on their performance on the task.  

In between each version of the CCT participants played one task of 

matchstick puzzle as a distraction.  Results of a sample trial and results of test 

trials are not included in the analysis.  

2.3.4.  Analysis  

Differences in demographic and other study relevant characteristics of ski -

mountaineers and volleyball players were evaluated by Chi-square test for 

descriptive variables and by Mann-Whitney test for numeric variables.  

Analysis of cards chosen in each version of CCT was performed using the 

linear mixed effects model  (West, Velch, & Galecki, 2007) . Participants were 

included into the model as random effects to take the within -subject variation 

into account. Result  of a previous trial  (‘PT’; First card of the trial, Last  

trial: Win, Last trial : Lost), win value (‘+WV’; +10 points, +30 points), loss 

value (‘-LV’; -250 points, -750 points),  and number of loss cards (‘NrLC’; 

one, three) have been considered as within -subject fixed factors, and ‘sport’ 

(ski-mountaineering, volleyball) as between -subject  fixed factor.  
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The main risk-taking tendency will be addressed with the number of cards 

chosen, and with other factors we will  take a look at differences in various 

risk-related concepts, i .e. loss and award sensitivity,  susceptibility to 

probability factor, and changes in decision making due to winning or losing a 

previous trial.  

Analysis was performed with SPSS 17.0 (SPSS Inc., Chicago, IL USA) and R 

3.0.2 (R Foundation for Statistical Computing, Vienna, Austria) statist ical  

software.  P-values less than 0.05 were considered statistically significant.  

2.4  Results  

A Mann-Whitney test was assessed to see if any differences exist in the self -

evaluation of certain risk preferences and attitudes between both groups. 

Volleyball  players stated higher tendency to risk -taking and showed higher 

inclination towards risky situations,  while ski-mountaineers expressed higher 

tendency to avoid risky situations in real  life ;  however none of these 

differences was significant (all p-values > 0.10). The graphical  representation 

of self-evaluated risk-taking tendency and risk-aversion (see Figure 1) 

reveals noticeable differences between both groups.  

    In real  l ife I l ike risky si tuations           In  real  l ife I avoid danger  

      
Volleyball  Ski -mounta ineer ing  Vol leyball  Ski -mounta ineer ing  

Figure 6: Box plot of the self -evaluated risk-taking tendency (left) and risk-

aversion (right),  grouped by sport  

2.4.1.  The Cold CCT 

On average ski-mountaineers chose to open more cards (M = 13.07,  

SD = 6.82) than volleyball  players (M = 12.04, SD = 6.93).  

More detailed analysis revealed a significant main effect for sport   

(F9 5 5  = 6.751, p  = 0.010), with ski-mountaineers opening on average one card 

(1.04) per trial more than volleyball  players.  Significant effects have been 
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found also for other three fixed factors. The number of negative cards is  

factor with the highest effect (5.07), while win an d loss value made much 

smaller differences (1.41 and 2.86, respectively;  see Table A2). Analysis 

revealed that part icipants  in average opened more cards in the case of the 

high value of the positive card (+30),  if  the loss value of the negative card 

was low (-250),  and in the case of low number of negative cards  (-1).  

 
+30 +10 -750 -250 one three 

Figure 7: Average number of cards chosen for both groups in interaction with 

‘WV’ (left), ‘LV’ (middle), and ‘NrLC’ (right) in the Cold CCT .   

Error bars: +/-1 SE; Levels of significance: *: p < 0.05 ,  **: p < 0,01 

 Ski-mountaineers Volleyball players  

 
Mean S.E. Mean S.E. U p 

Win value; Ns = Nv = 240   

+30 13.93 6.89 12.59 7.24 24802.5 0.008 

+10 12.22 6.65 11.48 6.58 26583.5 0.144 

Loss value; Ns = Nv = 240   

-250 14.70 6.53 13.28 6.86 24586.5 0.005 

-750 11.45 6.74 10.80 6.79 26721.0 0.171 

Number of negative cards; Ns = Nv = 240   

One  15.64 6.84 14.54 7.00 25041.5 0.013 

Three 10.51 5.77 9.53 5.88 25487.5 0.029 

Table 1: Descriptive statistics and Mann-Whitney test for the Cold CCT  

* 

** 
** 

* 
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In addition, we tested the following interactions: ‘sport’*’PT’,  

‘sport’*’+WV’, ‘sport’*’ -LV’, and ‘sport’*’NrLC’. As seen  in Figure 7 ,  

differences are noticeable; however none is significant (all p-values > 0.05). 

The mean number of card chosen is higher for ski -mountaineers, regardless of 

the factor applied, with the differences between both groups ranging between 

0.65 and 1.42 (see Table 1).   

Furthermore we compared the level of perceived thri ll ,  reported by 

participants after playing the Cold CCT. Mann-Whitney U test revealed no 

significant difference between groups. As seen in Figure 8 (right),  the median 

reported that level of perceived thrill  for ski -mountaineers is  slightly lower, 

though the range of the results is almost identical  for both groups.   

In addition Mann-Whitney U test showed no significant difference between 

both groups in the time taken to complete one trial . However, as seen in the 

Figure 8 (left),  the range of the time taken differs between the groups, and 

the median of the time taken is noticeabl y higher with ski-mountaineers, 

though the differences are not statistically significant ( p  = 0.094).  

Time [s]  Level of perceived thr i l l  [%]  

 
Volleybal l  Ski -mounta ineer ing  Vol leyball  Ski -mounta ineer ing  

Figure 8: Box plot  of the t ime distribution (lef t) and reported level  of  

perceived thrill distribution (right) for both groups in the Cold CCT . 

A Mann-Whitney test  was conducted to compare ascribed importance of luck 

and skills on performance in similar tasks (see Table A4). We found moderate 

influence being ascribed to both, however no significant difference in 

perceived importance of luck or skills has been found between ski -

mountaineers and volleyball players. Both groups gave higher importance to 

luck than skills , with volleyball players stating higher importance than ski -

mountaineers to both evaluations.  
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Though they both consider themselves more unlucky than lucky when 

participating in similar games, ski -mountaineers reported significantly lower 

level of bad luck than volleyball  players ( U = 122.0,  p  = 0.03). Both groups 

felt the game was not manipulated in terms of the rigged feedback, with 

volleyball stating higher possibility  for this than ski-mountaineers  

(p  > 0.05; see  Table A4).   

The more volleyball players considered luck to be important, the safer 

decisions they made according to their self-evaluation (rs  = -0.450, n = 20,  

p  = 0.047) and almost the same association has been found with ski -

mountaineers ( rs  = -0.457, n = 20, p  = 0.043; see Table A5).  The difference 

between these two correlations is not significant (Z = 0.026,  p  = 0.980).  

Positive moderate association has been found between importance of skil ls 

and perceived level of risk-taking in this game with ski -mountaineers  

(r s  = 0.470, n = 20, p  < 0.05), while the same association proved to be very 

weak and non-significant  in the case of volleyball players,  however these 

correlations did not differ significantly (Z = 1.195, p = 0.23) .  With ski-

mountaineers we also found positive strong association between the level of 

risk-taking and average number of cards chosen ( r s  = 0.704, n = 20, p  < 0.05). 

The same association proved to be very weak and significantly lower  

(Z = 2.167, p = 0.03)  in the case of volleyball players ( see  Table A5).  

When compared to the others, the majority of participants in both groups 

reported below average results, with ski -mountaineers underestimating their 

efficacy much more than volleyball  players (U = 143.0,  p  = 0.122; see  

Table A4).   

If  participants have had another chance to play the game , they would have 

opened slightly less cards and would expect to improve their result due to 

that . Though the difference in  the indicated number of opened cards is not 

big,  nor significant between groups (Z = 193.0,  p = 0.849),  volleyball players 

expected to improve their results much more than ski -mountaineers  

(U = 114.0, p  = 0.020; see Table A4).   

No significant difference between groups has been found in the average level 

of focus being attributed to the possibility of loss, nor in the average level of 

focus on the loss amount  (all p > 0.05). More noticeable is the difference in 

the importance of the award, since volleyball players placed quite higher 

focus on the gain amount than ski -mountaineers (U = 143.0, p  = 0.123; see 

Table A8).  

The application of Friedman's test shows that there are s ome statist ically 

significant differences between the level of attention given to the loss 

probability,  gain amount and loss amount in the case of ski -mountaineers 

(
2

(2 )  = 7.507, p  = 0.023), but not for the volleyball players (
2

(2 )  = 1.284,  

p  = 0.526). The results of running Wilcoxon’s test for ski-mountaineers show 

significant difference between the level of attention being attributed to the 



 

32 

 

number of loss cards and the gain amount (p  = 0.001), with the other two 

comparisons being non-significant (both p  > 0.05; see Table A8).   

2.4.2.  The Warm CCT 

The average number of opened cards decreased when compared to the results 

of the Cold version for both groups  (both p  < 0.05), with ski-mountaineers 

again opening on average more cards (M = 9.51, SD = 5.46) than volleyball  

players (M = 8.90, SD = 5.36).  The difference in the decrease between groups 

is not significant (F = 182.08, p  = 0.395; see Table A3).  

Similar to the result of the Cold CCT the significant main effect of sport has 

been found also in the Warm version (F 9 5 3  = 4.743, p  = 0.030). Significant 

effects have been found also for all other fixed factor s (see  

Table A2).  The valence remained the same with all fixed factors, though all  

effect sizes decreased. Trial s with higher win value (+30), lower loss value  

(-250) and low number of loss cards (one) still  lead to higher number of cards 

chosen. 

The decrease in the effect sizes of above mentioned three factors can partially 

be explained with another factor being applied in this version. In the Warm 

CCT we addit ionally tested the effect of the previous trials’ result (factor 

‘PT’). A significant main effect for this factor  has been found (F9 5 3  = 25.365,  

p  < 0.001; see Table A2). Negative outcome of the trial led to higher number 

of cards being opened when compared to the first trial and when compared to 

the number of cards being opened after winning last trial  (both p  < 0.05; see 

Table A2).  

Identically with the results  of the Cold version, we found no significant 

difference in any of the interactions between factors (‘sport’*’PT’,  

‘sport’*’+WV’, ‘sport’*’ -LV’, and ‘sport’*’NrLC’).  

As we can see from the Figure 9  and Table 2 ,  differences decreased between 

both groups and between different values of each fixed factor . Likewise in the 

Cold CCT, number of the loss cards remains factor with the strongest effect  

for ski-mountaineers and volleyball players , and the effect of win value is 

still  the smallest.  

When taking a look at the fourth picture in the Figure 9 ,  we can notice that  

volleyball  players started the Warm version much more optimistic and chose 

more cards in the first trial than ski -mountaineers. Winning the trial led to 

smaller number of cards chosen in both groups. While ski -mountaineers 

remained quite close to their initial choice, volleyball players pulled back a 

bit and opened fewer cards than in the first trial . Losing the trial led both 

groups to increased risk -taking, though ski-mountaineers amplified their 

decision much more than volleyball players (for detailed numbers see  

Table 2).  
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+30 +10 -750  -250  one  three  f irs t  win  los t  

Figure 9: Averaged number of cards chosen for both groups in interaction 

with ‘WV’ (1), ‘LV’ (2), and ‘NrLC’ (3), and ‘PT’(4)  in the Warm CCT. Error 

bars: +/-1 SE; Levels of significance: *:  p < 0.05, **: p < 0.01 

 Ski-mountaineers Volleyball players  

 Mean S.E. Mean S.E. U p 

Win value; Ns = Nv = 240   

+30 10.06 5.68 9.16 5.31 26535.5 0.135 

+10 8.97 5.18 8.63 5.41 27318.5 0.329 

Loss value; Ns = Nv = 240   

-250 10.71 5.62 10.26 5.21 28105.0 0.647 

-750 8.32 5.03 7.53 5.17 25829.0 0.050 

Number of negative cards; Ns = Nv = 240   

One  11.61 5.78 11.03 5.79 27354.5 0.341 

Three 7.42 4.19 6.77 3.89 26410.0 0.114 

Result of the previous trial   

First card
a 8.70 4.37 9.50 4.76 185.0 0.683 

Last trial: Win
b
 8.60 5.13 8.06 5.23 37613.5 0.188 

Last trial: Lost
c
 11.14 5.75 10.11 5.41 14132.5 0.134 

Table 2: Descriptive statistics and Mann-Whitney test for the Warm CCT; 

 
a
: N s  = 20, Nv  = 20; 

b
: N s  = 172, N v  = 181; 

c
: N s  = 288, N v  = 279 

* 
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The Mann-Whitney U test was performed to analyse the difference in the time 

taken to complete one trial, and the difference in the level of perceived thril l  

between both groups. Likewise in the Cold version, the difference in the time 

is not significant, with the distributions of the time taken in this case being 

much more alike between groups, and with the smaller difference between the 

median times of both groups (sees  Figure 10).  

Time [s]  Level of perceived thr i l l  [%]  

 
Volleyball  Ski -mounta ineer ing  Vol leyball  Ski -mounta ineer ing  

Figure 10: Box plot of the time distribution (left) and reported level of 

perceived thrill distribution (right) for both groups in the Warm CCT . 

On the other hand the result of the Mann-Whitney U test indicates there is 

difference in the level  of reported thrill  between groups (p  = 0.055). As seen 

in the  Figure 10 ,  both, the median reported level of perceived thril l  and the 

range of the results, are noticeably higher with ski -mountaineers.  

No significant difference in ascribed importance of luck or skills has been 

found between ski-mountaineers and volleyball players ( both p  > 0.05; see  

Table A4).  

Resemblance to the Cold CCT has been found also in the sense of having luck 

in this kind of games and in the perception of fixed feedback. The level of 

perceived bad luck is significantly higher with volleyball players  

(U = 117.0, p  = 0.024), who in contrary also reported smaller possibility of 

game being manipulated (U = 171.0, p  = 0.432; see Table A4).   

Another interesting association has been found between the importance of 

luck and the feeling of having luck in games of this kind. The more luck is 

important, the more unlucky volleyball  players consider themselves to be  

(r s  = -0.469, n = 20, p  = 0.037). The same association with ski -mountaineers 

proved to be very weak and non-significant (p  = 0.420), however we found 

negative moderate association between average number of cards chosen and 

perceived level of having luck in this kind of games ( r s  = -0.588, n = 20,  
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p = 0.006; see Table A6). None of these correlations differed significantly 

between groups (all  p > 0.05).  

In contrary to this feeling of bad luck, positive strong correlation has been 

found between importance of luck and taking risks in this game (r s  = 0.770,  

n = 20, p  < 0.001) and between importance of luck and average number of 

cards chosen (r s  = 0.753, n = 20, p  < 0.001) in the case of volleyball players , 

who also showed negative moderate association between importance of skills  

and average number of cards chosen (r s  = -0.459, n = 20, p  < 0.001). Ski-

mountaineers on the other side showed moderate posit ive association between 

importance of skills  and taking riskier decisions in this game ( r s  = 0.552,  

n = 20, p  = 0.012), while all the other associations proved to be non -

significant (all p  > 0.05; see Table A6).  Differences between both groups in 

all these four correlations proved to be significant (all  p < 0.05).  

Ski-mountaineers once again underestimated their efficacy more than 

volleyball players , and would expect to improve their result less than 

volleyball players if the game could be played again, even though the 

difference in the number of opened cards is very small ;  none of these 

differences is significant  (all p  > 0.05).  More details can be found in  

Table A4).  

The average amount of focus,  being placed to the award (gain amount) is  

significantly higher with volleyball players ( U = 51.0, p  < 0.001),  while the 

differences in the focus on the number of loss cards and on the loss amount  

are smaller and non-significant between groups (both p  > 0.05; see  

Table A8).  

Similar to the results of the Cold CCT the result s of Friedman’s test  indicate 

difference in the level of attention being attribute d to each of the factors in 

the case of ski -mountaineers (
2

(2 )  = 14.056, p  = 0.001), but  once again not in 

the case of volleyball players  (
2

(2 )  = 0.308, p  = 0.857). The Wilcoxon’s test 

for ski-mountaineers shows a significant difference between the importance 

of the number of loss cards and the gain amount ( p  = 0.011)
 
and also between 

the level of attention being attributed to the number of loss cards and the 

value of negative card (p  = 0.019; see Table A9).   

2.4.3.  The Hot CCT 

In contrast to the Warm and the Cold CCT, in the Hot version volleyball  

players on average opened more cards (M = 8.09, SD = 5.76) than ski -

mountaineers (M = 7 .81, SD = 5.82), however the effect of sport proved to be 

non-significant (p  = 0.464).  

When compared to the Cold and Warm CCT both groups decreased  the 

number of opened cards. In both cases ski -mountaineers showed higher 

decrease than volleyball players (F = 31.46,  p  = 0.045 and F = 293.81,  

p  = 0.014; Table A3). 
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+30 +10 -750  -250  one  three  f irs t  win  los t  

Figure 11: Averaged number of cards chosen for both groups in interaction 

with ‘WV’ (1), ‘LV’ (2), and ‘NrLC’ (3),  and ‘PT’(4) in the Hot CCT. Error 

bars: +/-1 SE; Levels of significance: *:  p < 0.05, **: p < 0.01 

 
Ski-mountaineers Volleyball players  

 Mean S.E. Mean S.E. U p 

Win value; Ns = Nv = 240   

+30 7.88 5.80 8.21 5.86 27647.5 0.447 

+10 7.75 5.85 7.97 5.68 27918.0 0.561 

Loss value; Ns = Nv = 240   

-250 8.39 5.85 8.91 6.45 28003.0 0.599 

-750 7.24 5.74 7.27 4.87 27438.5 0.369 

Number of negative cards; Ns = Nv = 240   

One  10.04 6.66 10.39 6.30 27494.5 0.390 

Three 5.59 3.68 5.80 4.05 28509.0 0.848 

Result of the previous trial   

First card
a 7.35 6.67 7.95 5.87 185.5 0.693 

Last trial: Win
b 7.10 5.66 7.23 4.89 24276.0 0.326 

Last trial: Lost
c 8.58 5.83 8.90 6.38 26871.5 0.794 

Table 3: Descriptive statistics and Mann-Whitney test for the Hot CCT;  

a: Ns = 20, Nv = 20; b: Ns = 229, Nv = 238; c: Ns = 231, Nv = 222   
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Significant main effects have been  confirmed for factors ‘PT’, ‘LW’, and 

‘NrLC’, while the factor ‘WV’ proved to be non -significant (see Table A2:  

Results of linear mixed effects models for all three versions of CCT ) .  Once 

again the number of negat ive cards, thus the possibility to lose, has the 

highest effect size for both groups. The valence remained the same with all  

fixed factors, though all effect sizes decreased. Another distinction with this 

version is the fact  that volleyball players opened more cards than ski-

mountaineers, regardless which fixed factor we take into account.  

Similar to the Cold and Warm CCT no significant effect has been found for 

any of the interactions applied also in the Hot CCT.  

Analogous to the Warm version ski mountain eers opened almost the same 

number of cards in the first trial and when winning the previous one, while 

volleyball  players once again showed more optimism in the first  trial  than 

after winning one. However, losing last  trial increased risk-taking tendency 

of both groups, leading them to open more cards ( see  Table 3).  

Similar to the Cold version no significant difference has been found neither 

in the time taken to complete one trial,  nor in the level of reported thr ill .  

However some differences between both groups are noticeable (see  

Figure 12).  

In addition, positive moderate association has been found between the level 

of perceived thri ll  and risk-taking tendency of the decision making in the case 

of mountaineers; the more thril l  they perceived, the riskier decisions they 

took, according to their self -evaluation report  (r s  = 0.591, n = 20, p = 0.006).  

The same association for volleyball players proved to be smaller and non -

significant (r s  = 0.375, n = 20, p = 0.103), with the difference between these 

two correlations being non-significant (Z = -0.831, p = 0.406).  

Time [s]  Level of perceived thr i l l  [%]  

     
Volleyball  Ski -mounta ineer ing  Vol leyball  Ski -mounta ineer ing  

Figure 12: Box plot of the time distribution (left) and reported level of 

perceived thrill distribution (right) for both groups in the Hot CCT.  
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Luck is more important than skil ls in this kind of games for both groups  (see 

Table A4), with ski -mountaineers attributing more importance to the luck than 

volleyball  players  and vice versa in the case of skills (all  p  > 0.05).   

Participants of both groups consider themselves as pretty unlucky with this 

kind of game, however ski-mountaineers  once again reported higher level of 

luck than volleyball  players (U = 101.0, p  = 0.007). Similar to the Cold 

version and in contrary to the Warm one, ski -mountaineers reported smaller 

possibility of the Hot CCT being manipulated (U = 111.5,  p  = 0.017; see 

Table A4).  

Moderate positive association has been found between importance of luck and 

risk-taking with volleyball players (r s  = 0.550, n = 20, p  = 0.012), while the 

same association with ski-mountaineers proved to be weak and non -

significant (r s  = 0.034, n = 20, p  = 0.887), though this difference is not 

significant (Z = 1.407, p  = 0.088). In  contrary to this finding we found 

positive strong association between the importance of skil ls and average 

number of cards chosen with ski -mountaineers (r s  = 0.686, n = 20, p  = 0.001),  

while in this case the same association proved to be very weak and non -

significant with volleyball  p layers (see Table A7). Difference between both 

groups proved to be significant with this association (Z = 2.427, p = 0.015).  

Ski-mountaineers once again underestimated their efficacy more than 

volleyball players , though the difference is not significant  

(p  = 0.386).  However, in another game ski-mountaineers would choose similar 

number of cards without any expectation to make drastic improvement in the 

result , while volleyball  players would decrease the number of cards opened 

and expect to improve their result (all  p  > 0.05; see Table A4).  

In accordance to the Warm CCT, once again significant difference  between 

groups has been found in the level of attention being placed to the gain 

amount (U = 103.0,  p  = 0.009), while no significant  differences between 

groups have been found in the case of the number of loss cards or the loss 

amount (see Table A8).  

Similar to the results of the previous versions of CCT the results of 

Friedman’s test show some  statistically significant difference being placed to 

various factors in the case of ski -mountaineers (
2

(2 )  = 6.169, p  = 0.046), but 

not in the case of volleyball players (
2

(2 )  = 0.667, p  = 0.717).  The results of 

Wilcoxon’s test for ski -mountaineers once again reveal ed significant 

difference between the amount of level being attributed to the number of lo ss 

cards and the value of the gain card (p  = 0.023) and the other two 

comparisons once again proved to be non -significant (see Table A9).  
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2.4.4.  Differences and s imilarit ies  between CCT versions  

In the previous paragraphs we took a detailed look at differences between 

groups within each of the CCT version. However, we can also find some 

differences between CCT versions.   

Due to the significant interaction between task types and sport in the initial 

LMM model we additionall y performed more detailed stratified analysis,  

LMM by tasks. We found significant interaction for TaskType *Sport (F2 8 7 4  = 

61.238, p  < 0.001).  Both, ski-mountaineers and volleyball  players opened 

more cards and thus took higher risks in the Warm and Cold CC T when 

compared to the average number of cards opened by ski -mountaineers in the 

Hot version (both p < 0.001).  

As mentioned before, we compared the decreases between all three CCT 

versions between both groups and found significant difference between 

groups in the decrease from Warm to Hot (p  = 0.045) and from Cold to Hot 

CCT (p  = 0.014); in both cases ski -mountaineers showed higher decrease than 

volleyball players. The difference in decrease from Cold to Warm proved to 

be insignificant (p  = 0.395; see Table A3). 

A significant difference between the average number of cards chosen in 

different CCT versions has been found with ski -mountaineers (
2

(2 )  = 25.000, 

p  < 0.001) and volleyball players (
2

(2 )  = 14.800, p  = 0.001). Follow-up 

analysis revealed significant difference between all three CCT versions in the 

case of ski-mountaineers (all  p < 0.05).  In the case of volleyball players we 

found significant decrease from Cold to Warm and from Cold to Hot CCT 

risk-taking (both p  < 0.01),   while  the decrease from Warm to Hot CCT 

proved to be non- significant (p  = 0.102).  

         

Figure 13: Comparison of average number of ca rds chosen between both 

groups, grouped by CCT version (left) and comparison of average number of  

cards chosen between all three versions of CCT, grouped by sport (right) .  

Error bars: +/-1 SE; Levels of significance: *:  p < 0.05, **: p < 0.01 ,  

***: p < 0.001 
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As we can see from Figures 13 - 15 ,  average numbers of cards chosen are the 

highest in the Cold version and the lowest in the Hot, regardless of the group 

or value of the fixed factor.  

Mann-Whitney test  revealed volleyball players had on average higher 

difference in the average number of cards chosen between all three versions 

of CCT (Cold vs. Warm, Cold vs. Hot, and Warm vs. Hot), however none of 

these differences was statistically significant (all p  > 0.05).   

 
Figure 14: Graphical representation of  average number of  cards chosen in 

relation to different values of fixed factors for all three task types for ski-

mountaineers . Error bars: +/-1 SE; Levels of significance: *: p < 0.05,  

**: p < 0.01, ***: p < 0.001  

 
Figure 15: Graphical representation of  average number of  cards chosen in 

relation to different values of fixed factors for all three task types for 

volleyball players. Error bars: +/-1 SE; Levels of signif icance: *: p < 0.05,  

**: p < 0.01, ***: p < 0.001 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

30 10 -250 -750 1 3 First trial Won  Lost 

Win Value Loss Value Nr. of loss cards Result of previous trial 

Cold CCT Warm CCT Hot CCT 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

30 10 -250 -750 1 3 First trial Won  Lost 

Win Value Loss Value Nr. of loss cards Result of previous trial 

Cold CCT Warm CCT Hot CCT 

** 

** 

* 

** 

** 

** 

* 

** 

* 

** 

* 

** 

* 

*** 

*** 

*** ** 

*** 

*** ** 

*** 

*** 

*** 

* *** ** 

*** 

** 

*** 



 

41 

 

A Spearman’s rho coefficient was computed to assess the relationships 

between average numbers of cards chosen between different task types  (see 

Table 4).  

Strong positive correlation has been found between all three versions of CCT 

for ski-mountaineers (range; 0.684 –  0.779, all p  < 0.001).  In the case of 

volleyball  players we found moderate positive association between results of 

the Warm and Hot condition (r s  = 0.561, n = 20, p  = 0.010),  while the other 

two correlations proved to be smaller and non -significant (see Table 4) .  No 

difference between these three correlations was found to be significant  

(al l p  > 0.05).  

N = 20 Cold Warm Hot 

 

Coef p Coef p Coef p 

Cold 

 

0.411
a
 0.072 0.438

a 
0.053 

Warm 0.779
b 

<0.001 

 

0.561
a 

0.010 

Hot 0.758
b 

<0.001
 

0.684
b 

<0.001
 

 Table 4: Spearman’s rho coefficients  of correlation between average numbers 

of cards chosen in all three versions of  CCT, grouped by sport ; 
a
volleyball  

players, 
b
ski-mountaineers;  

Moderate to strong association has been found between average number of 

cards chosen and perceived level of risk-taking in all three versions of CCT 

with ski-mountaineers (range; 0.539 –  0.704, al l p  < 0.05). In the case of 

volleyball players moderate positive assoc iation has been found only with the 

results of the Warm CCT (rs  = 0.743, n = 20, p < 0.001), with all  the other 

coefficients being smaller and non-significant (see Table  A10). The difference 

between groups in correlation between average number of cards chosen in the 

Cold CCT and perceived level of risk taking proved to be significant  

(Z = -2.167, p = 0.030), while correlations regarding the Warm and Hot CCT 

did not differ significantly (both p > 0.05).   

In addition, in the case of ski -mountaineers moderate positive association has 

been found between self -evaluated risk-propensity and results of Warm CCT 

(r s  = 0.543, n = 20, p  = 0.014),  with correlation for Hot and Cold CCT being 

weaker and non-significant.  All  correlation coefficients for volleyball players 

proved to be very small  and non-significant . None of these correlations 

differed significantly between groups (all p  > 0.05; see Table A10.).  

When combining risk-taking in CCT with tendency to risk-taking in real life,  

moderate association has been found only for ski -mountaineers’ Hot CCT 

results (r s  = 0.525, n = 20, p  = 0.017). Correlations for volleyball players all  

proved to be smaller and non-significant .  None of these correlations differed 

significantly between groups (all p > 0.05; see Table A10).  

Application of Friedman's test shows that  there are some statistically 

significant changes in the level of perceived thrill  between three CCT 

versions for volleyball players (
2

(2)  =  8.187,  p = 0.017)  and  for ski-
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mountaineers (
2

(2) = 11.870,  p = 0.003).  The results of Wilcoxon’s test show 

that  there is a statist ically significant increase in the perceived level of thrill  

from Cold to Warm CCT and from Cold to Hot CCT for ski -mountaineers and 

volleyball players (all p  < 0.05), while no statistically significant change has 

been found between the Warm and Hot CCT (both p  > 0.10).   

Friedman test revealed no significant difference in  amount of focus being 

placed to the loss amount, to the gain amount and to the number of loss cards 

between all three versions of CCT for both groups (all p  > 0.05).   

 

2.5  Discussion 

The two primary objectives of this experiment were, firstly,  to compare risk-

taking tendency under deliberative and affective processes of decision making 

between ski-mountaineers and participants of low-risk sport ,  more precisely 

volleyball players , and secondly, to compare different risk related concepts, 

i .e. self-evaluation of one’s risk-taking propensity,  loss sensitivity, award 

sensitivity,  etc. ,  between both groups.   

Comparison of groups, both involving 20 active participants,  revealed 

differences in risk-taking propensity under deliberative processes of decision 

making, with these differences decreasing when affective processes are 

present (see Figure 13). This trend in decreasing the risk -taking tendency when 

affective processes are present is  in line with the findings of Pripfl  et al .  

(2013) and Huang et al  (2013). More detailed similarities  and differences 

between groups are discussed in the following paragraphs. 

Risk-taking tendency 

The study revealed ski -mountaineers show higher risk-taking tendency than 

volleyball  players under deliberative processes of decision making  (Cold 

CCT), but not in the case of decision making under affective processes  (Hot 

CCT). Ski-mountaineers decided to take greater risks than volleyball players 

also in the case of an affect -charged risky decision making with delayed 

feedback (Warm CCT). 

The question is which of these risk-taking variations, namely hot, warm or 

cold, is the most frequent in our life and based on which can we speculate if 

someone is a risk taker or not? When making the most important decisions in 

our life or when these decisions have potential harmful or dangerous 

consequences, a certain level of affect is always present. The intensity of this 

affect depends not only on the importance of the decision, but also on the 

time interval between the decision and its consequence, on the nature of 

expected emotions and on the nature of immediate emotions (Loewenstein & 

Lerner, 2003).   

The Cold CCT has been shown to provoke deliberative reasoning, which is 

based on mathematical calculations (Figner et al. ,  2009), however in real life 
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people usually do not behave in completely rational way. As indicated by the 

results of our study, the increased presence of affect  was enough for the 

significant decrease in the risk-taking, however ski-mountaineers s till  show 

higher risk-taking tendency than volleyball players when emotional arousal is 

present and the feedback is delayed (Warm CCT).  But with even more 

intensified affect and immediate feedback (Hot CCT) the picture changed, as 

volleyball players opened more cards on average than ski-mountaineers, who 

once again significantly decreased their risk-taking tendency.  

The reason for this decrease with ski -mountaineers might be explained with  

higher susceptibili ty to the “chickening out”  phenomenon. The immediate 

emotions, which are experienced at the time of the decision, are often 

influenced by anticipatory emotions
15

,  i .e. fear and excitement . These 

anticipatory emotions intensify with approaching the point when the result 

and the consequences of the decisio n are revealed. With strong affect and 

imminent result of the decision the fear might trigger the flight response and 

force the decision maker to stop taking risk (Loewenstein & Lerner, 2003) . 

Nevertheless, in our study ski-mountaineers did indicate higher  tendency to 

avoid than to approach risky situations  in real life .  

The level of perceived thrill  is  the only measurement of the affect size in our 

study and we found no significant change in the level of perceived thrill  

between the Warm and the Hot CCT for both groups. Taking into account this 

insignificant change in the level of perceived thrill  and the significant 

decrease in the average number of cards chose n, we might speculate  that ski-

mountaineers show higher susceptibility to the inter-temporal factor in the 

risky decision making than volleyball  players. Nevertheless, this inter -

temporal factor is  actually very important in the decision making in ski -

mountaineering. Basic decision on the suitability of a certain skiing tour is 

usually made in the safe environment, i .e. home, where can certain elements 

have much smaller dreadfulness effect  than in the real situation. Yet,  ski-

mountaineers often decide to take the tour and then cancel it  right before the 

event or even when already being at  the base of t he mountain .  

The CCT enables differentiation between decision  making under different 

magnitude of affect -charged information . However, it  is unclear if the change 

in the risk taking tendency between the Warm and the Hot version is actually 

the result of prevailing affective processes or it  is  the consequence of 

changing the inter-temporal factor.  Neuroimaging study comparing decision 

making in the Warm and Hot CCT could serve as a starting point for further 

investigations on the importance of the inter -temporal factor in decision 

making under risky situations.  

 

 

 

                                                 
15

 Anticipatory emotions are real emotions, experienced at the time of the decision making which “stem from 

thinking about the future consequences of the decision at hand” and differ from anticipated emotions, which 

refer to expectations how a person will feel when the consequences of the decision will be revealed 

(Loewenstein & Lerner, 2003, p. 630). 
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Risk-taking characterist ics  

Though no significant differences between groups have been found in the 

loss, award- and risk-sensit ivity,  differences have been found in the perceived 

importance of the gain amount and in the stability of the focus . 

The possibili ty to lose received the highest level of  attention by both groups 

in all  three versions.  And while ski -mountaineers focused on the loss amount 

more than on the gains in all three versions, volleyb all players did vice versa  

in the case of warm and hot decision making.  According to the regulatory 

focus theory  people,  who are more loss -oriented, strive for security and tend 

to avoid risks, while on the other hand those more gain -oriented strive to 

fulfil their goals and master the risk  (Kirchler  et al. ,  2010).  If we interpret  

results of our study according to this theory, ski -mountaineers show lower 

risk-taking tendency as do volleyball players, which is similar to their own 

self-evaluation. But on the other side, we must not ignore the fact  that ski-

mountaineer’s behaviour in the mountains indicates the desire to master and 

not to avoid the risk, which is in contradiction with the latter classification. 

This contradiction goes hand in hand with the finding that  the regulatory 

focus can also be context-driven.  After all,  it  has been shown that risk taking 

differs between domains, with perceived benefit and perceived level of 

control being two important factors contributing to the risk taking behaviour.    

The feeling of control  proved to be differential factor between both groups in 

our study. Under affective processes of decision making volleyball players 

indicated positive and much stronger association between risk-taking and 

importance of luck, when compared to ski-mountaineers, who in contrary 

placed much higher significance to their own abilities . Possible explanation 

of this result might be that ski-mountaineers possess stronger internal locus 

of control, while volleyball players attribute more to an  external cause, i .e.  

luck. Nevertheless, locus of control is  one of the key push factors that 

influence mountaineering participation (Pomfret , 2006) and is in addition 

regarded as a personal trait,  even though several studies showed it can alter 

according to the context (Matthews, Deary, & Whiteman, 2009) .    

According to the results of our study ski -mountaineers additionally showed 

higher level of self -efficacy
16

 than volleyball  players . When combining these 

results with hardly noticeable difference between  groups in the risk-taking 

tendency under affective processes, we can speculate that ski -mountaineers 

took risks in a much more controlled way and are thus less irrational  when 

taking risks than volleyball players.  This  ‘controlled’ risk-taking is congruent 

with risk-taking in ski -mountaineering; ski-mountaineers are usually well 

aware of the possible danger, however if they feel they possess the 

appropriate level of expertise and knowledge, they usually decide to go into 

action.  

The outcome expectations o ffered another differentiation between groups. 

Ski-mountaineers began games in much more cautious manner than did 

                                                 
16

 Bandura’s theory of self-efficacy is part of Social cognitive theory. The term self-efficacy refers to people’s 

judgements of what they can accomplish with their own skills and abilities (1977, in Feltz & Lirgg, 2001). 
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volleyball players, and had in addition lower expectations on the possible 

outcome if they could play the game again. This once again indicate s ski-

mountaineers took risks in a much more controlled and prudent way.  

Ski-mountaineers showed smaller variations in the level of attention being 

attributed to each of the game factors  (the possibility to lose, the gain amount 

and the loss amount) between all three CCT versions , and on the other side 

showed higher congruency between average results of all three CCT versions.  

These more congruent and stable results could indicate that  the risk-taking 

tendency of ski-mountaineers is much more trait -alike than the one of 

volleyball players, whose behaviour lacks some consistency and could thus be 

much more si tuation driven.   

Based on these results we can conclude that s ki-mountaineers possess more 

stable and controlled pattern of decision making under risk , when compared 

to volleyball players . In addition, their  risk-taking tendency in the current 

situation shows some evidence to be adjusted to the level of competence in 

the respective field , and that their behaviour is guided according to that .   
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CHAPTER 3 –  EXPERIMENT 2  

Abstract 

The importance of internal distractors such as mood states on decision making 

process has been shown in many studies. Several studies reported that ski-

mountaineers can make mistakes in their risk assessment and thus get  

involved in accidents even when the signs of danger are obvious.  The aim of 

this experiment was thus to examine the effect the positive mood might have 

on risk taking assessment and decision making in risky situation in the case 

of ski-mountaineers.  20 participants wi th different levels of experience took 

part in our experiment with positive mood induction and vignettes  of ski-

mountaineering si tuations differing with respect to avalanche danger . The 

results revealed that  positive mood resulted in decreased risk assessm ent and 

increased risk taking tendency. As expected , we found the most stable 

decision making with participants who had been practicing ski-

mountaineering for the longest time, which can be explained with the 

Recognition-Primed Decision Model.  Combination of informational approach 

and compatibility between mood and decision making strategy provides 

explanation for the results of our study,  and offers clearer insight into the 

nature of certain mountaineering accidents. The results of the present study 

suggest the topic of emotion awareness and emotion regulation should become 

an essential part in the field of ski -mountaineering safety education.  

3.1  Introduction 

Whenever an experienced ski -mountaineer dies in the mountains, his or her 

colleagues often express the ir surprise how this could happen, since “the 

deceased was a really cautious person, never going on a tour unprepared and 

always doing the right thing in a case of a risky si tuation”. But, a s seen in the 

first chapter, in spite of high level of knowledge and experience, not only the 

novices,  but also  the most proficient ski -mountaineers get  injured or even 

killed by avalanches or any other accidents in the mountains.  The majority of 

studies agree on the high importance of the decision making process, while 

low knowledge on the weather and snow conditions are hardly ever the main 

reasons for (fatal) accidents.   

In accordance to the dual -system explanation of risk -taking, the process of 

decision making within uncertain and risky situations relies on deliberati ve 

and affective system (Figner  et al. ,  2009). Practical  experience and good 

knowledge on circumstances and dangers of ski -mountaineering are important 

inputs for successful deliberative process , while emotion regulation on the 

other side influences affect ive processes.  

The notion on high-risk sportsmen showing high emotional stabili ty has been 

tested and confirmed in several studies (Kajtna et al. ,  2004; Gomà-i-

Freixanet, 1991). The importance of emotion regulation can be demonstrated 

with the case of Karn ičar’s descent from the Mt. Everest. When taking a short 
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stop he saw an arm of a deceased mountaineer jutting out of the snow, right  

under his skis . He moved away from the corpse, tough his reaction was 

emotional-free and thus completely different as i t  would be in any other 

circumstances. Due to the effective psychological preparation he was able to 

ignore irrelevant information and focus only on the facts  related to the 

ongoing project of skiing down the Mt. Everest and was thus able to stay calm 

in this si tuation. Or as he puts it :  “In the mountains you have to be rational.  

To be emotional is the privilege of being in the safe shelter .”  (Karničar  et al. ,  

2000, p. 138).  

As presented by McCammon (2004) in his review of 715 avalanche accidents 

with ski-mountaineers in majority of cases there were obvious signs of 

avalanche danger,  yet ski -mountaineers still  pursued with the skiing tour. 

These obvious signs indicate the problem was either with assessing, 

evaluating or interpreting the data.  

A number of different distractors can affect human cognitive abilities. These 

distractors can be either external or internal ,  and “represent a threat to the 

reliability and validity of any assessment procedure” (Hsu, Babeva, Feng, 

Hummer, & Davison, 2014) . Jug pointed out that “the source of the danger is 

not in the slope or in the precipice, but in the human subjective mood state 

(1997, p.  109) .  

Mood state is considered to be internal distractor and as shown in one of the 

previous chapters it  influences our decision making process.  The existence of 

this influence has been confirmed in many studies, however the direction of 

this influence depends also on the situation- and person-context.  

3.2  Research questions and hypotheses  

Even the most proficient ski -mountaineers can sometimes overlook obvious 

signs of avalanche danger and make wrong decisions, which lead to injuries 

or sometimes even death.  If signs are obvious and yet sti ll  ignored, than (a) 

ski-mountaineers ’  at tention is most probably diverted to something else, (b) 

flaws happen in the process of evaluation or interpretation or (c) 

inappropriate reaction to the situation is chosen.  All these processes can be 

distracted with external and internal factors.  

The focus of this experiment is the effect of positive mood state (as one of 

the internal distractors) on ski -mountaineers’ decision making. The research 

question has been divided into two risk related feat ures –  (1) does positive 

affect influence risk perception of ski -mountaineers and (2) does positive 

affect influence risk-taking tendency of ski-mountaineers. To address both 

questions we set up two major hypotheses:  

H 2 .1 :  Positive mood decreases ski-mountaineers evaluation rate for risky 

decisions.  
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H 2 .2 :  Posit ive mood increases ski-mountaineers risk-taking tendency.  

3.3  Method 

3.4.1  Participants  

Twenty ski-mountaineers (9 females, 11 males) with the median age of 32 

years (range; 25 - 55 years) participated in this study. All part icipants have 

been active in ski-mountaineering in the last season and have on average 7.65 

years of experience in ski -mountaineering (SD = 6). The majority (70%) of 

participants rated themselves as competent or proficient in their sport . In the 

last season eight participants practiced ski -mountaineering seldom (once per 

month), six did i t at  least once per two weeks and six on a regular basis (at 

least once per week).  

Participation in this study was on a voluntary and unpaid basis.    

3.4.2  Materials  

The study was conducted using vignettes which presented a hypothetical 

situation with characteristics, based on which ski -mountaineers make a first 

decision whether to go on a specific tour or not. For positive mood induction 

we used a short  video clip and played it  between two sessions of vignettes.  

3.3.2.1  Video clip  

In the first stage of selecting appropriate positive mood induction stimuli 

several video clips have been chosen  and shown to three ski -mountaineers.  

The aim of this phase was to determine wha t kind of video clip would be most 

efficient and which characteristics might work as a distraction.   

Two attributes raised questions by the observers and could present a negative 

influence on positive mood induction: 

-  Familiarity with mountain or slope; observers’  attention has been 

distracted with (a) guessing which slope was presented and in the case of 

familiar one (b) reminiscing about one’s skiing experience in that  

particular slope or mountain.   

-  Author of the video clip; recognition of a skier or skiers in the video clip 

lead to (a) positive affect in case of a friend or a model and (b) to a 
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negative affect in case of a  rival or simply a member of another 

mountaineering society
17

.  

Taking into account these two characteristics a new search for appropriate 

video clip started. In the end, a 3:26 minutes long video clip, designed and 

provided by the Powder Extreme ski -school from Switzerland, has been used 

for a positive mood induction.  This video clip was chosen because of 

following characteristics:  

-  Selected video is appealing to both visual and audio senses ; it  is 

accompanied by a very energetic music and the bulk of scenes represent 

skiing in the powder snow, which is one of the biggest pleasures for the 

majority of ski -mountaineers.  

-  Scenes of a skier in the mountains are combined with point of view shots,  

which represent scenes as seen through the eyes of a skier.   

-  Scenes show glacier skiing; as there is no glacier skiing in Slovenia  it  is  

obviously that this is a foreign video and so participants did not get 

distracted with guessing which mountain or slope it was,  nor did they get 

distracted with guessing who made this video.  

To test the efficiency of selected video clip and thus the efficiency of induced 

positive mood, 10 ski-mountaineers (4 female, 6 male) with a median age of 

32 years (range; 26 –  38 years) and in average with 3 .42 years of experience 

in ski-mountaineering (SD = 1.78) completed The Positive and Negative 

Affect Schedule questionnaire - PANAS-X
18

 (Watson & Clark, 1999)  prior 

and after watching the selected video clip.  Their part icipation was on a 

voluntary and unpaid basis.      

The higher order Positive Affect scale (PANAS-X-PA) showed high internal 

consistency with Cronbach’s alpha  (cα)  ranging from 0.83 to 0.90, depending 

on the time frame and subject  population. Excellent to good internal 

consistency has been shown also with lower order scales. Median internal 

consistency based on 11 samples, differing in time frame and subject 

population, for Joviality, Self-assurance and Attentiveness was 0.93, 0.83 and 

0.78, respectively.  The PANAS-X scales show good convergent and 

discriminant validity,  are sensitive to changing circumstances , and “can be 

used validly to assess short -term, state affect”  (Watson & Clark, 1999, p.  19) .  

A paired-sample t-test was conducted to compare the PANAS-X-PA scores 

prior and after watching the selected video  (see Table A12). We found a 

                                                 
17

 The rivalry between different societies of the same interest is a common thing in Slovenia. 
18

 The PANAS-X is a 60-item scale assessing the higher order dimensions of Positive and Negative Affect and 

additionally measures eleven specific affects – Fear, Hostility, Guilt, Sadness, Shyness, Fatigue, Serenity, 

Surprise, Joviality, Self-assurance and Attentiveness (for detailed decomposition see Table A11). Participants 

had to indicate how strongly they feel each of the 60 stated feelings and emotions at that particular moment, 

using the 5-point Likert scale (1 = very slightly, 5 = extremely). 
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statistically significant difference in the scores in General  Positive Affect  

scale before (M = 2.47, SD = 0.65) and after (M = 2.89, SD = 0.93) watching 

the video; t (9 )  = 3.15, p  < 0,05, r  = 0.72. Significant difference was found  also 

in the scores of Joviali ty scale before (M  = 2.86, SD = 0.72) and after   

(M = 3.25, SD = 0.81) watching the video; t (9 )  = 2.,33, p  < 0.05, r = 0.61. The 

mean scores of Attentiveness and Self -assurance scale increased as well,   

(t (9 )  = 1.58 and t (9 )  = 1.02, respectively),  though the difference is  not 

statistically significant.  Additionally we found significant difference in the 

scores of Basic Positive Affect
19

 before (M = 2.55, SD = 0.67) and after  

(M = 2.86, SD = 0.83) watching the video; t (9 )  = 2.29, p  < 0.05, r  = 0.68. 

No significant difference has been noticed between the scores before and after 

watching the video neither in the General Negative Affect scale, Basic 

Negative Affect scale
20

 nor with any of the Basic Negative Emotion Scales 

(Fear, Hostility,  Guilt, and Sadness). Details are displayed in the Table A12.  

These results suggest that selected video is suitable for positive mood 

induction in our second experiment.  Moreover, analysis showed video had a 

strong and a significant positive influence on positive affect and joviality,  

with the effect on the negative affect and emotions being non-significant  and 

small .   

3.3.2.2  Vignettes  

For the purpose of this study we used vignettes, one of the survey 

experimental techniques. Vignettes are  a set of visual and/or verbal 

characteristics presenting a hypothet ical situation, based on which a 

respondent has to rate certain attention, attitude or behaviour  of his. The 

vignettes are the experimental stimuli  and the judgements or evaluations of  

these vignettes are the outcomes of interest (Marsden & Wright, 2010) .  

Vignettes have to contain enough information relevant to the judgement 

process to imitate the real -life circumstances, however not too complex or 

long descriptions are preferred, in order not to overburden or confuse the 

respondents (Hox, Kreft, & Hermkens , 1991). Survey experiments are a 

combination of a survey and an experiment, and try to unite the internal and 

external validity of an experimental research with the enhancement of 

experimental realism and possibility to manipulate and control independent  

variables (Aguinis & Bradley, 2014) .   

In the present study we used  so called paper people study ,  a version of 

vignettes where participants have to make an explicit judgement of the 

situation or an explicit decision on their behaviour.  These decisions are based 

on a hypothetical si tuation which was originally presented in a paper form, 

however nowadays it can also take some other forms, i.e. computer  

                                                 
19

 Basic Positive Affect (Basic PA) is lower order scale, constituted of three  specific positive affects scales; 

Basic PA  = (Joviality + Self-assurance + Attentiveness) / 3; (Watson & Clark, 1999);  
20

 Basic Negative Affect (Basic NA) is lower order scale, constituted of three specific negative affect scales; 

Basic NA = (Sadness + Guilt + Hostility + Fear) / 4; (Watson & Clark, 1999) 
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presentation. Other types of experimental surveys,  i .e.  policy capturing or 

conjoint analysis studies, focus more on the implicit processes of decision 

making (Aguinis & Bradley, 2014)  and are as such perhaps too ambitious  for 

the purpose of this study.  The focus of this study is the effect of mood state 

on decision making and not the effect of certain individual  variables from the 

vignettes,  i .e.  slope inclination, general avalanche danger level, etc.  

Experiments with vignette usage are not so popular in the experimental  

methodology (Aguinis & Bradley, 2014)  and not many studies using this tool 

can be found in the field of risk-taking and ski-mountaineers.  However one of 

the recent studies used vignettes in the study of the role of heuristics and 

cognitive biases (Furman et al. ,  2010) and confirmed the effect of certain 

decision making factors having strong influ ence on decision making in 

hazardous outdoor terrain (Schumann, Furman, & Shooter, 2010) .  

For the purpose of this study we developed and designed vignettes (see 

Appendix 7: Vignette, case M7 (Original), which are a combination of verbal 

data and pictures.  Each vignette included the following information:  

-  Wind and weather forecast  with temperature .  

-  Level of avalanche risk; all  cases were either level 2 (moderate) or level 3 

(considerable).  

-  Information on dangerous slopes and alti tude level.  

-  Tour details; date,  the slope side and inclination, the altitude, snowpack 

stability,  the familiarity and the populari ty of the tour , and the number of 

participants.  

Risk level of each vignette has been assessed with the help of Munter’s 

“Reduction method”  (McCammon & Haegeli , 2005) . The aim of this method 

is to provide simple,  yet reliable control instrument to double check decisions  

regarding ski -mountaineering tours. This method is often used as a part of the 

“3x3 Filter”, which claims three avalanche factors (the conditions, the terrain 

and the human factors) should be evaluated at three different levels (first at  

home when planning, second when entering the area and the last before 

starting with the ascent on the selected slope). The avalanche risk can  be 

evaluated and reduced using  reduction factors of three different classes.  

Factors in the first class take into account the slope incline
21

,  factors from the 

second class deal with slope aspect, elevation and usage
22

,  and the third class 

reduction factors address the group size and the group management
23

.   

 

                                                 
21

 Reduction factors: steepest section bellow 40° - RF = 2, steepest section 35° - RF = 3, and steepest section 

bellow 35° - RF = 4. 
22

 Reduction factors: avoid northern quadrant (NW-N-NE) - RF = 2, avoid northern sector (WNW-N-ESE) –  

RF = 3, avoid aspects and elevation band specifically mentioned in avalanche bulletin - RF = 4, and additionally 

continuously used slopes – RF = 2 
23

 Reduction factors: large group (>4) spaced out – RF = 2, small group (2-4) - RF = 2, small group spaced out – 

RF = 3 
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These factors can be used in a special  equation to calculate the so -called 

residual risk:  

Residual risk = 
                24

                  25
   1 

This equation can be used only with avalanche risk level of 3  (considerable) 

or less.  Acceptable residual risk for recreational skiers  is 1, and the 

circumstances with the residual r isk above 1 should be avoided or additional 

reduction factors should be implemented to reduce the risk level.   

Table with characteristics of each vignette, including the calculated residual 

risk, is presented in the Appendix 6 .  Based on the residual risk calculation 

vignettes were divided into three groups: low risk (4 cases), moderate risk (10 

cases) and high risk (2 cases).   

Each case involved the set of two vignettes, which differed only in the 

question stated, while all the other characteristics (i.e. slope inclination, tour 

data, etc.) remained the same. Firs t (see Appendix 7-8) participants had to 

state if they would take this ski tour or not (“0”  = Yes, “1”  = No) and later 

they had to evaluate the avalanche risk level for this part icular situation (see 

Appendix 7-8). For the latter the 7-point Likert scale (1 = very low, 7 = very 

high) was used. Questions always followed in the same order,  first the one on 

the suitability of the tour and then the risk evaluation.  

The same vignettes were presented in randomized order for two times, before 

and after watching the video. In the analysis we compared the results of each 

case before and after inducing the positive st imuli .  

3.4.3  Procedure 

The experiment has been performed on a HP Elitebook 8560p notebook in a 

single-participant sessions in a quiet place. Vignettes were presented using 

the Expyriment (Krause & Lindemann, 2013) ,  “an open-source and platform 

independent light-weight Python library for designing  and conducting t iming-

cri tical behavioura l  and neuroimaging experiments” (Krause & Lindemann, 

2014). The instructions and vignettes were implemented in the Python library 

and Expyriment handled the st imuli presentation and the data collection. 

Since Expyriment does not support MPEG -4 playback, BS player has been 

used for video clip playback.  

After completing all three versions of CCT, ski-mountaineers were introduced 

into the second part of our study –  the present experiment.  After entering the 

participant code, short description with instructions appeared . Through this 

                                                 
24

 Danger potential (DP) is based on the avalanche risk level (RL); low RL – DP = 2, moderate RL – DP = 4, 

considerable RL – DP = 8. 
25

 ∑Reduction factors is a product of factors from all three classes. 
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preliminary phase, which included instructions with a trial case, participants 

were encouraged to ask questions in case of any vaguenes s or lack of 

understanding.  After completing the trial case participants were once again 

asked if they understood the procedure and the information on vignettes . The 

results of the trial  case were not included in the analysis.    

After completing the first session of vignettes, the video clip has been played.  

Participants were allowed to make short comments, however no  further 

discussion has been encouraged. Participants then proceeded to the second 

round of vignettes.   

For the majority of participants  this phase took 20 –  40 minutes, depending 

on the time each participant took for studying the vignette s.   

3.4.4  Analysis  

To compare results of the vignettes we used  statistical methods for ordinal 

repeated measures data, such as Wilcoxon Signed Rank test and Friedman 

test . Spearman's correlation coefficient was used to explore the association 

between the results of CCT game and vignette variables.  

Analysis was performed with SPSS 17.0 (SPSS Inc., Chicago, IL USA) and R 

3.0.2 (R Foundation for Statistical Computing, V ienna, Austria) statist ical  

software.  P-values less than 0.05 were considered statistically significant.  

3.4  Results  

Before going to the core results of the vignettes we tested if  any correlation 

can be found with CCT results.   

Statist ically significant negative association has been found between the 

average level of risk perception before watching the video clip and the 

average number of cards chosen in the Cold CCT  ( r s  = -0.494, n = 20,  

p = 0.027). The more cautious the participant was in the Cold CCT, the higher 

was the level of perceived risk in the first  round of vignettes.   

In addition we found correlation between stability indicators or differences 

between various sessions of both games.  Greater difference between average 

number of cards chosen in the Cold and Hot version led to the higher average 

absolute difference of the risk assessment before and after watching the video 

clip (r s  = -0.452, n = 20, p = 0.046). Thus the more stable decision making in 

the CCT also resulted in the more stable risk assess ment with vignettes.  

All other correlation coefficients proved to be smaller and statistically 

insignificant.  
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3.4.1  Risk perception 

We found significant difference in the mean level of risk assessment  before  

(M = 3.86, SD = 0.41) and after (M = 3.48, SD = 0.43 ) watching the video  

(U = -2.658, p  = 0.008).  

The results of Wilcoxons Signed ranks test also indicate difference in 

percentage of Yes decisions before (M =0.40, SD =0.17) and after (M = 0.49, 

SD = 0.19) watching the video (U = -1.945, p = 0.052).  

In majority of cases (132; 44%) the level of perceived risk decreased between 

both sessions, in 77 cases (26%) increased, and in 91 cases (30%) remained 

the same. As seen in the Figure 16 ,  the distribution of answers and  the 

median level of risk assessment differ noticeably between both sessions.  

 

 Evaluated avalanche hazard level  

7 

6 

5 

4 

3 

2 

1 
 

 Before After 

Figure 16: Levels of  risk assessment before and after watching the video clip.   

The results of Wilcoxon Signed Ranks test revealed significant difference in 

risk assessment in majority of cases, grouped by demographic and study -

relevant characteristics (see Table A13).  

A linear regression analysis reveals difference in associations between change 

in risk assessment and marital status,  and in association between change in 

risk assessment and years of experience ( see Table 5), while other 

demographics and study-relevant characterist ics showed no significant 

association (see Table A14).     
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Parameter Coef SE Z p 

Marital status (F = 5.574, p = 0.078) 

Engaged with children vs. Single  -0.33 0.50 -0.662 0.509 

Engaged without children vs. Single -1.19 0.53 -2.256 0.025 

Engaged without children vs. Engaged with 

children 
-0.86 057 -1.518 0.130 

Years of experience (F = 2.645, p = 0.073) 

(< 3) years vs.  9+ years 1.18 0.84 1.402 0.162 

(4 – 8) years  vs. 9+ years 1.02 0.48 2.151 0.032 

(4 – 8) years vs. (< 3) years -0.15 0.84 -0.183 0.855 

Table 5: Significant associations between change in risk assessment between 

both session of vignettes and demographic and study -relevant characteristics 

of participants  

The single participants showed the most stable risk assessment, with those 

being engaged and having no children showing the highest  change in 

evaluation between both sessions of vignettes (see Table A13).  The difference 

in change in evaluation between singles and engaged without children is 

significant (p = 0.025). Engaged participants with children showed some 

decrease in risk assessment between both sessions ( p = 0.096), however we 

found no statistical  difference in the change of perceived risk when we 

compare them to the singles (see Table 5). 

Participants practicing ski -mountaineering more than 9 years had noticeably 

lower change in risk assessment when compared to  those with practice of less 

than 3 years (p = 0.162) and compared to those with 4 –  8 years of practice  

(p  = 0.032). The latter group showed significant decrease in risk perception 

between both session (p  < 0.001), while we found no significant differenc e in 

risk assessment before and after for those with less and those with more years 

of practice (see Table 5).    

3.4.2  Risk-taking tendency  

The main measure of risk-taking tendency was the decision to either take 

(Yes) or decline (No) the proposed skiing tour. Changing the answer from No 

to Yes indicated increased risk-taking tendency, while the change from Yes to 

No demonstrated more cautious and less risky behaviour.  

There is a significant rela tionship between change in the response and the 

risk level of vignettes (
2

(6 )  = 18.134, p  = 0.006, see Table A21).  A follow-up 

test  revealed no significant difference between change in response when 
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comparing vignettes with low and medium risk level (
2

(3 )  = 3.760,  

p  = 0.289). However, in the case of vignettes with high level of risk , 

participants showed more stable decision making and remained with their 

initial decision to either take or decline the tour far mor e often than in the 

case of vignettes with low (
2

(3 )  = 14.512, p  = 0.002) and medium risk level 

(
2

(3 )  = 11.767, p  = 0.008).  

An exact McNemar’s test determined that  there was a statistically significant 

difference in the risk-taking tendency before and after watching the video clip  

(p = 0.007).  

Before / After No Yes 

No 115 65  

Yes 37  83 

Table 6: Cross tabulation table of risk-taking tendency before and after 

watching the video clip  

The Chi-square test revealed that the change in risk-taking tendency differed 

by gender (
2

(3 )  = 8.450, p = 0.038). Females showed slightly higher intention 

to take risk after watching the video clip,  while males indicated more 

cautious behaviour  (see Table A15).  

Level of education proved to be another  important factor in changing the risk -  

taking tendency (
2

(6 )  = 18.318, p = 0.005). Participants with bachelor degree 

showed similar tendency to increase or decrease their risk taking (16.4% and 

14.5%, respectively) , while those with lower or higher level  of education 

showed much higher preference to taking risks than avoiding i t after watching 

video clip  (see Table A16).  

No difference has been confirmed in relation to the age or marital status  of 

participants (both p > 0.05).  

Though the effect  of expertise level is not statistically significant  

(
2

(9 )  = 16.776, p = 0.052; see Table A17),  the results show interesting 

tendency. Ski-mountaineers with lower level of expertise showed higher 

tendency to take risks after watching the video, while the more experie nced 

ones preferred safer decisions (see Figure 17).  

Years of active participation in ski -mountaineering also proved to be 

important element when assessing the stability of decisions and change in 

risk-taking tendency (
2

(6 )  = 16.173, p = 0.013; see Table A20).  
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  Novice  Advanced beginners  Competent  Proficient 

Figure 17: Bar chart of changed risk-taking propensity in relation to the 

expertise level  

Participants, who have been practicing ski -mountaineering for a longer 

period, have shown more cautious behaviour, while those with fewer years of 

participation increased their tendency to take risks  (see Figure 18).  
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20% 

10% 
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No to No Yes to Yes Yes to No No to Yes 

  < 3 years  4 – 9 years  10+ years 

Figure 18: Bar chart  of changed risk-taking propensity in relation to years of  

active participation in ski -mountaineering 

 

Another important aspect is avalanche experience. Ski-mountaineers who 

have already experienced the avalanche accidents showed lower tendency to 
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change decision than those who have either never experienced one or have 

only witnessed an avalanche from a safe point , however this difference is not 

statistically significant (
2

(9 )  = 14.592, p = 0.103; see Table A18).  

Ski-mountaineers who have experienced avalanche more than four times 

indicated similar tendency to increase or decrease their risk-taking 

propensity,  while those who experienced avalanche fewer times showed 

higher tendency to risky behaviour (
2

(9 )  = 21.527, p = 0.011; see Table A19).  

3.5  Discussion   

Taken together, the results of our experiment suggest the significant effect of 

positive mood on ski -mountaineer’s risk assessment and risk-taking tendency.  

More specifically,  positive mood decreases risk perception and increases the 

tendency to take risks, thus special focus in the ski -mountaineering safety 

education should be placed to the emotion awareness and emotion regulation.  

Years of participation in ski -mountaineering proved to be an important factor 

for both risk-taking characteristics. The results of our study and the nature of 

mountaineering accidents are explained with the combination of fit  

explanation and the informational approach . 

Risk perception 

Though quite a few participants declared that  they did no t change their ri sk 

assessment and decision to take or decline the certain tour, the results of our 

study show different picture. As somehow expected, the most stable risk 

assessment has been found with ski -mountaineers with long practice  or higher 

level of expertise.  

Several studies have shown that experts may be able to control feelings,  

irrelevant to the task, and are on the other side capable to use the affective 

reaction as knowledge-based information that guides their decision  (Mosier & 

Fischer, 2009) . Possible explanation for the latter includes the RPDM
26

 and 

fit/non-fi t
27

 explanation. Intuitive decision making is dominant in the case of 

the positive mood, and is based on matching the available options from the 

pool of past experiences and knowledge. In the case of experts, this pool of 

solutions most probably involves the one that matches the current situation, 

thus the process of decision making ends quickly, and can result in a similar 

decision/behaviour many times. On the other side,  if  the situation has no 

                                                 
26

 According to RPDM experts match current situation with scenarios, based on the experience and knowledge. 

The first step in this process is intuitive search from the pool of options, which quickly generates the best 

suitable strategy. This strategy is than evaluated on more deliberative bases and the result of this process is a 

certain behaviour or decision (Zsambok, 2014). 
27

 The affective state of people influences their decision making strategy. In a sad mood people rely much more 

on deliberative processes, and in a positive mood people act more on their intuition. This intuitive decision 

making in a positive mood and deliberation in a negative mood present the fit situation; the non-fit, i.e. positive 

mood and deliberative decision making, can result in the higher subjective value of the expected outcome (de 

Vries et al., 2007). 
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match in the pool of available options, which happens often in the case of 

beginners, the process of decision making switches to deliberative mode.  

There are quite a few options in the process of re -assessment of the situation, 

mental simulation of the possible s olution or implementation of action that  

can produce different results ,  which can explain the variability in the risk 

assessment with less experienced ski -mountaineers.   

According to the informational approach and limited capacity approach, 

positive affect ive state leads to more risky decision making (Pomery, 2008; 

Trimpop, 1994),  which is congruent with the results of our study .  

As it was shown in a few studies, emotion awareness and emotion control 

leads to less risky behaviour (Caruso & Shafir, 2006; Norouzi, 2011), which 

is somehow contradictory to the limited capacity approach. According to the 

latter, affective states occup y our cognitive space and thus impair  the 

efficiency of our deliberative processes, which leads to poor judgement.  

Adding another process, i .e emotion control, to our cognitive space would 

thus impair our deliberative judgement even more and lead to higher risk 

taking propensity,  which is in contrary to the finding of above mentioned 

studies.   

On the other hand the informational approach  presents affective state as a 

indicator of how safe our environment  is . Positive mood signals safe 

environment and leads to less cautious behavior.  One of possible 

explanations, that could be used also in the fi eld of ski-mountaineering, is  the 

fit  explanation. The fit  or compatibility between mood and decision making 

strategy produces the feeling of strong self -confidence, accompanied with the 

positive hedonic value, which results in more favourable evaluations of 

possible outcome (de Vries et al. ,  2007). This could also explain why the 

majority of accidents in mountains happen on the way back home, on the low - 

or medium demanding terrain and in good weather ( Martelj, 2013). When the 

difficult part is over, i .e. when the top of the mountain is  reached , and when 

the circumstances are good, the feeling of satisfaction and delight emerges . If  

one does not control these feelings, they can easily lead to less cautious 

behaviour which can result in an accident.   

McCammon showed that risk taking in ski -mountaineering is not completely 

in line with the risk homeostasis theory .  The results of our study are 

congruent with the result of his research; the higher level of knowledge and 

expertise did not result in higher risk -taking tendency (McCammon, 2000).  

Surprising result has been found with the case of participants, who are 

engaged and have no children, as they decreased their risk assessment 

significantly more than singles and engaged ones with children. The closer 

look at  the results revealed the majority of participants,  who are engaged and 

have no children, rated themselves as competent , have four to eight years of 

experience, and practice ski -mountaineering seldom or often. All of these 

groups proved to show significant decrease in the risk assessment, which 

makes it difficult to explain what the main contributing factor for this 
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decrease is . Further studies with higher number of  participants could offer 

more detailed insight into the most important variables, both demographic and 

study-relevant. This clarification of groups which are most susceptible to 

influences of (positive) mood could be a valuable tool for education in safe 

ski-mountaineering, differentiated by targeted groups and focused on the most 

common errors, related to these groups.    

Limitations  

Much more in-depth information than presented in our vignettes is required to 

decide if a specific ski -mountaineering tour is suitable and safe or not. Due to 

the time and information limit s we included just enough information to make 

a first Yes or No decision on the suitabili ty of the tour.  The process of 

assessing danger level differed between experienced  ski-mountaineers and 

novices; while the latter showed some discomfort when making decisions, the 

experienced ski -mountaineers made a quick focused review of the available 

data and made clear decision. This difference in the process of risk 

assessment between experienced ski-mountaineers and novices could be 

examined with the help of the eye -tracking technology. Finding the answers 

on the questions how long and which data do experienced ski -mountaineers 

focus on, and what is the sequence of fixations and saccades would offer an 

additional insight into the process of decision -making of ski -mountaineers.  

Another limitation of the present study is the fact that the effectiveness of the 

mood induction stimuli has been tested in a separate experiment, thus we can 

only speculate on its  effectiveness in the present experiment. This uncertainty 

on effectiveness on each of the participants could be solved with 

administering suitable questionnaire on affective state of the participants 

prior and after watching the video; however this wou ld also prolong the 

duration of the present experiment. If  ski -mountaineers had only one 

experiment to perform, adding this questionnaire would have been very 

useful, but with this task being accompanied with the time consuming CCT, 

we have decided to rely on the precedent findings.  

Both experiments (CCT and vignettes) together took about an hour or even 

more, which at the end led to observable lack of attention among some 

participants. This could be avoided with placing this experiment as first; 

however this would change the similarity of circumstances for both groups in 

the CCT experiment, so we decided to perform experiments in this order. 

Besides better time load, a separate study could enable usage of additional 

instruments, i .e. questionnaires, and pr ovide supplementary data to current 

results.  

Last, but not least , the biggest limitation of this experiment is its rather small  

sample size.   
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CONCLUSION 

The aim of this study was to contribute towards understanding of sometimes 

seemingly incomprehensible risk taking behaviour of ski-mountaineers. The 

perceived level of risk regarding ski -mountaineering is often overestimated 

due to the fatal consequences with sensational media reporting, ambiguous 

statements by ski -mountaineers, and inseparability of risk -taking and ski -

mountaineering which results in ski -mountaineers often being labelled as 

risk-seekers.  

With this study we tried to discover if ski-mountaineers really show high 

risk-taking tendency and how controlled or stable their decision -making is.  

Many ski-mountaineers don’t perceive themselves as risk -takers, and many of 

them consider themselves to be resistant to any flaws that might come out of 

any emotional distractor.  

To address the first question, namely the difference in the risk -taking 

tendency,  we performed an experiment with CCT, and tried to compare risk -

taking tendency under different involvement of deliberative and affective 

processes of decision making between ski -mountaineers and volleyball 

players.  The results of our study indicate that  ski-mountaineers show 

significantly higher risk-taking tendency in the decision -making under 

deliberative processes, with this difference decreasing when affect -charged 

information is added. In the case of affective decision making with immediate 

result , ski-mountaineers and volleyball players showed quite similar tendency 

to risk-taking, though their internal perception and drives for their behaviour 

differed a lot. Ski -mountaineers relied much more on their competence and 

skills , showed more stable and con trolled behaviour and had more realistic 

assessment of possible outcomes.  

The focus of our study was not  on the prevalence of a certain type of 

decision-making process in real life, thus we cannot conclude who shows 

higher risk-taking tendency in real l ife . However, the most important 

decisions in our life involve affect -charged information, hence we can 

speculate risk-taking under affective processes of decision making accounts 

for the majority of the decision under risk y circumstances . However,  as no 

research has been done so far to actually make an exact model which would 

take into account the prevalence of risk -taking behaviour under one or the 

other process of decision making, it  is hard to conclude that ski -mountaineers 

show higher or similar risk -taking tendency than volleyball players.  But, in 

contrary to this,  we can conclude with much higher certainty that  ski -

mountaineers show much more controlled risk -taking behaviour, regardless of 

which process prevails in the decision making process under risk.  

Another unresolved question in our comparison relates to the attitude towards 

risk-taking. To which level can we classify risky behaviour that  is congruent 

with one’s respective abili ties and experience, and ,  on the other side, 

behaviour that relies much more on external factors i.e. luck? And further,  

which atti tude of these two can be labelled as more dangerous?  
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To continue, flaws in the decision making process of ski -mountaineers do 

occur and can end with fatal consequences, thus we expanded our resear ch to 

the next research question, namely the responsiveness of ski -mountaineers to 

emotional distractors. We have set up the experiment with vignettes and video 

clip, as a stimulus for positive mood inducement. Many participants believed 

they did not change their decisions after watching the movie,  thus they were 

confident in the stability of their decisions.  

However, based on the results of our experiment we can conclude that the 

majority of participants showed high responsiveness to the positive mood 

inductions, which resulted in lower risk assessment and higher risk -taking 

tendency. The most stable decision -making has been observed in the case of 

ski-mountaineers who practiced this sport for the longest  time. We tried to 

explain the latter finding with the usage of Recognition-Primed Decision 

Model, though more in -depth research on experts in ski -mountaineering 

would additionally reveal how strongly they rely on past experience  when 

making a decision, in which order they evaluate all risk factors and whic h 

mistakes they learned to avoid when assessing the risk and evaluating pros 

and cons of a certain ski -mountaineering tour.  

The results of this experiment should be treated with caution due to its rather 

small  sample size, however they could serve as a goo d starting point for more 

detailed research regarding risk -taking behaviour, emotion awareness and 

emotion regulation in the case of ski -mountaineers. These results would 

provide us with clearer insight into the ski -mountaineers decision making and 

should be used as an important element in the safe ski -mountaineering 

education.  
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Appendix 1: Demographic and study-specif ic characteristics  

Table A1: Demographic and study-specific characteristics of participants, grouped by sport 

    Total 

Volleyball 

players    

(n = 20) 

Ski-mountaineers  

 (n = 20) 

p-

value 

Gender 
Male 23 12 (60 %) 11 (55 %) 0.749

a 

Female 17 8 (40 %) 9 (45 %) 
 

Age 

<25 5 4 (20 %) 1 (5 %) 0.716
b 

26-30 8 3 (15 %) 5 (25 %) 
 

31-35 16 8 (40 %) 8 (40 %) 
 

36-40 6 3 (15 %) 3 (15 %) 
 

40< 5 2 (10 %) 3 (15 %) 
 

Education 

High school, college 11 7 (35 %) 4 (20 %) 0.400
b 

Bachelor degree 22 11 (55 %) 11 (55 %) 
 

Master/PhD 7 2 (10 %) 5 (25 %) 
 

Marital 

status 

Engaged, with children 11 5 (25 %) 6 (30 %) 0.407
a 

Engaged, no children 18 11 (55 %) 7 (35 %) 
 

Single/divorced 11 4 (20 %) 7 (35%) 
 

Years of 

active 

participation 

< 3 6 2 (10 %) 4 (20%) 0.108
b 

4 - 8 15 5 (25 %) 10 (50 %) 
 

9 – 14 7 6 (30 %) 1 (5 %) 
 

15< 12 7 (35 %) 5 (25 %) 
 

Level of 

expertise 

Novice 2 - 2 (10 % ) 0.178
b 

Advanced beginner 8 3 (15 %) 5 (25 %) 
 

Competent 18 8 (40 %) 10 (50 %) 
 

Proficient 11 8 (40 %) 3 (15 %) 
 

Professional 1 1 (5 %) - 
 

Frequency of 

participation 

in the last 

season 

Seldom (1/month) 10 2 (10 %) 8 (40 %) 0.008
b 

Often (1/14 days) 8 2 (10 %) 6 (30 %) 
 

Regularly 22 16 (80 %) 6 (30 %) 

 

Participation 

in extreme 

sport 

No 15 15 (75 %) - 0.000
b 

One 16 3 (15%) 13 (65 %) 
 

A few 9 2 (10 %) 7 (35 %) 
 

Climbing No 18 17 (85 %) 1 (5 %) 
 

 
Yes 22 3 (15 %) 19 (95 %) 0.000

b 

a
Chi-SquareTest , 

b
Fisher's Exact test  



 

71 

 

Appendix 2: Results  of  l inear mixed effects  models   

Table A2: Results of linear mixed effects models for all three versions of CCT 

  Cold Warm Hot 

Fixed effects Coef. SE P Coef

. 
SE P Coef. SE P 

Sport 

  

  

  

  

  

  

  

  

  

Ski-mountaineering 

vs. Volleyball 
1.04 0.40 0.010 0.66 0.30 0.030 -0.25 0.34 0.464 

Results of the previous trial 

First card vs. lost 
N/A

28
 

-1.79 0.78 0.022 -0.66 0.86 0.443 

Win vs. lost -2.26 0.3

2 

<0.001

10 

-1.54 0.35 <0.001 

Value of the positive card 
  

+30 vs. +10 1.41 0.40 <0.001 0.82 0.30 0.007 0.25 0.34 0.466 

Value of the negative card 

-750 vs. -250 -2.86 0.40 <0.001

11 

-2.57 0.30 <0.001 -1.32 0.34 <0.001 

Number of negative cards 

1 vs. 3 5.07 0.40 <0.001 4.21 0.30 <0.001 4.53 0.34 <0.001 

Intercept 12.00 0.48 <0.001 9.06 0.39 <0.001 7.15 0.41 <0.001 

 

 

Table A3: Results of linear mixed effects models for comparison of difference in risk taking 

tendency between various tasks between both groups 

Interaction F Coef. SE P 

Cold to Warm: Ski Vs. VB 182.08 -0.43 0.49 0.395 

Warm to Hot: Ski Vs. VB 31.46 -0.89 0.47 0.045 

Old to Hot: Ski Vs. VB 293.81 -1.32 0.54 0.014 

Ski = Ski-mountaineers, VB = Volleyball players

                                                 
28

 In the Cold CCT participants did not receive immediate feedback (result) after each trial. They received 

feedback at the end of all 24 trials, thus we cannot interpret factor ‘PV’ in this version. 
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Appendix 3: Game perception and satisfaction  with performance   

Table A4: Game perception and performance satisfaction for all three versions of CCT, grouped by sport 

  Cold Warm Hot 

N = 40 M SE U p M SE U P M SE U p 

Luck is important with such games (0 = No … 100 = Yes) 

  

  

  

  

  

  

  

  

  

Volleyball players 57.85 25.89 
185.5 0.695 

61.00 31.92 
190.0 0.787 

60.30 30.32 
184.0 0665 

Ski-mountaineers 48.90 31.29 66.05 19.37 64.80 22.30 

Skills are important with such games (0 = No … 100 = Yes) 

  

  

  

  

  

  

  

  

  

Volleyball players 46.50 24.59 
158.5 0.261 

43.15 25.57 
184.0 0.665 

51.90 27.66 
177.0 0.534 

Ski-mountaineers 37.35 25.41 40.30 22.88 48.65 24.02 

When I play games of chance I am usually (0 = Unlucky … 100 = Lucky) 

  

  

  

  

  

  

  

  

  

Volleyball players 32.30 22.71 
122.0 0.035 

27.60 21.96 
117.0 0.024 

24.85 21.74 
101.0 0.007 

Ski-mountaineers 45.65 15.43 42.85 13.99 42.80 14.21 

Game was manipulated (0 = No … 100 = Yes) 

 
  

Volleyball players 24.70 24.89 
180.0 0.587 

27.25 20.53 
171.0 0.432 

46.00 26.98 
111.5 0.017 

Ski-mountaineers 17.40 19.54 36.05 26.96 25.90 20.87 

Compared to the others my results are (0 = Worse … 100 = Better) 

 Volleyball players 47.95 13.08 
143.0 0.122 

48.50 17.52 
187.0 0.725 

47.90 17.33 
168.0 0.386 

Ski-mountaineers 41.25 11.28 45.35 14.70 42.25 14.39 

 In another game I would I turn (0 = Less … 100 = More) cards. 

 
  

Volleyball players 44.15 20.99 
193.0 0.849 

48.90 20.73 
184.0 0.664 

46.15 16.18 
186.0 0.704 

Ski-mountaineers 42.80 14.52 47.75 9.45 49.45 13.67 

In another game I would score (0 = Worse … 100 = Better)   

Volleyball players 59.85 12.84 
114.0 0.020 

55.35 15.73 
164.5 0.336 

57.70 15.95 
132.5 0.067 

Ski-mountaineers 51.95 14.00 50.20 12.38 50.85 14.52 
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 Table A5: Results of Spearman’s rho test for associations between various evaluations in the Cold CCT, grouped by sport 

N  =  20 
Luck is 

important
1
 

Skills are 

important
1
 

Playing 

safe/risky
2 

Average 

number of cards 

I am 

unlucky/lucky
3 

Cold rs p rs p rs p rs p rs p 

Luck is important
1 

  

-0.312
a
 0.180 -0.450

a
 0.047 0.2420

a
 0.303 -0.158

a
 0.505 

Skills are important
2
 -0.431

b 
0.058 

  

0.100
a
 0,673 -0,019

a
 0,937 -0,106

a
 0,657 

Playing safe/risky
3 -0.457

b
 0.043 0.470

b
 0.037 

  

0.131
a
 0.582 0.055

a
 0.817 

Average number of cards -0.151
b
 0.524 0.363

b
 0.115 0.704

b
 0.001 

  

0.078
a
 0.745 

I am unlucky/lucky
3 -0.179

b
 0.449 -0.259

b
 0.271 -0.039

b
 0.869 0.074

b
 0.757 

  1
: (0 = No … 100 = Yes), 

2
: (0 = Safe … 100 = Risky), 

3
: 0 = Unlucky … 100 = Lucky); 

a
: volleyball players, 

b
: ski-mountaineers 

Table A6: Results of Spearman’s rho test for associations between various evaluations in the Warm CCT, grouped by sport 

N  =  20 
Luck is 

important
1
 

Skills are 

important
1
 

Playing 

safe/risky
2 

Average number 

of cards 

I am 

unlucky/lucky
3 

Warm rs p rs p rs p rs p rs p 

Luck is important
1 

  

-0.613
a 

0.004 0.770
a
 <0.001 0.753

a
 <0.001 -0.469

a
 0.037 

Skills are important
2
 -0,303

b 
0,194 

  

-0.299
a
 0.200 -0.459

a
 0.042 0.102

a
 0.668 

Playing safe/risky
3 -0.215

b
 0.363 0.552

b
 0.012 

  

0.743
a
 <0.001 -0.503

a
 0.024 

Average number of 

cards -0.419
b
 0.066 0.435

b
 0.055 0.539

b
 0.014 

  

-0.434
a
 0.056 

I am unlucky/lucky
3 -0.191

b
 0.420 -0.225

b
 0.340 -0.277

b
 0.238 -0.588

b
 0.006 

  1
: (0 = No … 100 = Yes), 

2
: (0 = Safe … 100 = Risky); 

3
: (0 = Unlucky … 100 = Lucky); 

a
: volleyball players, 

b
: ski-mountaineers 
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Table A7: Results of Spearman’s rho test for associations between various evaluations in the Hot CCT, grouped by sport 

N  =  20 
Luck is 

important
1
 

Skills are 

important
1
 

Playing 

safe/risky
2 

Average 

number of cards 

I am 

unlucky/lucky
3 

Warm rs p rs p rs p rs p rs p 

Luck is important
1 

  

-0.345
a 

0.136 0.550
a
 0.012 0.370

a
 0.108 0.005

a
 0.982 

Skills are important
2
 -0.232

b 
0.324 

  

-0.265
a
 0.258 0.008

a
 0.975 -0.028

a
 0.906 

Playing safe/risky
3 0.034

b
 0.887 0.416

b
 0.068 

  

0.391
a
 0.088 0.257

a
 0.275 

Average number of cards -0.390
b
 0.089 0.686

b
 0.001 0.551

b
 0.012 

  

-0.068
a
 0.775 

I am unlucky/lucky
3 -0.264

b
 0.260 0.234

b
 0.321 0.277

b
 0.238 0.470

b
 0.036 

  1
: (0 = No … 100 = Yes), 

2
: (0 = Safe … 100 = Risky); 

3
: (0 = Unlucky … 100 = Lucky); 

a
: volleyball players, 

b
: ski-mountaineers 
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Appendix 4: The level  of  attention attributed to game factors   

Table A8: Differences between ski-mountaineers and volleyball players in the amount of focus being placed to various game parameters 

  Cold Warm Hot 

N = 40 M SE U p M SE U p M SE U p 

I focused on the number of loss cards in this game (0 = No … 100 = Yes) 

 Volleyball players 38.95 24.67 
183.5 0.655 

48.40 25.57 
185.5 0.695 

46.45 22.56 
191.0 0.808 

Ski-mountaineers 44.75 32.74 44.45 31.90 44.60 31.34 

I focused on the gain amount in this game (0 = No … 100 = Yes) 

 Volleyball players 30.85 20.53 
143.0 0.123 

42.90 21.36 
51.0 <0.001 

46.15 20.12 
103.0 0.009 

Ski-mountaineers 19.75 13.99 18.65 13.95 24.60 24.60 

I focused on the loss amount in this game (0 = No … 100 = Yes) 

 Volleyball players 33.25 24.52 
167.0 0.372 

37.00 21.82 
153.0 0.211 

42.80 20.75 
197.5 0.946 

Ski-mountaineers 27.65 27.13 31.25 26.23 41.20 29.49 
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Table A9: The result of Wilcoxon’s test of comparison between the levels of attention being attributed to each of the three factors, grouped by the 

CCT version and sport 

 
Cold 

 
Warm 

 
Hot 

N = 20 
Number of 

loss cards 

Gain 

amount 

Loss 

amount  

Number 

of loss 

cards 

Gain 

amount 

Loss 

amount  

Number 

of loss 

cards 

Gain 

amount 

Loss 

amount 

Number of 

loss cards  

Z = -1.423, 

p = 0.155
a 

Z = -0.948 , 

p = 0.343
 a
   

Z = -0.748, 

p = 0.433
 a
 

Z = -1.177, 

p = 0.239
 a
   

Z = -2.620,  

p = 0.793
 a
 

Z = -0.349, 

p = 0.727
 a
 

Gain 

amount 

Z = -3.184,  
p = 0.001

b 
 

Z = -0,308, 

p  = 0.758
 a
  

Z = -3.468, 

p = 0.001
 b

  

Z = -0,972, 

p  = 0.331
 a
  

Z = -2.271, 

p = 0.023
 b

  

Z = -0,611, 

p  = 0.541
 a
 

Loss 

amount 

Z = -1.678, 

p = 0.093
 b

 

Z = -1.518, 

p = 0.129
 b

   

Z = -2.346, 

p = 0.019
 b

 

Z = -1.657, 

p = 0.097
 b

   

Z = -0.458, 

p = 0.647
 b

 

Z = -1.706, 

p = 0.088
 b

  

a
:  volleyball players,  

b
:

 
ski-mountaineers;  
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Appendix 5:  Correlations between CCT results  and risk associated 

concepts    

Table A10: Spearman’s rho coefficients of correlation between average number of cards 

chosen in all three versions of CCT with risk perception, risk-taking tendency and comparison 

with others/real life 

  Volleyball players 

(N =20) 

Ski-mountaineers   

(N = 20) 

  

  Coef p Coef p Z p 

 In this game I made (0=Safe -> 100=Risky) decisions.   

Average 

cards 

chosen 

Cold 0.131 0.582 0.704 0.001 -2.167 0.030 

Warm 0.743 <0.001 0.539 0.014 1.033 0.302 

Hot 0.391 0.088 0.551 0.012 -0.603 0.547 

When comparing game to the real life I make more 

(0=Safe -> 100=Risky) decisions in real life. 

  

Average 

cards 

chosen 

Cold -0.382 0,096 0.251 0.285 -1.921 0.055 

 Warm -0.369 0.110 0.356 0.123 -2.214 0.027 

Hot 0.296 0.205 0.434 0.056 -0.466 0.642 

If I compare myself to the others I make more 

(0=Safe -> 100=Risky) decisions in real life. 

  

Average 

cards 

chosen 

Cold 0.161 0. 490 0.419 0.066 -0.828 0.408 

Warm -0.096 0.688 0.324 0.164 1.261 0.207 

Hot 0.307 0.081 0.525 0.017 -0.775 0.438 

In real life I avoid danger (0=No -> 100=Yes).   

Average 

cards 

chosen 

Cold -0.391 0.089 -0.376 0.102 -0.051 0.959 

Warm 0.219 0.354 -0.114 0.174 0.983 0.326 

Hot 0.081 0.734 -0.316 0.174 1.191 0.234 

In real life I like risky situations (0=No -> 100=Yes).   

Average 

cards 

chosen 

Cold 0.189 0.425 0.313 0.180 -0,386 0,699 

Warm -0.005 0.984 0.543
 0.014 -1,788 0.074 

Hot 0.041 0.984 0.400 0.081 -1.116 0.265 
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Appendix 6: A list of  cases for the second experiment  

  WEATHER WIND 
TEMP 

°C 
DATE TIME 

SLOPE 

SIDE 

SLOPE 

INCLINATION 

DANGER 

SLOPES 

AVALAN. 

RISK LEVEL 
SNOW GROUP POPULAR 

 REDUCTION 

METHOD 

RESULT  

L1 sun strong -10 December 10 a.m. East < 25 NW-NE 2 
powder, 

 50 cm 
2 Popular 0,25 

L2 snowing windless 1 March 10. a.m. North < 30 all 2 
wet,  

50 cm 
4 Popular 0,25 

L3 sun strong -10 December 3 p.m. East < 25 W-E 3 stable 2 Rare 0,50 

L4 sun strong -10 December 3 p.m. NE < 25 all 3 stable 3 Popular 0,50 

M1 sun strong 1 December 3 p.m. NE < 30 W-E 3 
wet, 

 50 cm 
2 Popular 1,00 

M2 sun moderate 1 December 3 p.m. East < 35 NW-NE 3 stable 3 Rare 1,00 

M3 sun strong -10 December 10 a.m. East < 25 NW-NE 3 
powder, 

 50 cm 
4 Rare 1,00 

M4 sun strong 3 December 10 a.m. East < 30 NW-NE 3 
wet,  

50 cm 
4 Rare 1,00 

M5 sun strong -10 December 3 p.m. South < 25 all 3 stable 2 Rare 1,00 

M6 sun windless 3 March 10 a.m. South < 30 all 3 
wet,  

50 cm 
3 Rare 1,00 

M7 sun moderate -3 December 10 a.m. NE < 35 NW-NE 3 
powder, 

 50 cm 
3 Popular 1,00 

M8 sun strong -3 December 10 a.m. East < 30 W-E 3 
powder, 

 50 cm 
3 Rare 1,00 

M9 sun moderate 2 February 10 a.m. South < 30 NW-NE 3 
wet,  

50 cm 
3 Rare 1,00 

M10 snowing strong 1 March 10 a.m. North < 25 all 2 stable 6 Popular 1,00 

R1 sun strong -3 December 10 a.m. NE < 35 NW-NE 3 
powder, 

 50 cm 
3 Rare 2,00 

R2 sun strong -10 December 10 a.m. NE < 35 all 3 stable 7 Rare 4,00 
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Appendix 7: Vignette,  case M7 (Original)   

 

  

 

1000 m 
 

 

Vremenska napoved: 

 

 

 
-3° C 

V gorah se nadaljuje hladno zimsko vreme z 

dnevnimi temperaturami okoli -3°C. Sončno 

bo, veter se bo postopoma polegel. 

 Snežne razmere in nevarnost plazov: 

NEVARNA 
POBOČJA: 

 

 

SPLOŠNA 
NEVARNOST 

PLAZOV: 

 

3 
 

Novozapadli sneg se je predvidoma sicer dobro sprejel s podlago, a se je nevarnost 

snežnih plazov prehodno povečala na 3. stopnjo. Sneg je precej razpihan in 

premetan, zato so snežne razmere zelo različne in se spreminjajo na razmeroma 

majhnih razdaljah.  

 POBOČJE: VIŠINA IN NAKLON: SNEŽNA ODEJA: 

  

  

          

Stabilna podlaga 

 

 N 

S 

W E 

 

35° 

1500 m 

Podatki o turi:  

- dobro poznana smer, večkrat prevožena v preteklih dneh 

- velikost skupine: 3 podobno izkušeni smučarji  

- December, 10:00 

VPRAŠANJE: 

Ali bi se odločili za ta turni smuk? 

 

0 = DA 

 

1 = NE 
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Nevarnost plazov: 

NEVARNA 
POBOČJA: 

 

 

SPLOŠNA 
NEVARNOST 

PLAZOV: 

 

3 
 

Splošna nevarnost plazov je znatna tj. 3 stopnje po evropski petstopenjski lestvici. 

Nevarna so strmejša pobočja ter mesta z napihanim snegom, kjer lahko ob večji 

dodatni obremenitvi sprožite kakšen snežni plaz. Na mestih, kjer je sneg spihan, je 

tudi nevarnost zdrsov na poledeneli površini. 

 

 

 

1000 m 
 

Vremenska napoved: 

 

 

 
-3° C 

V gorah se nadaljuje hladno zimsko vreme z 

dnevnimi temperaturami okoli -3°C. Sončno 

bo, veter se bo postopoma polegel. 

 

POBOČJE: VIŠINA IN NAKLON: SNEŽNA ODEJA: 

  

  

          

Stabilna podlaga 

 

 N 

S 

W E 

 

35° 

1500 m 

Podatki o turi:  

- dobro poznana smer, večkrat prevožena v preteklih dneh 

- velikost skupine: 3 podobno izkušeni smučarji  

- December, 10:00 

VPRAŠANJE: Kakšna je po vašem mnenju verjetnost, da pride do proženja plazu? 

ZELO NIZKA NIZKA PRECEJ NIZKA NEVTRALNO PRECEJ VISOKA VISOKA ZELO VISOKA 

1 2 3 4 5 6 7 
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Appendix 8: Vignette,  case M7 (English version)  

 

  

1000 m 
 

 

Weather forecast: 

 

 

 
-3° C 

In the mountains the cold winter weather with 

temperatures around -3°C continues. It will be 

mostly sunny; wind will gradually weaken 

during the day. 

 
Avalanche report: 

DANGEROUS 
SLOPES: 

 

 

AVALANCHE 
DANGER LEVEL: 

 

3 
 

The avalanche hazard will be considerable. Avoid steep slopes and places with 

drifted snow, where avalanche is likely to be triggered in the event of high levels of 

additional stress. Beware of slippery conditions on surfaces that have been cleared 

of snow. 

 

 

SLOPE: HEIGHT, INCLINATION: SNOWPACK: 

  

  

          

Stable 

 

 N 

S 

W E 

 

35° 

1500 m 

Additional information on the tour:  

- Well known, popular route 

- Group of people: 3 with similar level of experience  

- December, 10 a.m. 

QUESTION: 

Would you take this ski-mountaineering tour? 
0 = Yes 1 = No 
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1000 m 
 

Weather forecast: 

 

 

 
-3° C 

In the mountains the cold winter weather with 

temperatures around -3°C continues. It will be 

mostly sunny; wind will gradually weaken 

during the day. 

 
Avalanche report: 

DANGEROUS 
SLOPES: 

 

 

AVALANCHE 
DANGER LEVEL: 

 

3 
 

The avalanche hazard will be considerable. Avoid steep slopes and places with 

drifted snow, where avalanche is likely to be triggered in the event of high levels of 

additional stress. Beware of slippery conditions on surfaces that have been cleared 

of snow. 

 SLOPE: HEIGHT, INCLINATION: SNOWPACK: 

  

  

          

Stable 

 

 N 

S 

W E 

 

35° 

1500 m 

Additional information on the tour:  

- Well known, popular route 

- Group of people: 3 with similar level of experience  

- December, 10 a.m. 

Question: Estimate the probability that an avalanche will occur: 

VERY IMPROBABLE IMPROBABLE 
SOMEWHAT 
IMPROBABLE 

NEUTRAL 
SOMEWHAT 
PROBABLE 

PROBABLE VERY PROBABLE 

1 2 3 4 5 6 7 
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Appendix 9: Panas-X Item composit ion and Results  

Table A11: Item composition of PANAS-X scales (Watson & Clark, 1999)  

Scale name Items included 

Positive Affect       
active, alert, attentive, determined, enthusiastic,  

excited, inspired, interested,  proud, strong 

Negative Affect  
afraid, scared, nervous, jittery,  irritable, hostile,  

guilty,  ashamed, upset,  distressed  

Joviality 
happy, joyful, delighted, cheerful, excited, 

enthusiastic,  lively,  energet ic 

Self-assurance proud, strong, confident, bold,  daring, fearless  

Attentiveness  alert , attentive, concentrating, determined  

Fear afraid, scared, frightened, nervous, jittery,  shaky  

Hostility angry, hostile,  irritable, scornful, disgusted, loathing  

Guilt 
guilty,  ashamed, blameworthy, angry at self, disgusted 

with self, dissatisfied with self  

Sadness blue, downhearted, alone, lonely  

Other scales  

shy, bashful, sheepish, timid, sleepy, tired, sluggish, 

drowsy, calm, relaxed, at ease, amazed, surprised, 

astonished 

Table A12: Results of paired-T test for PANAS-X scores before and after watching the 

selected video clip 

N = 10 Before After  
 

 
M SD M SD t p 

General Positive Affect 2,47 0,65 2,89 0,93 3,15 0.012 

General Negative Affect 1,43 0,30 1,56 0,58 0,65 0.533 

Joviality 2,86 0,72 3,25 0,81 2,33 0.045 

Attentiveness 2,28 0,79 2,58 0,82 1,58 0.147 

Self-assurance 2,52 0,74 2,75 0,99 1,02 0.336 

Fear 1,20 0,16 1,34 0,44 1,00 0.343 

Hostility 1,30 0,17 1,57 0,43 1,76 0.112 

Guilt 1,25 0,35 1,13 0,22 -0,90 0.390 

Sadness 1,36 0,50 1,38 0,36 0,13 0.903 

Basic Positive Affect
29

 2,55 0,67 2,86 0,83 2,29 0.048 

Basic Negative Affect
30

 1,28 0,16 1,35 0,26 0,78 0.457 

                                                 
29

 Basic Positive Affect = (Joviality + Self-assurance + Attentiveness) / 3; (Watson & Clark, 1999) 
30

 Basic Negative Affect = (Sadness + Guilt + Hostility + Fear) / 4; (Watson & Clark, 1999) 
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Appendix 10: Mean scores and l inear regression for demographics  in 

experiment with vignettes  

Table A13: Results of Wilcoxon Signed Ranks test for risk assessment scores before and after 

watching the video 

 
 

Before After  
 

 
N M SD M SD Z P 

Gender  

 

 

    
Male 165 3.93 1.44 3.59 1.26 -2.563 0.010 

Female 135 3.77 1.29 3.35 1.32 -2.994 0.003 

Age  

 

 

    
< 30 89 3.67 1.36 3.35 1.36 -1.948 0.051 

30 – 35 121 4.02 1.32 3.55 1.32 -3.213 0.001 

35+ 90 3.82 3.53 3.53 1.18 -1.242 0.214 

Education  

 

 

    
High school, College 60 4.05 1.64 3.25 1.34 -3.002 0.003 

Bachelor degree 165 3.78 1.30 3.52 1.28 -2.196 0.028 

Master/PhD 75 3.87 1.30 3.59 1.28 -1.637 0.102 

Marital status  

 

 

    
Single 105 3.82 1.34 3.82 1.24 -0.045 0.964 

Engaged without 

children 
105 3.90 1.41 3.07 1.25 -4.796 <0.001 

Engaged with children 90 3.86 1.38 3.58 1.27 -1.612 0.107 

Years of experience  

 

 

    
< 3 60 3.60 1.24 3.68 1.29 -0.413 0.680 

4 – 8 150 3.87 1.37 3.27 1.25 -4.623 <0.001 

> 9 90 4.00 1.45 3.70 1.31 -1.752 0.080 

Level of expertise  

 

 

    
(Advanced) Beginner 105 3.87 1.39 3.50 1.29 -1.865 0.062 

Competent 150 3.89 1.34 3.46 1.31 -3.754 <0.001 

Proficient 45 3.71 1.46 3.51 1.25 -0.643 0.520 
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Before After  

 

 
N M SD M SD Z p 

Frequency of participation  

    
Seldom – 1/month 120 3.83 1.40 3.41 1.27 -2.710 0.007 

Often – 1/14 days 90 3.91 1.36 3.37 1.33 -3.400 0.001 

Regularly – 1/week 90 3.83 1.35 3.70 1.28 -0.757 0.449 

Injuries  

    
Never injured 150 3.92 1.36 3.70 1.27 -1.781 0.075 

Small injuries 150 3.79 1.39 3.27 1.28 -3.669 <0.001 

Avalanche experience  

    
Never 75 3.57 1.22 3.65 1.26 -0.494 0.621 

Saw an avalanche from 

a safe point 
150 3.88 1.36 3.44 1.25 -3.444 0.001 

Being involved 60 4.15 1.52 3.38 1.44 -3.429 0.001 
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Table A14: Non-significant associations between change in risk assessment between both 

session of vignettes and demographic and study-relevant characteristics of participants 

Parameter Coef SE Z p 

Gender  (F = 0.374, p = 0.541) 

Female vs. Male -0,68 1,11 -0.612 0.541 

Age (F = 0.439, p = 0.645) 

 (< 30) vs. (> 35)  -0.39 0. 44 -0.885 0.377 

(30 - 35) vs. (> 35)  -0.08 0.33 -0.244 0.808 

Education (F = 1.282, p = 0.279) 

High school/College vs. Master/PhD 0.45 1.77 0.252 0.801 

Bachelor degree  vs. Master/PhD  0.97 1.34 0.717 0.474 

Level of experience (F = 1.300, p = 0.274) 

(Advanced) Beginner  vs. Proficient -1.07 0.67 -1.612 0.108 

Competent  vs. Proficient  0.27 0.96 0.281 0.779 

Frequency of participation (F = 0.430, p = 0.651) 

Seldom  vs. Regularly 0.26 0.74 0.348 0.728 

Often vs. Regularly  -0.84 0.98 -0.857 0.392 

Injuries (F = 0.891, p = 0.346) 

Never been injured vs.  Small injuries 0.72 0.76 0.944 0.346 

Avalanche experience (F = 1.284, p = 0.278) 

Never being close to an avalanche vs. Being 

involved in an avalanche  
0.66 0.76 0.871 0.385 

Seeing an avalanche from safe point vs.  

Being involved in an avalanche  
0.57 0.48 1.176 0.241 
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Appendix 11: Relationship between changes in  risk-taking tendency  and 

demographics  and other study-relevant characteri st ics 

Table A15: Changes in the risk-taking tendency in relation to the gender; 


2

(3 )  = 8.450, p  = 0.038 

 Male (N) Female (N) Total  (N) 

No to No 57 58 115 

Yes to Yes 55 28 83 

Yes to No 23 14 37 

No to Yes 30 35 65 

Total  165 135 300 

 

 

 
 

Table A16: Changes in the risk-taking tendency in relation to the education;  


2

(6 )  = 18.31, p  = 0.005 

 High school, 

college 

Bachelor 

degree 
Master/PhD Total  

No to No 14 76  25  115  

Yes to Yes 24 38  21  83  

Yes to No 4  24  9  37  

No to Yes 18  27  20  65  

Total  60  165  75  300  

 

 

 
 

Table A17: Changes in the risk-taking tendency in relation to the level of expertise; 


2

(9 )  = 16.776, p  = 0.052 

 Novice 
Advanced 

beginner 
Competent Proficient  Total  

No to No 9 31 59 16 115 

Yes to Yes 6 16 45 16 83 

Yes to No 3 7 18 9 37 

No to Yes 12 21 28 4 65 

Total  30 75 150 45 300 
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Table A18: Changes in the risk-taking tendency in relation to experiencing an avalanche; 


2

(9 )  = 14.592, p  = 0.103 

 
No 

experience 

Seeing one 

from a 

distance  

Being 

close,   

escaped  

Being caught  

and  

self-rescued 

Total  

No to No 36 59 7 13 115 

Yes to Yes 12 48 4 19 83 

Yes to No 11 23 0 3 37 

No to Yes 16 35 4 10 65 

Total  75 165 15 45 300 

 
 
 

 

Table A19: Changes in the risk-taking tendency in relation to the number of avalanche 

experiences; 
2

(9 )  = 21.527, p  = 0.011 

 0 1 
2 –  3 

 times 

More 

than 4 

times 

Total  

No to No 36 22 24 33 115 

Yes to Yes 12 15 37 19 83 

Yes to No 11 5 9 12 37 

No to Yes 16 18 20 11 65 

Total  75 60 90 75 300 

 

 
 

Table A20: Changes in the risk-taking tendency in relation to years of active participation in 

ski-mountaineering; 
2

(6 )  = 16.173, p  = 0.013 

 < 3 4 - 9   10 < Total  

No to No 28 48 39 115 

Yes to Yes 8 53 22 83 

Yes to No 8 14 15 37 

No to Yes 16 35 14 65 

Total  60 150 90 300 
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Table A21: Changes in the risk-taking tendency in relation to vignette risk level; 


2

(6 )  = 18.134, p = 0.006 

 
Vignette’s risk level 

Change in 

response 

Low 

(N = 60) 

Medium 

(N = 200) 

High 

(N = 40) 

No to No 17 (28.33%) 72 (36.0%) 26 (65.0%) 

Yes to Yes 24 (40.0%) 54 (27.0%) 5 (12.5%) 

No to Yes 12 (20.0%) 47 (23.5%) 6 (15.0%) 

Yes to No 7 (11.67%) 27 (13.5%) 3 (7.5%) 
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Appendix 12: Master thesis  summary in Slovene language  

Nagnjenost  k tveganju  in  vpliv pozit iv nega razpoloženja  

 na tveganje pri turnih smučarjih   

 

UVOD 

Turna smuka je neločljivo povezana s tveganjem in čeprav turni smučarji sami 

sebe ne zaznavajo kot nagnjene k tveganju, jih laična javnost velikokrat  vidi 

kot take. Kar nekaj raziskav je bilo nare jenih na področju osebnostnih 

lastnosti  alpinistov in iskanju razlogov, zakaj se le -ti podajajo v gore, 

medtem ko v obstoječi l iteraturi zaenkrat  še ni  zaslediti  raziskave, ki  bi  bolj 

podrobno obravnavala sam odnos do tveganja pri  turnih smučarjih.  

Alpinizem in turna smuka 

V zadnjem stoletju prejšnjega tisočletja se je začel skokovit razvoj 

alpinističnih dejavnosti. Načelo osvajanja vrhov je bilo hitro spremenjeno v 

»višje, hitreje in težje«, kar je kmalu vodilo v razvoj novih alpinist ičnih 

tehnik, ki so omogočale osvajanje težjih smeri , ne glede na vreme ali letni 

čas. Turna smuka je alpinistična tehnika, ki s pomočjo smučk omogoča 

dostopanje in sestopanje v svet gora tudi pozimi (Bele,  2005).  Na področju 

alpinizma je bilo narejenih kar nekaj raziskav, manj  pa je tem, ki  bi  se 

osredotočale le na turne smučarje, zato smo se v nadaljevanju nanašali tako 

na študije iz področja turne smuke, kot tudi iz alpinizma.  

Čeprav alpinizem ustreza tako Suitsovi definiciji igre  kot tudi športa  (Suits,  

2005), mnogi alpinist i  trdijo, da je alpinizem veliko več kot le šport ali igra,  

saj zahteva celega človeka, ki mora biti  tako mentalno kot fizično izredno 

dobro pripravljen (Strojin, 1999). »Alpinizma se ne priučiš ne iz knjig, ne iz 

predavanj, ne iz naukov. Sam se ga naučiš iz lastnih izkušenj ,« pravi Klement 

Jug (1997, str. 39), Beedie  (2007) pa dodaja, da mora alpinist poleg 

poznavanja gora in dolgoročnega nabiranja izkušenj v alpinist ičnih 

dejavnostih izpolnjevati  tudi socialni vidik in upoštevati pravila alpinizma.  

Mediji  so imeli v preteklosti velik vpliv na popularizem alpinizma in na 

dojemanje tveganja, ki prit iče ukvarjanju z alpinist ičnimi dejavnostmi. V 19. 

stoletju so razširi li  misel , da alpinizem ne more biti tako nevaren, če se z 

njim ukvarja tako veliko število l judi (Strojin, 1999), medtem ko je v zadnjem 

času opaziti popolnoma drugačno usmeritev. Ne le, da se je število člankov, 

ki se nanašajo na alpinizem, v zadnjem desetletju izrazito zmanjšalo,  temveč 

je opazna tudi razlika v fokusu poročanja. Nesreče s smrtn im izidom in 

senzacionalna reševanja so najpogostejša tema člankov, ki  se nanašajo na 

alpinizem, vsaj  v večini splošnih časopisov in revij  (Golob, 2008).  
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Odločanje  

Izmed več kot 300 različnih teorij s področja odločanja, ki so bile razvite do 

danes, jih le manjši del ustreza odločanju v športu ( Bar-Eli , Plessner, & Raab, 

2011). Osebnostni  dejavniki, kot npr. pretekle izkušnje in situacijski  

dejavniki,  kot npr. hitro spreminjajoče se okoliščine ,  so pomemben element 

odločanja v športu. Model naturalističnega odločanja  (Naturalistic decision 

making –  NDM) razlaga odločanje na podlagi (a) izkušenega odločevalca, ki  

(b)se ravna po situacijsko primernih pravilih  (c) z uporabo situaciji  

primernih znanj in izkušenj, (d) njegovo vedenje pa je skladno z njegovimi 

sposobnostmi (Lipshitz, Klein, Orsanau, & Salas, 2001) .  

Model odločanja, ki se opira na primerjavo situacije z že doživetimi in 

prepoznanimi dogodki (Recognition -Primed Decision making model –  RPDM) 

ponuja razlago procesa odločanja tudi v situacijah, ko zar adi časovnega 

pritiska primerjava različnih možnih rešitev ne pride v poštev (Klein,  1993).  

Model omogoča razlago procesa odločanja tako v enostavnih, kot tudi v bolj  

kompleksnih situacijah, kjer je potrebno večkratno ocenjevanje posameznih 

parametrov in modeliranje potencialnih rešitev. Več različnih študij je 

pokazalo visoko skladnost modela z dejanskim odločanjem pri različnih 

skupinah ljudi, katerih odločanje je pod velikim časovnim pritiskom (Lipshitz  

et al . ,  2001). RPDM model se opira na sinergično de lovanje med intuicijo in 

razumom; intuitivno mišljenje je odgovorno za iskanje najprimernejše rešitve 

znotraj bazena možnih rešitev, medtem ko razumski del preveri ali bi ta 

rešitev ustrezala tudi v trenutni si tuaciji (Klein,  2008).  

Odločanje je pomemben element turne smuke. Turni smučar se odloča na 

začetku o sami primernosti neke turne smuke in nato ob vznožju hriba 

ponovno preveri vse elemente, mnogokrat pa mora tudi kasneje, med samo 

turo preverjati pravilnost svoje odločitve. Proces odločanja med temi tremi 

primeri se med seboj razlikuje v več bistvenih elementih, med katerimi so 

pomembne oddaljenost dogodka, časovni pri tisk, možnost spreminjanja 

odločitev ter stopnja pričakovanja in vzburjenosti.  RPDM model omogoča 

pojasnitev procesa odločanja v vseh t reh primerih.  

Tvegano vedenje 

Tveganje vedenje je opredeljeno kot »vsako zavestno ali nezavedno 

nadzorovano vedenje, katerega izid je negotov, prav tako pa so lahko 

negotove posledice,  to je korist i ali stroški, na fizičnem, ekonomskem ali  

psiho-socialnem področju posameznika in/ali njegove okolice ,« (Trimpop, 

19994, str. 9). Nagnjenost k tveganemu vedenju se razlikuje med različnimi 

področji,  npr.  tveganje na področju rekreacije, financ, ipd.,  pri čemer stopnje 

nagnjenosti na enem področju ne moremo posplo šiti na druga področja 

(Figner & Weber,  2011) . Med športno tveganje uvrščamo sodelovanje pri 

visoko tveganih športih, kjer mora »posameznik sprejeti  možnost resnih 
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poškodb ali smrti kot neločljiv del  ukvarjanja s to aktivnostjo« (Kajtna,  

Tušak, Barič, & Burnik, 2004, str. 25) .  Med slednje lahko štejemo tudi turno 

smuko.  

Poznamo več različnih teorij , ki bodisi opisujejo različne strategije delovanja 

v tveganih situacijah, kot npr. teorija usmerjenega nadzora ( Regulatory-focus 

theory),  al i pa poskušajo razložiti zakaj se nekdo prostovoljno odloči za neko 

tvegano dejavnost (npr. Csikszentmihaly-jeva teorija toka).  Kar nekaj teorij 

se nagiba k vzporednemu delovanju dveh procesov oz . sistemov pri  

tveganemu vedenju, tj .  emocionalnega in razumskega. Izkustveni oz.  

emocionalni proces deluje hitro, spontano in intuitivno, medtem ko razumski 

del temelji na logični presoji  in zavestnem nadzoru ( Figner,  Mackinlay, 

Wilkening, & Weber, 2009).  

Čeprav so turni smučarji v glavnem dobro poučeni o možnih nevarnostih v 

turni smuki, vseeno prihaja do nesreč. McCammon (2004) je v svoji študiji  

opredelil  šest t ipičnih pristranosti  (bias) ali zank, zaradi katerih so bolj ali  

manj izkušeni turni smučarji spregledali  očitne znake nevarnosti in se podali 

v tvegane situacije, ki so se končale z nesrečo ali smrtjo .   

Čustvena stanja in odločanje v tveganih situacijah  

Čustvena stanja imajo pomemben vpliv na naše odločanje. Poznamo več 

različnih pristopov k proučevanju vpliva pozitivnih in negativnih čustvenih 

stanj na sprejemanje odločitev, pri čemer pa se med seboj precej  razlikujejo. 

Po informativnem pristopu (»informational approach«) naj bi  čustveno stanje 

služilo kot neke vrste usmerjevalnik, ki  nakazuje kako varno je okolje in 

kakšna stopnja previdnosti je potrebna; pristop  omejene sposobnosti  (»l imited 

capacity approach«) trdi , da v procesu odločanja čustva zavzemajo del 

kognitivnega prostora in zato zmanjšujejo učinkovitost razumskega procesa,  

motivacijski pristop  (»motivational approach«) pa trdi,  da so čustva 

motivacijsk i  faktor, ki usmerja naše vedenje (Pomery, 2008; Trimpop, 1994) .  

Zmožnost vplivanja našega čus tvenega stanja na proces odločanja je odvisna 

tudi od moči posameznega stanja in od naše sposobnosti zaznavanja in 

reguliranja čustev.  

Vrsta čustvenega stanja vp liva tudi na izbiro ustrezne strategije ovrednotenja 

tveganja. Medtem ko negativno razpoloženje vodi v bolj preudaren način 

vrednotenja tveganja, pa pozitivno razpoloženje vodi do bolj intuitivnih 

odzivov. Skladnost med izbiro načina mišljenja in trenutnim  razpoloženjem, 

npr. uporaba intuit ivnega mišljenja v pozitivnem razpoloženju, vodi do 

pozitivnih hedonističnih občutij in povečuje samozavest v človeku, kar lahko 

posledično vodi v manj previdno obnašanje (de Vries, Holland, & Witteman, 

2007).     
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Problem 

Večina raziskav, ki  se nanašajo na tvegano vedenje turnih smučarjev, je 

izvedena s pomočjo vprašalnikov in ostalih samoocenitvenih inštrumentov, v 

glavnem pa se osredotočajo na osebnostne lastnosti turnih smučarjev in 

motive za njihovo dejavnost. V trenu tno dostopni l iteraturi ni veliko raziskav, 

ki bi se problematike tveganega vedenja pri turnih smučarjih lotile s pomočjo 

bolj kompleksnih inštrumentov.   

Raziskovalni vprašanj i  

S to raziskavo smo želeli preveriti,  (1) če so turni smučarji  res bolj nagnjen i  

k sprejemanju tveganih odločitev kot športniki,  ki se ukvarjajo z manj 

tveganim športom, prav tako pa nas je zanimalo, (2) kako pozitivno 

razpoloženje vpliva na zaznavanje tveganja in sprejemanje tveganih 

odločitev.  

Eksperiment 1  

S prvim eksperimentom smo želeli preveriti ,  če so turni smučarji res bolj  

nagnjeni k sprejemanju tveganih odločitev, kot odbojkaši, ki smo jih izbrali 

kot pripadnike manj tveganega športa.   

Hipoteze 

H1 .1 :  Pri razumskem odločanju so turni smučarji bolj nagnjeni k tveganju kot  

odbojkaši.   

H1 .2 :  Pri čustvenem odločanju so turni smučarji bolj  nagnjeni k tveganju kot 

odbojkaši.    

H1 .3 :  V primerjavi z drugimi ljudmi/s splošno populacijo se turni  smučarji  

ocenjujejo kot bolj  naklonjene k tveganemu vedenju kot odbojkaši.  

Metoda 

Udeleženci  

V raziskavi je bilo vključenih 20 turnih smučarjev in 20 odbojkašev, vsi pa so 

bili aktivni v izbranem športu v preteklem letu. Skupini sta si bili podobni  

glede na demografske spremenljivke; nekaj odstopanja je bilo opaziti pri 

pogostosti udejstvovanja  v izbranem športu in v stopnji izkušenosti .  

Merski inštrument in postopek zbiranja podatkov  

V eksperimentu smo uporabili nalogo Columbia Card Task (CCT). Gre za 

dinamično nalogo z nespremenljivo verjetnostno strukturo, ki omogoča 

razlikovanje med razumsk im in čustvenim odločanjem  (Figner et al. ,  2009). 
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Naloga je zasnovana kot igra s kartami, pri kateri se vsak krog začne z 32 -imi 

zakritimi kartami. Udeleženec, katerega cilj  doseči čimveč točk, se mora 

odločiti ,  koliko kart želi razkriti.  Vsak krog je dolo čen z ustrezno 

kombinacijo višine dobička, višino izgube in verjetnostjo izgube, stopnja 

nagnjenosti k tveganju pa se določi na podlagi povprečnega števila razkritih 

kart.  

V t.i.  »hladni« različici (»Cold CCT«) mora udeleženec podati število kart , ki  

jih želi razkriti,  pri čemer dobi povratno informacijo šele po zaključku vseh 

24-ih krogov, med samimi krogi pa nima nikakršne informacije o svoji  

uspešnosti . S to različico proučujemo razumsko odločanje, medtem ko naj bi  

t .i .  »vroča« različica (»Hot CCT«) izzvala pretežno  čustveno odločanje. V 

slednji udeleženec neposredno izbira karte, ki jih želi razkriti,  pri čemer se 

vsaka označena karta takoj razkrije.  V tej različici se udeleženec sproti  

odloča, ali  želi  razkriti  še kakšno karto, prav tako pa dobi tudi t akojšnjo 

povratno informacijo o svoji uspešnosti.  T.i. »topla« različica (»Warm CCT«)  

je kombinacija postopnega odločanja in zakasnjenega odziva; udeleženci 

oštevilčijo izbrane karte, te pa se postopoma razkrijejo šele, ko se udeleženec 

odloči,  da je izbra l  dovolj  kart .     

Krog se zaključi,  ko udeleženec ne želi več razkrivati  kar t  ali  ko odpre 

negativno karto. Nalogi je dodan vprašalnik, ki se nanaša na samo reševanje 

in zajema tudi demografske podatke ter samoocenitev udeleženčevega odnosa 

do tveganja. Nalogo so razvili in preizkusili na Kolumbijski Univerzi,  

uporabljena pa je bila v več sodobnih študijah.  

Udeleženci so odigrali 24 krogov vsake različice. Vsaka različica se je začela 

z prikaznim in dvema testnima primeroma, zaključila pa s pripadajočim 

vprašalnikom o reševanju naloge. Med posameznimi različicami naloge so 

udeleženci odigrali po en primer igre z vžigalicami.   

Rezultati in razprava  

Turni smučarji so podali nižjo oceno naklonjenosti tveganim situacijam v 

realnem življenju in bili  bolj  naklonj eni izogibanju nevarnim situacijam v 

realnem življenju, kot odbojkaši  (razlika ni statist ično značilna).  

Rezultati so pokazali , da so turni smučarji sprejemali  bolj tvegane odločitve v 

primeru razumskega tveganja, medtem ko se je ta razlika zmanjšala ob 

prisotnosti  čustvenih procesov. Pri sprotnem od ločanju s takojšnjo povratno 

informacijo (»Hot CCT«),  kjer naj bi  prevladovalo čustveno odločanje, 

razlika v odločanju več ni  bila izrazita.  

Opazne so tudi razlike med pomenom, ki so ga udeleženci namenili  

posameznim atributom. Verjetnost izgube oz.  število negativnih kart , je bil  

najpomembnejši faktor za obe skupini,  nato pa so se odbojkaši bolj  usmerjali 

glede na vrednost dobitka, medtem ko so turni smučarji bolj upoštevali  
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vrednost izgube. Odbojkaši so večji pomen za svojo uspešnost dodeljevali  

sreči , turni smučarji pa lastnim sposobnostim.  

Skupini sta se razlikovali tako po pripisovanju vpliva zunanjim in notranjim 

dejavnikom, kot tudi po stabilnosti oz. povezanosti odločitev ter oceni lastne 

učinkovitosti. Odbojkaši  so večjo moč pripisovali zunanjim dejavnikom, kot 

je npr. sreča, rezultati med posameznimi različicami naloge so bili manj 

korelirani, prav tako pa so imeli višja pričakovanja glede svojega rezultata v 

primeru ponovitve naloge. Na drugi strani so  se smučarji orientirali bolj na 

svoje lastne sposobnosti, korelacija med vsemi tremi različicami igre je bila 

visoka, prav tako pa so se zdeli  bolj zadovoljni  s svojim izkupičkom.  

Glede na rezultate lahko povzamemo da so turni smučarji  v primerjavi z  

odbojkaši izkazali bolj nadzorovan in stabilen vzorec sprejemanja tveganih 

odločitev, pri čemer so se v veliki meri ravnali glede na svoje lastne 

sposobnosti.   

Eksperiment 2  

V drugem eksperimentu smo želeli preveriti kako pozitivno razpoloženje 

vpliva na zaznavanje tveganja pri  turnih smučarjih .  

Hipoteze 

H2 .1 :  Pozitivno razpoloženje negativno vpliva na zaznavanje tveganja pri 

turnih smučarjih.  

H2 .2 :  Pozitivno razpoloženje povečuje nagnjenost  turnih smučarjev k 

tveganemu vedenju.  

Metoda 

Udeleženci  

V raziskavi je sodelovalo 20 turnih smučarjev različnih starostnih skupin in 

različnih stopenj izkušenosti , vendar z najmanj dvema letoma izkušenj.  Vsi so 

bili aktivni turni smučarji v zadnji sezoni.  

Merski inštrument in postopek zbiranja podatkov  

Za potrebe tega eksperimenta smo oblikovali  vinjete, na podlagi katerih so se 

udeleženci odločali o primernosti  smučarske ture.  Na vsaki vinjeti so bili v 

besedni in slikovni obliki podani podatki ,  na podlagi katerih se turni smučarji 

odločajo o primernosti posamezne ture,  np r. vremenski podatki, nevarnost  

snežnih plazov, naklon pobočja,  velikost skupine, ipd.  
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Pri vsaki vinjeti , skupno jih je bilo 15, so morali udeleženci opredelit i  (1) ali  

bi se odločiti za predlagano turo in (2) kakšna je po njihovem mnenju 

verjetnost, da p ride do proženja plazu. Vinjete so bile razdeljene v tri stopnje 

tveganja –  nizko tveganje (3 primeri),  srednje tveganje (10 primerov) in 

visoko tveganje (2 primera).  

Z namenom vzpostavitve dobrega razpoloženja smo udeležencem predvajali  

kratek posnetek tu rne smuke. Učinkovitost tega posnetka smo predhodno 

testirali s pomočjo Panas -X vprašalnika (Watson & Clark, 1999) .  

Udeleženci so najprej odgovorili  na vseh 15 vinjet,  si nato ogledali  video 

posnetek ter nazadnje ponovno odgovoril i na vseh 15 vinjet, ki so  bile tokrat  

prikazane v drugačnem vrstnem redu.  

Rezultati in razprava  

Po ogledu video posnetka so udeleženci opredelili  znatno manjšo stopnjo 

verjetnosti proženja plazu, prav tako pa so izkazovali višjo pripravljenost  

udeležbe na turi.  

Na spremembo v zaznavanju stopnje tveganja sta imela vpliv tako družinski  

status kot tudi dolžina ukvarjanja s turno smuko, pri čemer so samski 

udeleženci in udeleženci z dlje kot devetletnimi izkušnjami v turni smuki 

izkazali najmanjšo spremembo v zaznanem tveganju.  

Na primeru vinjet z  visoko stopnjo tveganja so udeleženci izkazali večjo 

stopnjo stabilnosti odločanja kot pri vinjetah s srednjo in nizko stopnjo 

tveganja. Razlika v spremembi pripravljenosti udeležbe na turi je bila opazna 

glede na spol in izobrazbo, nakazana pa tudi v primeru izkušenosti  in 

dolgoročnosti  ukvarjanja s turno smuko.  

Kar nekaj raziskav je že dokazalo, da so strokovnjaki na svojem področju,  

npr. izkušeni turni  smučarji, sposobni dobro nadzorovati  svoja čustvena 

stanja, kar je skladno tudi z našimi u gotovitvami. Za podrobnejšo razlago smo 

uporabili RPDM model, naravo najpogostejših nesreč v gorah pa smo razložiti 

tudi s pomočjo fit  modela, ki poudarja pomen usklajenosti čustvenega stanja z 

izbiro primerne strategije odločanja.   

Zaključek  

S to študijo smo želeli dodati še en  prispevek k boljšemu razumevanju odnosa 

do tveganja pri turnih smučarjih.  

Rezultati raziskave so sicer pokazali  višjo nagnjenost k tveganju turnih 

smučarjev pri razumskem odločanju, ne pa na primeru čustvenega odločanja. 

Ker se v naši raziskavi nismo podrobneje dotaknili opredelitve ,  kateri način 

odločanja je pogostejši v vsakdanjem življenju, ne moremo trditi al i so turni 
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smučarji res bolj  nagnjeni k tveganju kot odbojkaši  oz.  predstavniki športa z 

manjšim tveganjem. Vseeno pa lahko na podlagi rezultatov sklepamo, da turni  

smučarji izkazujejo precej bolj nadzorovan in stabilen vzorec odločanja v 

tveganih situacijah, kot odbojkaši.   

Nadaljevanje raziskave je pokazalo, da ima pozitivno razpoloženje negativen 

vpliv na zaznavanje tveganja ter vodi v bolj tvegano odločanje pri večini 

turnih smučarjev. Najbolj stabilno odločanje so izkazovali turni smučarji z 

najdaljšim stažem, zato bi nadaljnje preučevanje postopka odločanja pri  

strokovnjakih na tem področju lahko ponudilo nove vpoglede in  razjasnilo  

pomen izkušenj v postopku odločanja ter razkrilo na katere dejavnike se ti 

strokovnjaki osredotočajo pri ocenjevanju tveganja.  
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