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Generating meaning from doing: 
the perceived barriers to effective 
reflective practice for remote 
expedition leaders.
Mark Hickman, Dave Collins
School of Sport, Tourism and The Outdoors, University of Central Lancashire, Preston, UK.

Abstract
Although expedition leaders often use reflective practice as part of a client-based programme of experiential 
education its value to their independent continued professional development (CPD) remains insufficiently re-
alized. Consequently, the potential for reflective practice to enhance client learning is also inhibited. Despite 
effectiveness in other practice areas, difficulties of engaging with reflective practice on remote and extended 
expeditions appear to be due to a lack of skill and, to a lesser extent, structural, and equally powerful, obstacles 
associated with being ‘in the field’. The aim of this research was to identify some of the obstacles to reflective 
practice as experienced by the leadership cadres on two separate 35-day long educational expeditions to the 
Arctic. Samples were purposive and homogenous, with an average age of 39.5 years. Participants were asked 
to keep reflective journals and whilst most did so in paper format, two opted for a computer-based approach. 
Four, 45 minute focus groups were used to explore the barriers perceived to keeping those journals. Data were 
subjected to interpretative phenomenological analysis and four key themes emerged: time constraints and or-
ganizational culture; a lack of confidence; a persistent misunderstanding of the aims of reflective practice; and 
anxiety about recording data.

Key words: 
Barriers, Personal Development, Reflection

Souhrn:
Ačkoliv vedoucí činovníci expedic často využívají reflexivní trénink jako součást empirického vzdělávacího 
programu, jeho význam pro další nezávislý profesionální rozvoj je naplněn v nedostatečné míře. V důsledku 
toho je potenciál reflexivního tréninku sloužícího ke zvýšení klientského učení také potlačován. Navzdory efek-
tivitě v jiných výcvikových oblastech, potíže vznikající při snaze o vypořádání se s reflexivním tréninkem při 
vzdálených a rozsáhlých expedicích se zdají býti, vzhledem k nedostatku dovedností a jejich nízkému stupni, 
strukturálními a zároveň silnými překážkami spojenými s tzv. „stáním v bitevním poli“. Cílem tohoto výzkumu 
bylo identifikovat některé z těchto překážek reflexivního tréninku, jenž byly zaregistrovány vedoucími kádry 
na dvou separovaných 35ti denních výcvikových expedicích na Arktidu. Vzorky byly účelové a homogenní 
a odpovídaly věkovému průměru 39,5 let. Účastníci byli požádáni, aby si vedli reflexivní deníky a zatímco 
většina si je vedla v papírové podobě, dva se rozhodli pro počítavou formu deníku. Čtyři cílové skupiny (dané 
dohromady na dobu 45 min.) byly použity na průzkum bariér, což sloužilo k udržování těchto deníků. Data 
byla podrobena interpretační fenomenologické analýze, přičemž se objevila 4 omezení časové a omezení or-
ganizační kultury; nedostatek sebedůvěry; neustálé neporozumění cílům reflexivního tréninku; a znepokojení 
ohledně nashromážděných dat.

Klíčová slova: 
bariery, osobní rozvoj, reflexe
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Introduction
Reflective Practice (hereafter RP) is established as 
making a major contribution to professional de-
velopment and client care in many caring or pe-
ople-orientated vocational professions such as 
teaching (Loughran, 2002; Crawford, O’Reilly & 
Luttrell, 2012), social work (Moore, Bledsoe, Perry 
& Robinson, 2011; Roscoe, Carson & Madoc-Jones, 
2011) and nursing (Matsuo, 2012; Regan, 2012). All 
of these professions include a commitment to the 
individual. In contrast, due to its shift-system not 
even nursing requires a 24-hour engagement with 
clients. It is this unremitting responsibility in com-
plex and challenging environments that makes the 
task of the expedition leader so demanding.
Leaders usually meet clients for one or two weekends 
prior to departure, negotiating goals and in technical 
training, and then accompany them on their flights 
to the destination. Setting up, helping settle in and 
orientate, facilitating activities, negotiating responsi-
bilities, such as work teams and rotas, security and 
watches where appropriate, are all associated with 
the leadership role, as are, of course, pastoral obliga-
tions with clients aged typically between 16-24 years 
of age. Once planning and resourcing has taken place 
at Base Camp (BC), leaders will then take a promi-
nent role in travel to Advanced Base Camp (ABC) 
and the activities carried out there. Both expeditions 
for this paper involved the study of glacial ablation, 
with two ten-day deployments to different glaciers 
interspersed by on-site training, planning and re-
viewing. There were also the requirements to both 
establish and to demontage ABCs and BC prior to 
returning to the UK.
Primarily recruited around NGB qualifications, some 
expedition companies are beginning to give explicit 
prominence to the broader skills required on edu-
cational expeditions. For example, under ‘Personal 
Development,’ Outlook Expeditions (a prominent 
company in this field) require leaders to be able to:

Facilitate and maximise individual personal 
development through experiential learning 
opportunities. 

Create and foster a positive, supportive lear-
ning environment that is conducive to deve-
lopment. 

Assist individuals to transfer learning to eve-
ryday life. 

(Outlook, 2014).

Notably, the ability to generate these learning out-
comes would appear to require a significant level of 
reflection in the leader, both to generate and reali-
ze  learning opportunities and as a skill for onward 
communication and modeling to clients.
Whilst there is much tacit assumption that RP is a 
major skill required of expedition leaders (consi-
dering the potential for rich experiential education 
and learning), the evidence for its use and effecti-
veness in these contexts remains largely anecdotal 
and suggests skepticism and enthusiasm in equal 
measure. Although other practice areas subscribe 
to its benefits and contextual obstacles undoub-
tedly exist to its use, the aim of this study was to 
identify some of the reasons why expedition lea-
ders might experience similar problems using RP 
for personal development. It is also worth noting 
that under developed skills in leaders are likely to 
be transmitted onwards to clients. 

Exploring the relevant literature.
Whilst outdoor education per se has tentative-
ly begun to explore RP and approach it from an 
evidential base (Brennan, 2008; Collins & Collins, 
2012) RP is usually perceived as a component of 
facilitation and/or experiential learning and, as 
such, is usually employed as a tool for the develop-
ment of others by expedition leaders. That being 
so, leaders can help participants manage their ex-
periences through analyzing existing frames of re-
ference, anticipated contexts and assumptions but 
only if they are skillful reflectors themselves. The 
essential but neglected role of RP can assist with 
the discrepant sense making and asymmetry ex-
perienced by many novice expedition participants 
(Allison & Von Wald, 2010; Allison, Davis-Berman 
& Berman, 2011) and in facilitating the transfer of 
learning beyond the expedition itself (Sibthorpe, 
Furman, Paisley & Gookin, 2011; Williams, 2013), 
something that is often assumed but rarely eviden-
ced (Hickman & Collins, 2014).
Thus, a fundamental problem arises if expedition 
leaders do not have high levels of personal skill in 
RP as their capacity to understand or manage this 
as a learning vehicle for others must, by extension, 
be limited. In procedural domains, such as climbing 
or kayaking, leaders and coaches are expected to 
develop, demonstrate and be assessed to National 
Governing Body (NGB) standards of performance 
and competency before being recognized as suffici-
ently skilled and autonomous in these areas. With 
expedition leadership’s widespread use of facilita-
tion and experiential learning - both educational 
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techniques reliant on skillful RP - this implies even 
wider concerns for the sector. Even if expedition 
leaders are not engaged in educational expediti-
ons (Beames, 2010), and are instead employed as 
guides, there are still implications for missed CPD 
opportunities (and improved service to clients) if 
reflective skills remain undeveloped.
Such limitations can, in part, be attributed to the trai-
ning of expedition leaders which focuses primarily on 
procedural skills often at the expense of education in 
meta-skills in semantic knowledge, decision making, 
intra- and inter- personal awareness, which can all 
be enhanced through critical reflection (Martindale 
& Collins, 2005; Collins & Collins, 2012). That those 
skills are often referred to as ‘soft’ indicates a further, 
terminological problem that operates as a barrier to 
their development in an inherently masculine and 
‘hard skill’ orientated expedition world. That many 
expedition leaders pride themselves on being ‘doers’ 
not ‘thinkers’, based on the notion that they function 
in a naturally practical world is, anecdotally at least, 
seldom challenged in training.  We suggest that such 
perceptions fundamentally undermine leaders’ roles 
when increasingly sophisticated demands are made 
upon them in the workplace. With the nature of the 
client base also in constant flux, and stakeholders 
demanding more complex and complicated outco-
mes, expedition leaders have much to learn from the 
way that the caring professions use RP. Such learning 
would have an overarching impact on concepts of 
professional development, as well as helping to dispel 
the misconception that the skills of analyzing, eva-
luating, integrating and unifying knowledge are bey-
ond their needs or ‘artistry’ (Schön, 1983). Indeed, 
it is worth considering Collins & Collins’ (2012) su-
ggestion that expedition leadership education needs 
to adopt a more ‘pracademic’ approach (Price, 2001): 
here, theory is used to inform theoretical learning 
and in turn, directly influences practice. The outco-
me of this would be to shift expedition leaders away 
from being almost exclusively managers of control 
techniques and towards becoming professional edu-
cators with specialist technical skills.
Whilst many publications on the subject of RP re-
main theoretical, there are increasing numbers of-
fering practical advice, for example Ghaye (2011) 
and Malthouse & Roffey-Barentsen (2013). Unfor-
tunately, however, these tend to remain outside the 
field of much, if not most, expedition leadership 
education and migrate only by fortune. These oc-
casionally highlight some of the barriers to critical 
RP that practitioners in other areas face but do not 
identify the specific obstacles that leaders of ex-

tended expeditions to remote locations encounter.  
Accordingly, the purpose of this research was to 
gain an insight into the experiences of expedition 
leaders in their use of RP and specifically the field-
-based barriers they perceived they faced.

Methods
Bryman (2012) argues that a research design should 
establish a framework for the collection and analy-
sis of data and involve decisions about the priority 
and importance of dimensions within the investi-
gative process. However, Beames & Alison (2010) 
caution that there are methodological challenges 
associated with expedition research and often the-
re is no ‘right solution’, only what is appropriate in 
the circumstances. That expedition conditions are 
inherently unstable and subject to rapid change 
brought to mind the military maxim that ‘no plan 
survives contact with (reality)’ (Clausewitz, 1989) 
and Maxwell’s (2013) advice against being over reli-
ant on the linear research approach. Therefore, Bell 
& Newby’s (1977) advocacy to expect problems in 
an evolving project and to remain flexible and re-
sponsive to conditions was factored from the start 
of the planning process. 
Laws & McLeod’s (2004) recommendation that a 
“qualitative approach (that) strives to understand 
the perspective…looking to firsthand experience 
to provide meaningful data” (2) was deemed most 
appropriate to identify and understand the barri-
ers to RP as experienced by expedition leaders in 
applied conditions. Furthermore, Hoepfl’s (1997) 
and Jacobs’ (2008) advice that a quantitative appro-
ach cannot deal with firsthand experience or the 
dynamic nature of the highly contextual social wor-
ld meant that for epistemological and ontological 
reasons a qualitative approach was taken.
Previous work has highlighted the importance of 
both informing and having a positive impact on the 
group under study (Arthur, Waring, Coe & Hedges, 
2012; du Gay & Vikkelsø, 2012) and that any focus 
on specific contexts, such as RP in a remote expedi-
tion environment, should offer meaningful ‘truths’ 
that can be applied to and by that group in its ope-
rational surroundings (Giacobbi, Pocswardowski, 
& Hager, 2005). Therefore, the findings from this 
investigation needed to have meaning to both aca-
demic and mature practitioner audiences.

Investigator Issues: Role and Support
The primary investigator assumed an opportunistic 
stance (Lois, 2003) with a clear and overt role com-
bining that of researcher and the leader of a small 
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team of clients on each expedition. This role has 
a several advantages, not least understanding the 
standards and rules for perceiving and interpreting 
in a given cultural setting (Sackman, 1991; Sven-
sson, 1997). Also, the participants were more likely 
to accommodate a fellow expedition leader and be 
forthright in their responses (Hesse-Biber & Leavy, 
2011; van Maanen, 2011). However, there were also 
disadvantages to this status, most glaringly that it 
might be difficult to clearly distinguish between the 
roles of a researcher and a practitioner in the field. 
Participants might also be inclined to give what they 
perceived as professionally appropriate responses 
to a fellow practitioner (Wiersma, 2000). Therefo-
re, two critical friends were appointed ensure that 
there were checks and balances and an audit to the 
research process. That the research was negotiated 
well in advance of the expeditions departing for the 
Arctic meant that each phase of the data collection 
was planned into the schedule.
Careful consideration was given to the use of cri-
tical friends (Costa & Kallick, 1993). Originally 
conceptualized by Stenhouse (1975), the role of 
the critical friends was to reduce the isolation of 
the research and ensure it remained anchored in a 
social context (Dadds, 1993; Stuart, 2001). A cri-
tical friend of each sex was appointed to further 
reduce problems of bias (Oakley, 1999; Zeera, 
2001) and contact was maintained throughout the 
expeditions through the use of supporting inter-
net technology. Data analyzed in the field acted 
as the platform for subsequent phases, and were 
moderated against the feedback of internal chec-
kers (McNiff, Lomax & Whitehead, 1996). A list 
of potential critical friends capable of making va-
luable contributions was drawn up at the outset of 
the project and then an anonymized matrix sent 
to each individual asking them to identify the two 
most suitable candidates. A simple tally sheet was 
then used to collate the results prior to invitations 
being extended.

Participants: Recruitment and Descriptives
Both sample groups were purposive and homoge-
nous (Teddlie & Yu, 2007) and comprised of indivi-
duals who were able to offer a meaningful overview 
of the barriers faced when trying to conduct reflec-
tive practice in the field. At this point, we reiterate 
that reflective practice had been agreed as being on 
an individual basis, for the purposes of continuous 
professional development, and not that expected to 
be carried out with clients. However, it is also impor-
tant to restate that a lack of skill or practice in per-

sonal reflective practice was recognized as having 
potentially detrimental effects when subsequently 
required for use as a strategy for teaching and le-
arning as part of the educational expedition philo-
sophy. A total of 20 leaders across both expeditions 
were approached with 12 agreeing to participate, a 
total of 60% of the potential; the average age of the 
participants was 39.5 years, with two being females 
and ten males. Some participants were permanent 
full-time expedition leaders, others acted in a free-
lance capacity. All had qualifications and experien-
ce of coaching mountain and sea based adventure 
sports.  On average, participants had worked on 
three other expeditions, and all had experience of 
educational expeditions. At the leadership team 
expedition pre-weekend, the nature of reflective 
practice as an ‘essentially contested concept’ (Gallie, 
1964) was considered and discussions held on the 
most appropriate manner in which to keep a reflec-
tive journal. The group felt that Barnett & O’Maho-
ney’s definition most accurately represented what 
the sample perceived reflective practice to be: 

“a learning process examining current or past 
practices, behaviours, or thoughts in order to 
make conscious choices about future actions. 
This definition implies that reflection is the 
combination of hindsight, insight and foresi-
ght” (2006: 501).

In terms of recording journal entries, the impor-
tant factors were determined as being to record the 
date, time (as this would reflect the busy schedules 
expected and also indicate levels of alertness), and 
location, as place was thought to affect mood and 
motivation. Furthermore, using a three line free 
write coupled with the 3i Model (Hickman & Pal-
mer, 2012) was found most useful when busy. Wri-
ting on only one side of the paper was also iden-
tified as useful to allow for later reflexivity. Two 
participants opted to keep electronic journals. 
Two models that looked at potential ranges of cri-
tical incidents were explored on the pre-weekend 
and the way that professionals in other sectors po-
pulate their journals opened up for consideration 
(Kegan, 1994; Cooper & Stevens, 2006). 
Furthermore, several reflective models were re-
viewed and included cyclical models (Gibbs, 1988; 
Atkins & Murphy, 1994) and iterative models 
(Boud, Keough & Walker, 1985; Hickman & Palmer, 
2012). Reflective exercises using these models were 
embedded into the activities on the pre-weekend, 
such as planning, resources, team building, and ro-
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le-play, giving leaders the opportunity to familiarize 
themselves with structured approaches to reflective 
practice and to simulate the keeping of journals in 
conditions similar to those found on expedition.
The aim of the investigation was not to generalize 
findings to other populations, which some might 
consider a weakness (Cohen, Manion & Morrison, 
2011). However, Yin (2014) addresses this sugges-
ting that it is unfair to criticize qualitative research 
as failing to generalize when the aim is not to pre-
dict to other populations but to inform theoretical 
propositions; in this case achieve a small scale unde-
rstanding of the barriers to reflective practice as ex-
perienced by remote expedition leaders. Previous 
studies have also suggested that the value in this 
type of research is to help those in similar situations 
understand them more fully (Stake, 1995; Pollard & 
Filer, 1996) with Bassey (1999: 7) advocating ‘fuzzy’ 
generalization through using words such as ‘may’ 
and ‘possibly’ rather than more definitive terms, as 
characterizing the discussion in this paper.

Ethics
Goodson & Sikes (2001) point to a full range of po-
tentially harmful complications where ethics are 
concerned and the normal bank of academic ethics 
was observed in the planning stages for this project. 
However, on the leaders’ pre-weekend, a more full 
and rounded consideration of these was discussed 
with particular foci on the confidentiality of clients 
and the need to guard against representations of 
the reflective data that could be used to forensically 
reconstruct the identities of those involved in the 
expeditions.  It was emphasized that on ‘deductive 
disclosure’ Tolich is emphatic that “nothing repor-
ted from the study, in print or lecture, should per-
mit identification of respondents” (2004: 131). Thus 
‘data cleaning’ to remove identifiers was encouraged 
(Kaiser, 2009), despite caution that total confidentia-
lity is almost impossible to achieve even for the most 
meticulous researcher (Reason & Bradbury, 2007; 
Wiles, Crow, Heath & Charles, 2008). Furthermore, 
caution had to be exercised due to the potential for 
authorial vulnerability (Sinclair-Penwarden, 2006; 
Ghaye, 2007) and balanced against the increased 
development and ownership of the CPD skills that 
reflective practice might generate. The consent form 
also clearly indicated that the data might be used for 
dissemination at conferences and papers.

Procedure
Considering the resources available, maintaining 
credibility in the field, accessibility, time and cost, 

focus groups were judged the most appropriate 
method to gather data. Subsequently, four semi-
-structured focus groups were employed: the first 
took place on the pre-day exploring the types of 
barriers expected; the second, half way through 
the expedition probing the actual barriers being 
experienced; the third, towards the end for review 
and confirmation; and the fourth, several months’ 
later on the afternoon of the expedition reunion, 
prior to the formal evening reception, to check and 
verify responses. Each focus group lasted approxi-
mately 45 minutes and was captured using a digital 
voice recorder. Interpretative Phenomenological 
Analysis (Smith, Flowers & Larkin, 2011) was cho-
sen for data analysis, with the thematic focus being 
determined not by numerical response but by the 
richness of the data generated from the responses 
of the participants. This manual approach was se-
lected to remain ‘close’ to the data: it was felt that 
computer assisted analysis might have been more 
appropriate for a larger sample but could also have 
created a distance between the researchers and the 
data (Reid, Flowers & Larkin, 2005).
Naturally, the decision over the methods employed 
impacts on the data that is generated. It was im-
portant that the process was transparent and open 
to replication with other samples (Malterud, 2001; 
Meyrick, 2006).

Results and Discussion
Four main thematic barriers emerged from the 
data analysis: time constraints and organizational 
culture; a lack of confidence; a persistent misunde-
rstanding of the aims of reflective practice; and an-
xiety about recording and using data. It is to these 
themes that we will now turn.

Time Constraints
Participants identified a lack of time as the major 
constraint to RP whilst on expedition. Even for ma-
ture leaders with highly functional time-manage-
ment skills, establishing a regular interruption-free 
period where journals could be updated and criti-
cal reflections take place was difficult to engineer. 
Compounding the problem was a perceived lack of 
opportunity to capture critical incidents for later 
consideration. This was partly due to the control 
orientation required for many of the activities, “you 
can’t just stop in the middle of supervising a climb 
to record things, your attention is always elsewhere” 
(Geoff), and an awareness of a duty of care, “I’m re-
sponsible for their (the clients’) safety at all times…
whether I’m in a boat (sea kayak) or on the hill, I’m 
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being paid to keep them safe…and even if I wasn’t 
being paid, I’m still carrying the can ‘cos I’m the one 
with the tickets (qualifications)” (David). 
As Flanagan (1954) showed, irrespective of later 
opportunities to reflect-on-action (Schön, 1983), 
failure to capture critical incidents has a serious 
impact on the range of material for that analysis. 
Collins & Collins (2012) point out that the con-
trol-orientations required by expedition leade-
rs (self, clients, activity and environment) make 
heavy demands on cognitive resources, with for-
getting likely as high volumes of information are 
constantly refreshed in the moment-to-moment 
management of the situation. Another commen-
ted that “my days are long…I’m up before five…
and I don’t knock off ‘till well gone midnight…
remember, it’s 24-hour daylight; we’re turbo-char-
ged when we’re awake and when we stop we switch 
off…I don’t mean that we’ve time to read or re-
lax, my body just stops working” (Shauna). This 
was endorsed by others: “I don’t really get much 
time, any time really, for anything other than work 
and sleep...I’m not saying I don’t enjoy it or that 
I’d rather be in an office or factory but it keeps me 
busy”, and “I’m not saying there’s stuff I couldn’t 
reflect on, there’s a lot I could, I suppose, but so 
much happens in a day that it’s hard to remember 
stuff...unless it’s really important like a near miss 
(narrowly avoided accident)...I go to bed with the 
last thing that happened on my mind…probably 
that I shouldn’t have had that cuppa before bed as 
it’ll get me up in the night” (Michaela).
When ‘reflection’ did occur it was usually plan-
ning-focused, on organizing and controlling the 
next day’s activities, and managing inter-personal 
relationships as young participants struggled with 
the culture shock of the expedition. After resou-
rces and logistics, Shauna found her reflections 
dominated by the management of other peoples’ 
issues: “there’s always some problem to be dealt 
with, the kids are away from home, properly away 
from home for the first time for some of them…. 
and it’s not just being away from mum that I have 
to deal with, it’s lack of privacy, no defined time-
table, lots of things that have to be coped with to 
keep things going”. Reflections were largely spon-
taneous, unstructured, based on habituated for-
ward-looking responses that had rarely, if ever, 
been problematized, and were more geared to the 
maintenance of moment to moment equilibrium 
in the group. Any personal reflections tended to 
be confined to the period prior to falling asleep 
at night when recalling acute incidents from the 

day’s activities; a time least likely to optimize re-
sults, and for most a very short period. For some, 
personal time equated to survival time: 

“I learned as a youngster that you can’t burn 
the candle at both ends, and on my first big trip 
north, the trip leader took me aside, I thought 
to say well done, but actually for a bit of a ro-
llocking for spending too much time off the 
hill with the clients…I was told in no uncertain 
terms that it was my job to have energy left to 
manage the next day’s activities, and the next, 
and the next. Clients could afford an off day 
but not the staff…my job was to make the right 
decisions at all times…so bed means exactly 
that. I don’t read, listen to music, nothing…if 
I’ve not had chance for reflecting earlier in the 
day, it doesn’t get done at bedtime” (Dan). 

The long arduous days associated with expedition 
leadership were accepted largely without com-
plaint, ‘you know what you’re letting yourself in 
for’ being a common refrain, as were observations 
like, “well you trade off being busy all the time for 
being where you are” (Neil). It was accepted that 
the exigencies of expedition life demanded long 
and tiring days, especially where 24-hour dayli-
ght was the norm, and particularly on educational 
expeditions with young people without the more 
rounded coping strategies of adult clients. 

Several participants suggested that they reflected 
without the use of the journal but equally that 
“of course, it means I reflect on what I remember, 
and not really in the organized way we did on the 
pre-weekends at all…I do reflect but I more think 
about things, as I walk along…and then I probably 
don’t remember them later” (Shauna).

Lack of Reflective Skill
All but two of the leaders professed to using ‘tried 
and tested’ reflective skills, which included some 
of those explored on the pre-weekends. However, 
when interrogated more deeply these were revea-
led as still unorganized and, whilst appearing to be 
functional, involved marginal depth of reflection 
and little learning. This is not to deny that such ha-
bituated templates allowed for rapid management 
of immediate problems but rather, to suggest that 
learning was not fully maximized, especially when 
reflecting on-action. One participant commen-
ted, “I’ve never really been taught anything about 
RP; apart from the bit before the expedition, I’ve 
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normally used the plan-do-review that I did in 
my ML (Mountain Leader) and BCU (British Ca-
noe Union) coach awards, and they were a while 
ago now…it’s not really my area so don’t feel that 
confident when I have to do it” (‘Wiz’). Dan sug-
gested that whilst the pre-weekend consideration 
of reflective practice had been useful, once in the 
field when things were continuously busy “I don’t 
really remember what we did…I tried to but nee-
ded more practice…so I guess I just went to what 
I knew, which I knew wasn’t much…but I guess 
that’s a reflection in itself ”.

Existing skills were based primarily around inhe-
rited knowledge about facilitation techniques and 
experiential learning, both of which were recog-
nized as having reflection as a core component 
of the process. However, the main problems were 
that the conceptual frameworks informing RP re-
mained undeveloped, and a preference existed for 
more ‘active’ and ‘practical’ solutions than just ‘si-
tting, thinking’; “I’ve done a lot of debriefing with 
groups,” observed Garry, “and stick to ‘What? So 
what? Now what?’ which seems to work in some 
situations…I stick to the main points of the day 
but don’t really do any deep stuff…remember KI-
SS?...I keep it simple and safe”

For some, any time that might have been available 
for focused cognitive activity was more likely to 
have been used “out around the campfire, with the 
kids, getting to grips with more real world pro-
blems” (Guy). This suggests that the full potential 
of reflection-on-action was not fully appreciated 
by the leaders in this study despite it being dealt 
with in advance and endorsed by the comment 
that “It’s important to reflect, I know, but the ter-
ms get over complicated; they’re not exactly bed-
time reading and youngsters need to talk about 
problems at home and school or university…they 
come out here most of them to escape being edu-
cated anyway and just want a break” (Neil). 
Similar conceptual confusion existed around re-
flective and experiential learning models, despite 
a review of these having been conducted at the 
outset, “I tend to use Kolb’s plan-do-review, it’s 
easy to remember and pretty logical…an industry 
standard really” observed ‘Wiz’ who continued “I 
think it (RP) is important but I’m not really tra-
ined in it, couldn’t pass an exam like”. Paradoxi-
cally, there seemed a motivation to reflect with 
clients but without an appreciation of doing so in 
a structured, effective and transferable way. As en-

capsulated by Neil there was an undercurrent of 
thought where structured reflection represented 
the type of education that clients were perceived 
to be trying to escape from despite the avowed aim 
of the expedition being educational.
Eva & Regehr (2005) suggest that RP is highly 
skill dependent, with Clark (2006) emphasizing its 
positive impact on professional development and 
learning when done well (our italics). In order to 
equip expedition leaders with the requisite skills 
to both navigate and enhance their own practice 
and to manage high quality experiential education 
for their clients, initial training might benefit from 
further consideration of these ideas and be develo-
ped through on going education, a topic currently 
being explored by some mountain professionals 
(Cousquer, 2014; Cousquer & Beames, 2014). 
In this respect, Mann, Gordon & MacLeod (2009) 
advocate the development of appropriate, po-
ssibly even domain-specific, models to promote 
acceptance and to help guide thinking. Initial re-
search into the outdoor sector supports this con-
tention, and suggests that there are problems with 
the transfer of some RP models to expedition lea-
dership since few models exist based on the speci-
fic needs of this area (Hickman & Collins, 2014). 
Whilst the benefits of well-constructed RP might 
be established, Gustafsson & Fagerberg (2004) 
question whether assuming unproblematic trans-
fer of non-specific models is appropriate and go 
on to suggest that difficulties in conceptualizati-
on might contribute to a reduced commitment to 
their use and subsequent efficacy when used as a 
tool for teaching and learning. 
Responses were still dominated by inferences that 
RP was a tool to be used with clients, rather than a 
method for self-improvement and CPD, which per-
haps undermines commitment to its development.  

Misunderstanding the aims of RP
Several leaders, especially those who had worked 
in other sectors, expressed a belief that some or-
ganizations “blurred the lines between personal 
development and company wants” (Leo), and 
between ‘opportunity and control’. Although parti-
cipation in this project was entirely voluntary and 
participants could withdraw at any time (though 
none did), poor experiences of RP in other jobs 
had negatively influenced perceptions of its utility 
leaving a reluctance to engage. Leo continued:

“We had mentor programmes where I used to 
work who helped us to reflect, to think about 
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what we did…it was usually sold as something 
that would develop me, help me ‘get on’, but the 
cynic in me thinks it was more about giving me 
targets to meet…or not so much targets, that 
sounds like I make widgets…but getting me to 
think and act in the company way…you know 
everybody wearing the same blue suit; I don’t 
like company zen and all that…even here the 
idea of it puts me off a bit. Are we doing this for 
us, or because they want us to?”

‘Pies’ observed that in his previous job as a mari-
ne engineer “I was just encouraged to think about 
what I didn’t do right, how to correct it and make 
me better at work…but I wanted to be better in 
other ways, not just be measured how much closer 
to company outputs I’d got…when I get a moment 
to reflect out here I automatically start thinking 
about what I’ve got wrong and I don’t need that…I 
mean look around you…why get down when it’s 
all so spectacular?” 
Such negative transfer from other areas of employ-
ment supports Eva & Regehr’s proposition that RP 
is  ‘‘not a stable skill, but … a situationally boun-
ded cognitive process that is context specific and 
dependent upon expertise’’ (2005: p. 553). This 
also reinforces the suggestion that programmes 
designed to educate and develop expedition leade-
rs should consider these skills within context. Al-
though the pre-weekend had attempted to do this, 
with exercises set in and around applied activities, 
it would seem that there had been insufficient time 
for absorption and too great a time lag between 
the weekend and the expedition. 

A further barrier seemed to be an inability to con-
ceptualize the bridge between developing one’s 
own reflective skills and those subsequently taught 
to clients. Paradoxically, Neil admitted that “I’ll 
quite happily go and chat with the group, go over 
the day, what we’ve seen or done or learned…but 
I know how to do that, I’ve done it for years…lo-
oking at reflective models on my Jack Jones (own) 
though…I sort of understand the theory but how 
applicable is it to what I’m doing I’m not sure”.
 There is a need to counter common misconcepti-
ons that RP functions as self-surveillance to elimi-
nate proscribed competencies or shape people in 
the corporate image, to address the idea that effecti-
ve RP is intuitive and organic, and to challenge the 
habituated behaviours aligned with these beliefs. 
Instead, its use to develop a leader’s own key com-
petencies and engineer success within the specific 

context should be emphasized. Re-imaging expe-
dition leadership in ways similar to teaching and 
nursing is necessary where RP serves to concep-
tualize and reinforce commonly held goals about 
personal and professional development. Affirming 
the authority of the individual to determine what is 
contextually relevant whilst still informed by educa-
tional theory could also be of value(Bolton, 2010).

Anxiety concerning RP 
Anxiety related to two key areas: self-confidence 
and who else was going to have access to the ma-
terial. Being concerned about how RP was being 
carried out was a common observation. “I get 
worried about whether I’m doing it right” Geoff 
observed. “I try, but when I re-read what I’ve said, 
I don’t know whether it’s of any use…the words 
are there, but where they’re going I don’t know”. 
Whilst this indicates a need for a more educational 
approach, it is perhaps the underpinning focus on 
the acquisition of procedural skills during training 
that drives this concern. 
Although thrill seeking and risk characterize the 
popular conception of adventure sports, resear-
chers highlight the attention to detail required of 
autonomous practitioners in these areas (Lyng, 
2005; McNamee, 2007). Stebbins (2006a) has also 
argued that, once the initial thrill of engagement 
at relatively low skill-levels in these pursuits has 
worn off, continued development to reach ‘expert’ 
skill levels requires dedication, commitment and a 
high task-orientation.
This slow incubation of movement skills, deman-
ding attention to detail and resilience, are part of 
developmental ‘life-projects’ might explain their 
prominence in many leaders’ lives (Cohen-Gewerc 
& Stebbins, 2013; Stebbins, 2006b; Wheaton, 2013). 
Paradoxically, the targeted critical reflection that 
supports this development becomes tacit and itself 
rarely the focus of interrogation: the dominance of 
the ‘doer’ rather than the ‘thinker’ mindset.
David, an ‘older’ participant in his mid-40s ob-
served that, “writing ‘I’ isn’t easy…at school, at 
university, even in teacher training, everything 
was pretty objective…no emotions…’see eve-
rything from a distance’ was the mantra…getting 
comfortable with ‘I’ will take some time”. This sen-
timent was endorsed by Guy who added, “there’s 
almost a guard against writing in the personal…
like writing ‘me’ on paper is poor English…my 
background is in geography where everything 
is detached”. Although these struggles created 
feelings of anxiety this was not seen as an insur-
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mountable problem and as Leo suggested required 
regular practice. Shauna and Michaela were less 
concerned about using the personal pronoun but 
for different reasons. Shauna had studied English 
at university and had kept a journal over that pe-
riod, whereas Michaela had qualified in sport sci-
ence and had kept highly individualized training 
diaries since the age of 14. Agreeing with Leo she 
added, “actually, you do get used to writing ‘I’ or 
‘me’…there’s a lot of what you’d call data, sciencey 
stuff about performance in (training) diaries, but 
you also have to record how you feel, what your 
moods are…I didn’t have a problem…and I do 
think it’s about practice, regular practice…time to 
get that on expeditions though is tough, and for 
me that is the problem”.
The two leaders who had elected to use journals in 
an electronic format expressed anxieties that were 
associated with practicality, honesty and securi-
ty. ‘Pies’’ engineering background made him very 
comfortable with computer systems but concluded 
they had limited use as journals on expeditions:

“Most everybody used the A5 notebooks, like 
they did on the pre-weekend. I’d used the lap-
top and it had worked okay. Of course, thou-
gh, I’d just left it on in the hut and let it go to 
sleep when I wasn’t using it.  On the hill the 
notebooks were so much better. At one point, 
a rest stop on a nunatak (a rocky outcrop on 
a permanent ice field), I noticed  Shauna and 
Wiz jotting  a few notes down and I thought ‘I 
couldn’t really do that right now with my lap-
top’. There’d be the weight, bulk, it’s not really 
an item to be thrown around in a rucksack, and 
every time I wanted to write something, it had 
to switch on and warm up. Not really that prac-
tical…not for me, anyway”.

Geoff had been the other laptop user and had en-
countered similar practical barriers. When ques-
tioned about not being able to stop and quickly 
record data he had admitted that in retrospect a 
pencil and notepad would have been easier, espe-
cially if using a rapid three line free write. “Doing 
that with the laptop would’ve been a five minute 
job though”. He went on: 

“and if I was sea paddling, no chance. But I cou-
ld use waterproof paper. I don’t know whether 
I’d definitely get on with it, like, but I could give 
it a go…and although I’m fixed at the hip to 
my gadgets at home, especially my phone, I just 

don’t think I can use them when I’m working 
like that. And there’s a no phones rule for ex-
peditions anyway, otherwise the kids’ll be sit-
ting on a glacier talking to their mums about X 
Factor, not to each other about the view”.

Shauna had admitted to thinking about a laptop 
but had discounted it not due to practicality but 
to temptation: 

“…with my journal I captured ‘the moment’, 
and it’s probably a good job that people don’t 
see what I wrote…sometimes, well I think my 
mum would blush…if I’d used the laptop…I 
know I could have edited things out. I go back 
now, read my entries and smile at some of the 
things I said but if I’d had the chance I’d have 
probably pressed delete when I’d calmed down. 
So, no. For me it needs to be pen and paper”.

Security was the third issue that concerned laptop 
users despite it being considered by the leadership 
cadre on the pre-weekend. Whilst ‘Pies’ did not 
think his clients would steal into his computer for 
malicious reasons he thought them capable of do-
ing so for a joke:

“Yeah a couple of the boys I had on my team 
were pretty lively…clever boys as well, used 
to being the centre of attention, making the 
others laugh, using humour to get accepted. 
More than once I imagined what they’d get up 
to given half the chance…and they wouldn’t 
have done anything bad, just what they thou-
ght was funny for a sixth former”.

Conclusion
The findings indicate that, amongst the mature 
and experienced expedition leaders in this study, 
there were no philosophical barriers to the use of 
RP. Instead, the main obstacles were structural and 
skills based: time, lack of skill, misunderstanding 
its aims, and anxiety. 
RP was repeatedly acknowledged as being valuab-
le, especially with groups and verbal in nature, so 
suggesting that a foundation of skills does exist, 
but is in need of reinforcing. There might be bene-
fit in offering more challenge to the default habi-
tuated nature of this, that RP is essentially practi-
cal rather than based in sound educational theory, 
and to bringing a more structured and transferable 
approach to the process. 
Despite models having been explored prior to the 
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Comparison of the results of aerobic 
loading diagnostic while kayaking in 
counter-current pool and while arm 
crank ergometry
JAN BUSTA, MILAN BÍLÝ  
Faculty of physical education and sport, Charles University in Prague, Czech Republic

Abstract
The aim of this study was to realize an aerobic loading test while kayaking in the counter-current pool and 
detect the cardiorespiratory endurance level of Czech elite slalom racers. The research group consisted of 8 
professional kayakers. The results detected while paddling on kayak [VO2max (ml.kg-1): 38.49 (7.82); HR 
(min-1): 181.88 (4.99), RR (min-1) 36.63 (6.56); O2 pulse/kg (ml): 0.21 (0.04), VMAX (l.min-1): 103.03 
(10.14)] were compared to the results detected while arm crank ergometry [VO2max (ml.kg-1): 66.27 
(3.16); HR (min-1): 183.0 (6.02), RR (min-1) 65.38 (4.27); O2pulse/kg (ml): 0.36 (0.02), Vmax (l.min-1): 
142.14 (13.50)]. Paddling kayakers reached on average about 31.13% (16.35) lower values than while arm 
crank ergometry although in 4 of total 5 resulting values of chosen functional indicators were made out 
medium to high measure of interdependence (r=0.623-0.777) between mentioned tests. Assumption of sig-
nificant similarity rate of measured functional values was established merely at HR (min-1). With regard to 
probands feed-back, the differences between tests are primarily explained by the need for use plastic kayak 
and braking device due to inadequate speed and proportional parameters of the pool. These arrangements 
might have changed the experimental conditions so much that they led to the local exhaustion of upper 
limbs whilst cardiorespiratory potential of competitors did not reach its maximum. .

Key words: 
aerobic loading testing, slalom, counter-current pool, arm crank ergometry, kayak

Souhrn
Cílem práce bylo zrealizovat aerobní zátěžovou diagnostiku při jízdě na kajaku v bazénu s protiproudem a 
zjistit úroveň kardiorespirační zdatnosti elitních českých vodních slalomářů při specifické činnosti pádlování. 
Výzkumný soubor tvořilo 8 kajakářů špičkové výkonnostní úrovně. Výsledky získané při pádlování na kajaku 
[VO2max (ml.kg-1): 38,49 (7,82); SF (min-1): 181,88 (4,99), DF (min-1) 36,63 (6,56); O2tep/kg (ml): 0,21 
(0,04), Vmax (l.min-1): 103,03 (10,14)] jsme porovnávali s výsledky naměřenými při klikové ergometrii hor-
ních končetin [VO2max (ml.kg-1): 66,27 (3,16); SF (min-1): 183,0 (6,02), DF (min-1) 65,38 (4,27); O2tep/kg 
(ml): 0,36 (0,02), VMAX (l.min-1): 142,14 (13,50)]. Přestože u 4 z 5 výsledných hodnot vybraných funkčních 
ukazatelů byla mezi oběma testy prokázána střední až vysoká míra závislosti (r = 0,623 – 0,777), kajakáři do-
sáhli při pádlování v průměru o 31,13% (16,35) nižších výsledných hodnot než při klikové ergometrii horních 
končetin. Předpoklad o významné míře podobnosti naměřených funkčních hodnot fyziologických ukazatelů 
byl prokázán pouze u SF (min-1). S ohledem na zpětnou vazbu probandů si rozdíly mezi testy vysvětluje-
me především nutností použití plastového kajaku a brzdného zařízení kvůli nedostatečným rychlostním a 
rozměrovým parametrům bazénu. Toto opatření ovšem pravděpodobně změnilo silové nároky jízdy natolik, 
že docházelo dříve k lokálnímu vyčerpání horních končetin, zatímco kardiorespirační potenciál závodníka 
nedosáhl svých limitů.

Klíčová slova: 
aerobní zátěžová diagnostika, vodní slalom, bazén s protiproudem, kliková ergometrie horních končetin, kajak
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Introduction
Whitewater slalom racing is discipline of canoeing 
that was included in the Olympic program in 1972. 
It can be characterized as discipline which is condu-
cted on whitewater. It takes place in environment that 
is changing not only as an external framework of a 
motoric activity but primarily with regard to condi-
tions which decide on the selection of adequate mo-
toric responses (Kratochvíl & Bílý, 1997). It is gradu-
ally shifting from the natural water flow to artificial 
waterway. It brings change of general conditions for 
the slalom race concept. Stricter demands are put on 
the competitors and the race technique is changing 
(Bílý, 2012). They must be great at speed, strength and 
endurance. Elite competitors can be defined by excel-
lent development of the cardiorespiratory system and 
by strong capability to transfer and utilize the oxygen 
as well as the creation of power sources via anaerobic 
metabolism (Gonzáles de Suso, D´Angelo and Prono, 
1999). Currently is the whitewater slalom conside-
red as an anaerobic discipline (Endicott, 1980). The 
race is energetically covered by 52% anaerobically 
and 48% aerobically (Heller, Pultera, Bílý, Sadilová, 
1995). It can be assumed that anaerobic capacity is in 
dominant position (Bílý, Suss, Jančar, 2010; Bílý, Suss, 
Heller, Vodička, 2006) which is necessary neverthe-
less it is not sufficient condition for whitewater sla-
lom performance (Bílý, 2012). The investigation taken 
by coach Bílý (2012) pointed out that the complex 
structure of a sport performance is from 14% covered 
by endurance ability.
Diagnostic is an essential prerequisite for effective 
practice. It is instrumental in detecting of actual state 
of sportsman readiness as well as systematic control 
and effect recognition of chosen practice (Dovalil, 
2012). Locomotion in whitewater slalom is realized 
by means of upper limbs and trunk whilst lower limbs 
are fixed in the kayak/canoe and help to direct and 
lean the ship (Bílý, 2012). Therefore athletes and coa-
ches indicate the arm crank ergometry as the most 
reliable diagnostic while testing the spiroergometry 
in spite of the fact that motoric structure differs from 
kayaking. Possibility of specific laboratory diagnos-
tic was missing so far. Therefore in conjunction with 
researchers from department of swimming sports 
and biomedical laboratory of FTVS UK we realized 
graduating test “vita maxima” in the counter-current 
pool. We wondered what values of functional indica-
tors can be measured while paddling on kayak. 
The aim of the study was to compare the results of 
newly realized method of aerobic loading diagnostic 
(kayaking in counter-current pool) with the results 
of standardized test based on arm crank ergometry 

and thus answer the following question: whether it is 
meaningful to test slalom racer while specific padd-
ling instead of testing them while doing less specific 
or non-specific activities and then use the obtained 
results for practice controlling (to analyze the initial 
fitness state and to keep the practice efficiency).

Methods
At first the research group (8 elite Czech kayakers) 
went in for an initial check-up. It contains height 
measuring, weighting and pulmonary function test. 
The loading tests were conducted by the researches 
from biomedical laboratory FTVS UK. First of total 
two loading diagnostics was realized on the crank 
ergometer (KEF-12 II, company Medicor) which is 
calibrated on a regular basis via special device. Re-
spiratory parameters were measured by analyzer Er-
go-oxyscreen, company Jaeger. Paramagnetic mea-
suring allows us to detect % of inspired and expired 
oxygen (O2) and due to infrared device it is possible 
to detect % of expired carbon dioxide (CO2). The 
device can discover the total ventilation via the dis-
tinction analysis of air pressure behind and in front 
of a heat-insulated sieve. The participants testing 
came after proper individual warmup according to 
precisely given and standardized order:
• Crank ergometer preparation (crank length, its 

height, saddle setting), probands attaching to the 
analyzing devices. 

• One minute of rest. 
• Four minutes earmarked for breaking in divided 

in two load periods (2 minutes 80W, afterwards 2 
minutes 120W)

• One minute of rest.
• Graduating test “vita maxima”
• Initial resistance is 160W after each following mi-

nute it rises by 20W and the kayaker must keep 
the rotational speed at given interval. 

• After reaching the “vita maxima” followed by end 
of the test, the proband is undressed.

Picture 1: proband while taking the “vita maxima” test on the arm 
crank ergometer
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The second loading test was taken while paddling 
on the kayak in the counter-current pool (research 
laboratory, swimming sports department of FTVS 
UK). While testing in the kayak we kept the same 
analyzing technologies as during the crank ergome-
try. The order, we tried to simulate the standardized 
test as much as possible:
• Kayaker is sitting in the kayak after individu-

al warmup and he is being acquainted with the 
test process and further he is attached to analy-
zing devices. The analyzing devices with the hose 
were mounted on the proband’s helmet with re-
gard to its weight which could cause overloading 
of cervical spine followed by disability to paddle 
(picture 2). 

• Four minutes of breaking in. 2 minutes during 
counter-current speed level 10 and next 2 minu-
tes during counter-current speed level 12 which 
means speed 1.61 and 1.83 m.s-1 (Balvín and 
Motl, 2010). Kayaker must stay in a specific area 
so as he could not use wave that would allow 
him to rest (by “surfing”). This area is denoted by 
small swimming kickboard.

• 

• One minute of rest.

• Graduating test “vita maxima” with the initial 
speed of 1.83m-1 (speed level 12). Every minute 
the speed grows by 1 speed level whereas the last 
16th speed level corresponds to the current speed 
of 2.12 m.s-1 (Balvín and Motl, 2010). Kayaker 
who reached the last 16th level tries to paddle 
against the current as long as possible.

• After reaching “vita maxima” the test is over and 
the kayaker is released from devices. The blood 
sample is taken after three minutes and the lactate 
level is measured.
Velocity stages of the counter-current were chan-
ged via control panel that is placed in front of the 
pool (picture 6). The test was realized on a plastic 
kayak whose bottom was burdened by brake. It 
was necessary to increase the ship resistance be-
cause the current speed was low even on the max 
speed level. Plastic kayak Prijon (approximately 
17kilos) had a slide fixed by slight strap at the 
bottom (picture 4). The cuboid shape slide was 
made of light and stiff expanded plastic (width 
30cm, length 35cm and height 9cm). 

Picture 2: helmet with the mounted respiratory analyzer

Picture 3: 4 minutes of locomotive preparation. The top of the kayak 
must be kept at the level of the kickboard

Picture 4: one minute of rest

Picture 5: maximum; the test is going to be over any moment
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It was difficult to place all analyzing devices so that 
none of them was in danger of being splashed. Si-
multaneously, we did not want to expose our pro-
bands to any obstructions while giving their best. 
We carried this out after several experimental tes-

ting due to extension of cableway and due to using 
of a mobile device placed upon the pool (picture 5). 
On the mobile device you can see respiratory analy-
zer and stuffs. Researcher of biomedical laboratory 
of FTVS UK operated the machine and conducted 
the whole diagnostic. The biomedical laboratory 
researchers made protocols about every single mea-
surement containing all gained data. The data were 
analyzed by means of descriptive (average, standard 
deviation, percentage) and exploring statistics (Pe-
arson correlation coefficient).

Results and discussion
In table 1 you can see data obtained from the entran-
ce examination that give the basic characterization 
of the research group. Average height of the group 
was 180.09 (4.04) and weight 73.3 (5.24).

Picture 6: the control panel with velocity stages

Basic data, measuring results- weighting- spirometry
Person 1 2 3 4 5 6 7 8
Basic data Age 

(year)
20.70 26.40 22.8 20 24.10 22.60 25.10 23.10

Weight 
(kg)

67.7 67.3 83.6 70.6 75.5 69.8 74.0 77.9

Height 
(cm)

177.9 179.7 186.2 172.2 181.5 177.3 182.9 183.0

Spirometry FVC (I) 4.66 3.93 4.84 4.45 4.81 5.13 5.18 4.72 

Table 1: Basic data about tested persons. The data from entrance examination.

Test results of the arm crank ergometry are shown in the table 2.
Results of the loading test- arm crank ergometry
Person 1 2 3 4 5 6 7 8 ave-

rage 
(SD)

Basic data Age (year) 20.7 26.4 22.8 20 24.1 22.6 25.1 23.1 23.1 
(1.99)

Weight 
(kg)

67.7 67.3 83.6 70.6 75.5 69.8 74.0 77.9 73.3 
(5.24)

Height 
(cm)

177.9 179.7 186.2 172.2 181.5 177.3 182.9 183.0 180.09 
(4.04)
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Results of the loading test- arm crank ergometry
Maximal 
loading 
test - 
crank 
ergometry

VO2 
(l.min-1)

4.62 4.69 5.66 4.64 4.60 4.63 4.57 5.45 4.86 
(0.41)

VO2/kg 
(ml.kg-1)

68.19 69.62 67.76 65.71 60.98 66.37 61.72 69.97 66.29 
(3.16)

VMAX 
(l.min-1)

140.5 121.9 165.9 133.7 138.5 160.7 134.8 141.2 142.14 
(13.50)

RR
(min-1)

67 73 66 64 59 65 60 69 65.38 
(4.27)

HR  
(min -1) 

190 179 186 174 174 186 189 186 183.0 
(6.02)

O2 pulse 
(ml)

24.30 26.17 30.46 26.66 26.46 24.90 24.17 29.30 26.55 
(2.13)

O2 / 
pulse/kg 
(ml)

0.36 0.39 0.36 0.38 0.35 0.36 0.33 0.38 0.36 
(0.02)

R 1.11 1.08 1.12 1.13 1.15 1.13 1.11 1.11 1.12 
(0.02)

Treshold 
VO2 
(l.min-1)

2.88 3.37 2.79 3.31 3.14 2.76 2.75 4.00 3.13 
(0.40)

Treshold 
HR 
(min-1)

159 168 165 153 156 158 160 169 161 
(5.38)

HR 
aerobic 
(min-1)

135 142 140 130 133 134 136 144 137 
(4.57)

HR 
anaerobic 
(min-1)

168 178 174 162 166 167 169 179 170 
(5.70)

LA 
(mmol/l-1)

14.70 8.70 11.10 10.50 11.30 11.40 10.90 12.10 11.34 
(1.57)

Table 3: The results obtained from kayaking in the counter-current pool.

We compared average measured results and consequently we reckoned the difference between measured 
values in particular units and percents (table 4).
Average measured results obtained while crank ergometry and while paddling in the counter-current 
pool
Basic data Age (year) 23.10 (1.99)

Height (cm) 180.09 (4.04)
Weight (kg) 73.3 (5.24)

Spirometry FVC (l) 4.72 (0.39)
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Average measured results obtained while crank ergometry and while paddling in the counter-current 
pool

Crank ergometry- 
average values (SD)

Paddling in the 
counter-current 
pool- average 
values (SD)

The difference in 
particular units 
and percents (%)

Maximal gradua-
ting loading test

VO2 (l.min-1) 4.86 (0.41) 2.80 (0.48) 2.06 (42.38 %)
VO2/kg (ml.kg-1) 66.29 (3.16) 38.49 (7.92) 27.8 (41.93 %)
VMAX (l.min-1) 142.14 (13.50) 103.03 (10.14) 39.11 (27.51 %)
RR (min-1) 65.38 (4.27) 36.63 (6.56) 28.75 (43.97 %)
HR (min-1) 183.0 (6.02) 181.88 (4.99) 1.12 (0.61 %)
O2 pulse (ml) 26.55 (2.13) 15.36 (2.54) 11.19 (42.14 %)
O2 /pulse/kg (ml) 0.36 (0.02) 0.21 (0.04) 0.15 (41.66 %)
R 1.12 (0.02) 1.08 (0.04) 0.04 (3.57 %)
Threshold VO2 
(l.min-1)

3.13 (0.40) 1.88 (0.40) 1.25 (39.93 %)

Threshold HR 
(min-1)

161 (5.38) 161 (5.35) 0 (0 %)

HR aerobic (min-1) 137 (4.57) 136 (4.55) 1 (0.72 %)
HR anaerobic 
(min-1)

170 (5.70) 170 (5.67) 0 (0 %)

LA (mmol/l-1) 11.34 (1.57) 7.09 (0.78) 4.25 (37.47 %)

Table 4: comparison of both test (average values)

We stated total percentage distinction in connection with chosen functional values (table 5)
Total distinction among chosen values of functional indicators of two loading tests

Crank ergometry- 
average (SD)

Kayaking in the 
counter-current 
pool- average (SD)

Distinction (%) Total distinction % 

VO2max (ml.kg-1) 66.27 (3.16) 38.49 (7.82) 41.93 %

31,13%
HR (min-1) 183.0 (6.02) 181.88 (4.99) 0.61 %
RR (min-1) 65.38 (4.27) 36.63 (6.56) 43.97 %
O2/pulse/kg (ml) 0.36 (0.02) 0.21 (0.04) 41.66 %
VMAX (l.min-1) 142.14 (13.50) 103.03 (10.14) 27.51 %

Table 5: Percentage distinction of both tests.



Volume 7  No. 2/2014   ISSN 1802-3908          25

We mention the comparison of same chosen functional values by means of correlation analysis (table 6).
Statistic comparison of resulting functional values of the crank ergometry with the kayaking in the 
counter-current pool- Pearson correlation coefficient 
Proband 1 2 3 4 5 6 7 8 Pearson correlation 

coefficient
VO2max
crank

68.19 69.62 67.76 65.71 60.98 66.37 61.72 69.97 0.628

VO2max
kayak

43.35 50.61 27.29 32.47 31.96 44.89 32.13 45.24

HR
crank

190 179 186 174 174 186 189 186 0.777

HR
kayak

180 182 185 172 177 186 188 185

RR
crank

67 73 66 64 59 65 60 69 0.625

RR
kayak

42 42 27 32 31 44 31 44

VMAX crank 140.5 121.9 165.9 133.7 138.5 160.7 134.8 141.2 -0.229

VMAX 
kayak

88.8 104.7 88.7 97.3 105.2 112.8 119.0 107.8

O2pulse/kg 
crank

0.36 0.39 0.36 0.38 0.35 0.36 0.33 0.38 0.623

O2pulse/kg 
kayak

0.24 0.28 0.15 0.19 0.18 0.24 0.17 0.24

Table 6: Correlation analysis of chosen values of functional indicators.

If compared the crank ergometry to the kayaking, 
all participants reached significantly lower values 
of all indicators in the mentioned kayaking (table 
4). For instance average value of maximal oxygen 
demand (VO2max) while kayaking was merely 38.49 
(7.92) ml.kg-1 whilst crank ergometry was 66.9 
ml.kg-1. Only heart rate (HR) indicated values that 
differ by 0.61%. 4 of total 5 physiological indicators 
showed medium to high correlational rate (VO2max: 
r = 0.628, HR = 0.777, RR: 0.625, 02pulse/kg: 0.623) 
of both loading tests (table 6). It is necessary to re-
mind that regarding mere amount of probands the 
correlational results are very informative. 
Average difference of measured values of chosen in-
dicators is 31.12% (table 5). This is a significant dif-
ference and with regard to the probands feed-back, 
we assume that the results distinctiveness was cau-
sed by usage of relatively heavy plastic kayak (9 kilos 
heavier than kayak slalom) and big braking surface 
which brought a big change of power demand on 
stroke. Nevertheless the usage of the plastic kayak 
with the brake was absolutely essential regarding 
inadequate proportional and speed parameters of 

the pool. According  Bílý (2008), his study concer-
ned with locomotive speed of elite kayakers on flat-
water states that they are able to reach speed of 4.14 
m.s-1 but the maximal counter-current speed was 
merely 2.12 m.s-1. This means that the counter-cu-
rrent speed would be boldly higher to take the dia-
gnostic on kayak slalom without the brake. Further, 
it would also be proper to have a bigger pool (not 
only 5 meters) because the kayak slalom is at least 
350 cm long. Nevertheless there are not any devices 
of such speed and proportional parameters in the 
area of the Czech Republic. Even the German com-
pany LD Pool (producer of the used pool) cannot 
fill our demand. 
Melin and Ecleche (1982) recorded heart rate 171-
182 bpm during a slalom racing. In the laboratory 
conditions while riding the bicycle ergometer, they 
found direct dependence between oxygen demand 
(VO2) and heart rate. They used this dependence 
VO2/HR to determine energy output while slalom 
racing and they discovered that it quadrates with 
90% VO2max of competitors. Carré and col. (1994) 
measured nearly the same values of VO2max in gra-
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duating loading test while kayaking on flat- wa-
ter [3.87 (0.73)] as in arm crank ergometry [3.78 
(0.71)]. Nevertheless our research emphasizes that 
there does not have to be linear relation between 
heart rate (HR) and oxygen demand (VO2) whi-
le paddling in the laboratory conditions. While 
kayaking, we measured practically same HR as in 
arm crank ergometry although measured values of  
VO2max were significantly lower in all cases (table 4). 
Because the diagnostic taken in the counter-current 
pool differs from the whitewater slalom racing we 
cannot draw clear conclusions from our results and 
thus further diagnostics are recommended. 
It worth noticing that the research group (elite kaya-
kers) reached very good results while arm crank er-
gometry (table 2). The kayakers achieved average 
value 66.9 (3.16) ml.kg-1 of maximal oxygen de-
mand (VO2max) which shows high level of enduran-
ce ability (Dovalil, 2012). It is boldly higher value 
than Heller (2004) published. 14 elite slalom racers 
reached average value of VO2max 47.1 (3.4) ml.kg-1 
within his research. Also Carré and col. (1994) tes-
ted group consisting of 15 slalom racers (average 
weight 66.7kg) via the arm crank ergometry. He 
detected average Vmax 3.78 (0.71) l.min-1 which re-
sembles our findings. Partially it could be explained 
by high quality of the research group that was solely 
composed of representational slalom racers. 

Conclusion
Testing of actual fitness state is one of the key prin-
ciples and conditions leading to effective practice 
in which we want to observe the relation between 

physical load (stimulant) and body adaption and by 
virtue of this relation modify the practice properly 
(Dovalil, 2012). 
The idea of aerobic loading diagnostic while kaya-
king in the counter-current pool comes from de-
mand for exact, adequate and especially specific 
method of finding essential functional indicators 
of racers fitness. Even though the diagnostic rea-
lization is possible we would have to provide our 
kayakers with better and more technological devi-
ces (more efficient and proportional pool) to prove 
the results reliability.
We found that observed kayakers, while paddling in 
pool, reached in chosen functional physiological in-
dicators on average 31.13% lower values than during 
the arm crank ergometry. Whilst the distinctions re-
garding heart rate (HR) were minimal between both 
loading tests, the maximal oxygen demand reached 
while kayaking was nearly 42% lower than during the 
arm crank ergometry. The distinctions are explained 
by faster accession of the local exhaustion caused by 
using the brake and technological demandingness of 
paddling which does not allow such a big effort in-
vestment like arm crank ergometry. 
It is necessary to investigate further specific methods 
which would be usable in practice and especially in 
either of seasons. Aerobic loading diagnostic whi-
le kayaking in the counter-current pool is not very 
useful in practice. We believe though that in case 
of appropriate counter-current speed or during the 
test on flat-water with mobile and waterproof devi-
ces these results might provide us with a very useful 
information for practices of slalom racers. 
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Mountain Bike Races – Outdoor 
Activity, or just a Competition?
Bohumír Machovec
Department of Sport, College of Polytechnics, Jihlava, Czech Republic

Introduction

Agon
Outdoor activities represent a specific kind of hu-
man afford which has been examined for a long 
time, from a lot of different viewpoints and in many 
discourses. It is done by more diverse factors but 
one of the most influential ones is nature and nature 
character of movement within any outdoor activity. 
Agon, as a typical element of sport competition can 
be presented not just by rivalization (a fight against 

another competitor) but also by perfectionalism 
(an effort to improve your own performance). This 
specific division of sport motivation is commonly 
known from the explanation provided by Lipiec 
(1999).
Sport, or more concretely cycling, can represent (for 
some philosophers like Ilundáin Agurruza & Aus-
tin, 2010) a wide variety of possible ways of percep-
tion. It differs from a pure record sport in the form 
(1 kilometre time trial in track cycling); as a ‘quasi 
record sport’ (a road time trail); a cunning and of-

Abstract
This article deals with perception of endurance mountain bike races through the optic of some selected com-
petitors. The key question is to search for a better understanding what these races mean for the competitors´ 
approach to a mountain bike ride in common and what can be their primary motivation. The author of this 
article has got an active experience with this kind of races. That is why he decided to prefer a qualitative form 
of the research which enables to go deeper to the eidos of the investigated problem. The first part of the article 
brings some theoretical analysis of the background and main principles from which possible approaches of 
the respondents can come. Then there is a description of the methods and some methodological characteris-
tics explained. The research is based on semi-structured interviews within the selected group of respondents 
(participants of a chosen MTB race). Some reduction of the results was necessary in order to interpret them 
in relation to the focus of the article. The author does not argue any general conclusions about the motivati-
on. However, the investigation brings some interesting outputs on the level of qualitative research.
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Souhrn
Tento článek se zabývá tím, jak vybraní účastníci vytrvalostních závodů na horských kolech vnímají charak-
ter těchto závodů. Klíčovým problémem je zde hledání lepšího pochopení toho, co účast v tomto typu závodu 
znamená pro přístup daných respondentů k jízdě na horském kole obecně a jaká je jejich primární motivace. 
Autor tohoto článku má aktivní zkušenosti s vytrvalostními závody horských kol. To je důvodem, proč se 
rozhodl preferovat kvalitativní formu výzkumu, která umožňuje dostat se hlouběji k podstatě zkoumaného 
problému. První část článku obsahuje teoretickou analýzu pozadí zkoumaného problému a objasňuje hlavní 
principy, z nichž očekávané rozdíly v přístupu respondentů mohou vycházet. Dále následuje obecná metodi-
ka výzkumu a jsou doplněna určitá metodologická upřesnění. Základem výzkumu byly polostrukturované 
rozhovory v rámci vybrané skupiny respondentů (účastníků vybraného MTB závodu). Určitý stupeň redukce 
při interpretaci výsledků zde byl nutný s ohledem na zaměření tohoto článku.  Autor se nepokouší vyvozovat 
ze zjištěných skutečností obecné závěry ohledně motivace závodníků. Přináší však některé zajímavé výstupy 
na úrovni kvalitativní formy výzkumu. 
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ten highly aggressive team sport (a road sprint);  a 
mixture of tactics, the art of  being able to ignore 
pain (a mountain stage); a fine-grained talent that 
also includes acrobatic skills (cross country moun-
tain biking); and, finally, a way of psychophysical 
enhanced life that reaches far beyond a simple game 
of win and lose (Nepper Larsen, 2010, 29). 

Nature sports
 Some authors explain the possible approaches to 
outdoor activities at the example of risky sports 
and adventure sports. According to Kevin Krein, 
or Leslie Howe, outdoor sports may contain a diffe-
rent approach to competition than ordinary sports. 
It also can be called agonistic but in the sense that 
they challenge life, death, nature and the existing 
order on an individual level, rather than on the co-
llective competitive level of a well-defined and ex-
plicitly rule-bound “race” (compare Lipiec, 1999). 
“Nature sports provide an important opportunity 
for reflection on human political and social rela-
tionships. Given that nature sports are not about 
competition between people, there is far more flexi-
bility in them than in traditional sports, concerning 
the goals of athletes, the structure of events within 
the sport, and the interpretations of these sports. 
(…) One can have adventure, dramatic interaction, 
and success, but it can be based on one’s ability or 
interacting successfully with complex and challen-
ging changes in the world. Humans can mutually 
support each other without there being a human 
opponent. Most importantly, without the imposed 
structure of formal competition, humans can cre-
atively define their own values” (Krein, 2014, 206).
This Krein’s position is significant for the focus of 
our research. It is based on values of sport, or in 
common on values of movement activity. Another 
perspective – the process focused motivation – is 
explained by Howe:
“Thus, one might conclude that alternative or extre-
me sports, which include a great many of the sports 
I have designated as remote (mountain biking, whi-
tewater sports, rock climbing, extreme skiing, and 
snowboarding, etc.), are process oriented, that is, 
about the experience itself and the development of 
sport-specific skills rather than the result or defea-
ting someone else” (Howe, 2008, 3-4).

Self-competition and internal competition
Both, Krein and Howe, use a term of self-competiti-
on in the context of nature sports. Self-competition 
means a kind of competition which is without any 
rivals. It is based on accepting a challenge. It could 

be a very important motive for a person to reach 
a chosen point and to prepare for it. Krein argues 
that self-competition is not a real competition for 
two reasons. The former one is the absence of the 
competitors; the latter one is the absence of objecti-
ve measured criteria (Krein 2007, 80–93). 
Howe disagrees with this position and answers: “I 
raise a number of problems against both criteria 
and argue that traditional and adventure sports do 
both involve self-competition on at least two levels: 
bettering one’s previous performance and resisting 
the desire to quit. I argue that self-reflexive compe-
tition is not so much with one’s self (which is phi-
losophically absurd), but within one’s self, between 
conflicting motivations and desires” (Howe, 2008, 
353). 
Hurych introduces a different conception and calls 
it an internal competition. He saw it as an active 
movement conception and a good choice for any-
body who is searching for motives in the field of 
physical culture and movement culture. If you have 
got the concrete aim but you are able to follow the 
means you use and the whole path is important for 
you (not just the result), then it is much better to 
speak about internal competition than about self-
competition” (Hurych, 2009, 115). 
This is more closely related to the process-focused 
activities than to the goal-aimed ones. “There is a 
close connection between doing physical activity 
for performance and for experience. We can say 
that experiential education is much more based on 
internal competition and activities connected with 
classical sports are much closer to self-competiti-
on. On the other hand, mostly it is not possible to 
find the exact line between these two categories, al-
though there are lots of common features” (ibidem, 
2009, 116). 

A peaceful and aggressive agon
Welters and a lot of other philosophers pay attenti-
on on ecosophical features of outdoor sports. Eco-
sophy is engaged into to the relations and interac-
tions between sport and environment very strongly 
(Welters, 2014). In this context it is possible to speak 
about a peaceful agon and about an aggressive agon. 
Coming from the previous concepts, we can say 
that an aggressive agon is interconnected with pure 
record sports, “quasi record sports” and aggressi-
ve ways of competition (aforesaid, Nepper Larsen, 
2010). Some kinds of self-competition could be 
taken as an aggressive agon as well. 
On the other hand, nature sports in their principle 
aim to a peaceful agon which is more process-ori-
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ented, they prefer perfectionalism to rivalization 
and their character is close to the phenomenon of 
internal competition. 
The aim of our research is theoretically based on se-
arching differences between these two main appro-
aches and on examining smaller nuances between 
them in the selected cases. We tried to apply a con-
cept in which sport means an aggressive agon and 
outdoor presents a peaceful agon. This distinction 
is understood as a fundamental problem of the re-
search from the methodological point of view.   

The endurance mountain bike race 
“Jihlavská 24hodinovka”
The last part of the introduction of this article brings 
a short description of a concrete race which became 
an initial event for our investigation. This event is 
called “Jihlavská 24hodinovka”. It is an endurance 
MTB race which has become a part of the Czech 24 
MTB Cup since 2011. It is opened to the wide pub-
lic. Professionals, hobby bikers and amateurs meet 
here altogether every spring. The route goes throu-
gh the historical centre of Jihlava (a capitol of the 
region Vysočina). The competitors can see beautiful 
sceneries, especially during night hours and due to 
a street lighting. The settings here can hide a strong 
potential to be very attractive for the racers as well 
as for the fans. The race provides an aesthetical and 
emotional experience for the competitors and a gre-
at show for the spectators (Jihlavska24mtb, 2014). 
However, the route is also scheduled into a landsca-
pe typical for rugged terrains which (sometimes in 
the combination with unstable weather conditions) 
demands a good physical condition, satisfactory 
technical equipment and strong mental resistance 
from all the racers. A great variety of terrain condi-
tions together with the atmosphere of a professiona-
lly organized event give to the racers an opportuni-
ty to get  an extraordinary and complex experience 
with a strong impact on their physical and mental 
abilities, or on their aesthetic perception.          

Methods

The aims
The main aim of this research can be described as 
searching for  some differences between sportive 
and outdoor dimension of an endurance mountain 
bike race ”Jihlavská 24hodinovka“. This difference 
can be examined via so called “break point” which 
represents a border where one approach turns to 
the other one (sport versus outdoor).

The research instruments   
The research has got a character of a case study. It is 
presented by the overview of psychological, socio-
logical and anthropological discourses. As the main 
research instrument a method of semi-structured 
interviews was used. The interviews were supple-
mented with other auxiliary instruments (e.g. ob-
servation, or analysis of documents). The study can 
be described as a community study of the descrip-
tive character which also displays some features of 
an exploration collective study. The qualitative in-
terviews were composed of the set of questions of 
several different types which were structured accor-
ding to Hendl (2005). The main spheres were demo-
graphical questions, questions related to the opini-
on , goals and values of the respondents, and finally 
questions examining their feelings and demanding 
some descriptions of experience. The researchers 
used the form of semi-structured interviews which 
means that the kind of an interview is partly direc-
ted by the investigator but there is quite a free space 
for the respondents to develop the dialogue, or even 
to add some new topics if they want. This freedom 
enables to build a better atmosphere within in-
terviews and to keep a systematic nature and a clear 
arrangement of the dialogue at the same time. 

The research process
The process contains a complex of some selected 
topics and associated questions whose final for-
mulation can be adjusted or explain more in detail 
(Wildemuth, 2009). The respondents were infor-
med about the major topics and the main questions 
in advance together with the application for colla-
boration. Concrete questions, their order, formula-
tions and supplementary questions were adjusted 
and replenished according to the development of 
the dialogues. The interviews were recorded into a 
voice recorder and then the content was re-written 
into the text form.  The questions were divided into 
several topics. At the beginning we were speaking 
with the respondents in common about two pheno-
mena: sport and outdoor. We used the definitions 
and explanations which are commonly accepted 
(e.g. Kretchmar, 2005; Mechikoff, 2010). We focu-
sed on a personal perception of the respondents, 
we examined how much they accept the described 
definitions and how they see the relations between 
sport and outdoor.  Then we paid attention on the 
race  “Jihlavská 24hodinovka“. Here we investigated 
respondents´ motivation concerning participation 
in the race, training process and their approach to 
the race itself. Finally, we tried to look for the break 
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point – the border between sport and outdoor from 
the point of respondents’ view. During all the pro-
cess we got a lot of answers which cannot be inclu-
ded in this article because they transcend the focus 
of the intended goals.  

The research group 
The research group was composed of 5 selected par-
ticipants of “Jihlavská 24hodinovka“. The selection 
was primarily intended as diverse, that is why quite 
different types of racers were chosen.
Respondent A
An active cyclist since his 18. A member of UNIQA 
Jihlava Team. Trains regularly, participates in endu-
rance cycle races and MTB cyclomarathons. Other 
interests: endurance sports (running, skating). Re-
sults: “Jihlavská 24hodinovka“ – 2nd and 4th posi-
tion (pairs). Job: master in production. Born: 1977. 
Height: 182. Weight: 75 kg.     
Respondent B  
A recreational triathlete and an organizer of some 
local triathlon races. Participated in 2 races within 
“Jihlavská 24hodinovka“. Occasionally participa-
tes in amateur bike races around Jihlava. Interests: 
football, minifootball. Results: “Jihlavská 24hodi-
novka“ – 8th position (foursomes). Job: personal 
director. Born: 1972. Height: 182. Weight: 85 kg.     
Respondent  C 
Not focused on cycling, ordinary doesn´t participa-
te in cycle races. Interests: sport diving, minifoot-
ball, football. Results: “Jihlavská 24hodinovka“ – 
8th position (foursomes). Job: cabinetmaker. Born: 
1973. Height: 168. Weight: 65 kg
Respondent D 
Having been cycling for 6 years in a form of inten-
sive leisure activity. Searches for MTB races. Inte-
rests: cycling. Results: “Jihlavská 24hodinovka“ – 
4th position (pairs). Job: developer in electronics. 
Born: 1988. Height: 187. Weight: 105 kg.     
Respondent E 
He has been cycling within his PE teacher´s activities 
and as a leisure activity. Searches for MTB races in 
the region Interests: football, minifootball. Results: 
“Jihlavská 24hodinovka“ – 8th position (pairs). Job: 
PE teacher. Born: 1973. Height: 173. Weight: 75 kg. 

Results

Sport
 We looked for the answers of the question “how do 
you perceive sport?”.  All the respondents agree with 
the explanation that sport is a movement activity or-
ganized under the specific rules and whose results 

are measurable and comparable. Respondent A me-
ans that we can speak about sport if the finish time 
and performance are included there. Respondent B 
emphasises a comparison to others racers and consi-
ders it as a natural need of the people who are at least 
partly oriented towards a physical development.
The question about nature was connected with 
both meanings of this word – in a narrow sense 
(as a landscape) and in a wider sense as the natu-
ral settings (opposite to culture). Our respondents 
have quite a different opinion concerning the role 
of nature for sport. All of them understand a logical 
relation between sport and nature according to the 
kind of sport activity. Respondent A minimizes the 
role of nature during performance. He argues that a 
focus on the surroundings can disperse a racer and 
can lower a level of his attention. That can lead to 
decreasing quality of his performance. On the other 
hand, respondent C speaks about the influence of 
nature (he estimates the level of this influence at 
40%). Respondent E means that in some disciplines 
a sharper perception of the environs can help him 
to relax and consequently to get a better focus on 
his performance.  

Outdoor
Concerning outdoor as a “stay in nature” the re-
spondents agree that within outdoor activities there 
is more space for perception of the beauties of the 
landscape and larger opportunities to enjoy them. 
Respondent B sees this point in the field of leisure 
activities and relaxation, especially. There are some 
possibilities to apply competitive elements (on any 
level), according to all the respondents. Respondent 
C knows some terrain barriers and jumps which he 
repeatedly searches for. He looks forward to them 
and has got a good feeling from mastering over them. 
Respondent E sees a good opportunity for a mild 
competition among individuals, or among all fami-
lies, within outdoor activities. That means challenges 
like “who escapes from the rain”, “who will be the first 
in the pub” etc. Respondent A describes his experi-
ence that some relaxing rides turns into a duel which 
is comparable to a hard training, or even to a race. 
Respondent D emphasises that in the past he did not 
enjoy the time spent in landscape and followed his ti-
me-measured performance even during rides in the 
forest. Nowadays he sometimes set on the trip just in 
order to enjoy the nature beauties. 

”Jihlavská 24hodinovka“
Concerning motivation for the race, it is complete-
ly different in the case of respondent A and in the 
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cases of the others. Respondent A primarily parti-
cipates in the races because his only ambition is to 
be successful. His motivation is not influenced by 
the atmosphere or by the settings of the race. Some 
influential elements for him can be a technical sup-
port, quality of organization and a low number of 
amateurs in the list of participants. Respondents C 
and E participated in their first races in order just 
to replace some missing competitor in the team. 
Respondent E participated in the next competition 
due to his positive experience with the atmosphe-
re, settings and quality organization of the previous 
race. We can register a very similar kind of motiva-
tion in the cases of respondents B a D. 
Some focus on performance was registered in the 
cases of all the respondents. Respondent A is a pure 
competitor, so his motivation was very strong. For 
the others there was very important not to fail and 
not to harm the team. At the same time all four re-
spondents (B, C, D and E) tried to enjoy the atmo-
sphere and follow the route (and also its surroun-
dings). There were some differences in the attitude to 
training. Respondent A took this race as a part of his 
training according to his training plan. Respondents 
B a C participated in the race without training be-
cause of their working duties a few weeks before the 
race. Respondents D and E were training at the place 
of a race two or three times.”Jihlavská 24hodinovka“ 
means a fully sportive event for all the respondents. 
Their opinion concerning influence of nature differs 
like this: Respondent A perceives nature just in a 
form of changes in elevation difference or quality of 
the surface. It seems to be a counterproductive for 
him to follow the surroundings. On the other hand, 
respondent E perceives nature quite strongly. From 
the beginning of the race he focused mostly on diffi-
cult and dangerous parts, later admires nice and inte-
resting ones. Respondent B is able to recall memories 
of the difficult places. Respondent C recalls places 
which he was looking forward to. At some difficult 
places he asked himself “how many times do I have 
go here through?” All the respondents agree that the-
re is a need of a strong focus on the places around 
which can be dangerous. They admit that at some 
moments the performance can be influenced in ne-
gative way by a loss of concentration. Some respon-
dents have different feelings from the race during a 
day and different feelings at night. Respondent B said 
that especially the first lap ridden at night was extre-
mely mentally exhausting for him. After the first lap 
he got used to it and later he remembers streams of 
illuminated cyclists around him. Respondent E per-
ceived a silence and quiet in the early morning times, 

and even a feeling of loneliness, because some racers 
had a rest and the route was less frequented in early 
morning. Respondent C took a night time as a need 
to focus on the ride more intensively because of his 
safety. Respondents B, C, D and E noticed sceneries 
connected with a sunrise and with a ride through the 
floodlit night Jihlava.      
In 2014 ”Jihlavská 24hodinovka“ was a difficult race 
because of weather. From the beginning there was an 
intensive rain and the surface started to be muddy 
more and more. Some sections had to be closed and 
the route of the lap was shortened a bit. Then after 
12 hours the race had to be finished before the limit. 
That is the reason why for many competitors the race 
was understood as a fight against the cruel weather 
conditions and a muddy terrain above all. Their main 
goal was to finish the race. The level of performance 
became not very important and the main motivation 
was not to give up. Respondent B asked himself many 
times “does it make any sense to go on?” However, he 
didn´t want to become the one who finishes the race 
for his team. Respondents D and E said that the most 
difficult thing was to set out from the hot and dry de-
pot once and once again. The returns were hard and 
wet but positively influenced by endorphins.     

Discussion

A break point
A main focus of the researchers was to find a bre-
ak point in which the perception of the selected 
event changes from sport to outdoor (or the other 
way around). It is necessary to say that none of the 
respondents was able to describe the break point 
exactly. 
Respondent A minimises the perception of nature. 
He sees some space for outdoor activity in some pha-
ses of training process and regeneration program 
only. He takes natural conditions just in the form of a 
difficulty level of the route. Some kind of break point 
in his case can be seen in the fact that he accepts na-
tural condition as an essential part of the race. Howe-
ver, he does not overstep the frame of sport. 
Respondent E adds that nature conditions can be 
very influential in relations to difficult weather con-
ditions or extreme terrain barriers. If the situation is 
optimal, he can find time to perceive nature settings 
during a race. His breakpoint is closely connected 
with immediate conditions and personal feelings. 
He can accept both, sport and outdoor, according 
to the situation.
Respondent C considers a level of exhaustion as the 
key moment. If he masters over the route, his per-
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ception of nature increases. However, if the tired-
ness comes and grows, he is not able to pay atten-
tion to anything else than a ride. His break point is 
determined with handling of the route and with the 
rate of exhausting. He accepts outdoor at the mo-
ment when both the determining conditions are on 
the optimal level (a good handling of the route and 
not so much tired).    
Respondent D feels and perceives a phenomenon of 
tiredness from the different side. When he starts to 
be more tired, he begins to focus on the nature to 
take his mind off things connected with his perfor-
mance. His break point can be also found in the rate 
of exhaustion but he accepts outdoor when he is as 
tired that he cannot concentrate on the performance. 
Respondent B sees a wether as the most important 
factor. He focused on his performance till he found 
that he was not able to reach a good finishing time. 
After he admitted that his goal is just to finish the 
race, he begun to be interested in nature. His break 
point is done by the moment when the race loses 
for him the meaning of rivalizing competition. He 
can accept outdoor when he stops to be focused on 
his finish time.  

Conclusions 
The ambition of this article is to search for significant 
features of sport and outdoor and looking for a break 
point as the moment when outdoor ends and sport 
begins, or when sport ends and outdoor begins. We 

connected our investigation with a concrete race – 
“Jihlavská 24hodinovka”. From the interviews with 
selected respondents we found that searching for 
this break point is closely connected with some main 
aspects. They are presented by a rate of motivation 
for the race, level of tiredness of all the participants 
and (permanent, or immediate) terrain, surface and 
weather conditions of the race. The kind of moti-
vation which is based on reaching good results and 
which is focused on performance provides minimal 
possibilities to perceive nature, landscape or other 
surroundings. If there are some other motives than 
just a result presented, there are different possibilities 
to feel and sense nature factors, like some places of 
orientation, or interesting or extraordinary places on 
the route. Some of them can be perceived even sub-
consciously. That means especially the places which 
the competitors look forward to, or sections which 
represent some fulfilment of their effort (top of the 
hill) and so on. 
A searched break point can be determined by the 
factors like motivation, weather conditions and a 
level of tiredness of the competitors. It is changeab-
le and depends on to the balance of these factors. 
It differs according to the individual perception of 
any racer. The level of physical and mental abilities 
plays an important role as well. The other influential 
factors are cycling abilities, technical equipment, 
personal qualities and moral standards of each 
competitor. 
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Abstract
This article deals with current issue of safety devices intended for wall climbing. In the article we draw the 
attention to a further increase in various types of belay devices, its modernization and technological deve-
lopment. Furthermore, we focus on conservative approach kept during the use of the traditional type of belay 
devices which is connected with controversy in the field of belaying methodology. We attempted to put into 
perspective advantages and disadvantages of modern belay devices in relation to accidents at wall climbing.
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Souhrn
Článek se zabývá aktuální problematikou jisticích pomůcek určených pro lezení na umělých stěnách. V člán-
ku upozorňujeme na další nárůst různých typů jisticích pomůcek, jejich modernizaci, technologický vývoj. 
Dále se věnujeme problematice  konzervativního přístupu při používáním tradičního typu jisticích pomůcek, 
s tím souvisící kontroverzi v oblasti metodiky nácviku jištění. Pokusili jsme se dát do souvislostí výhody a 
nevýhody moderních jisticích pomůcek ve vztahu k úrazům při jištění na umělých stěnách. 

Klíčová slova: 
jisticí pomůcky, technologický vývoj a bezpečnost.

Introduction
A Wall climbing is considered to be modest and 
relatively safe in comparison to other climbing ac-
tivities such as mountaineering or rock climbing. 
Our article is concerned with the issue of belay 
devices used for wall climbing. We mainly focused 
on further distinctive increased number of belay 
devices, its modernization and technological de-
velopment. Approximately 15-20 years ago studies 
such as Procházka (1990), Kotek (1994), Schubert 
(1997), Vomáčková (1996), Ružička and Šilhán 
(1998), Trnková (1999), Kotek (1999) indicate us-
age of 2-3 belay devices while studies conducted 
several years later such as Kouba (2003), Černý 
(2007), Martínek (2008), Beneš (2009) indicate 
double, thus 4-6 belay devices used during clim-
bing. In the next decade the number of belay de-
vices still rises, supported by Pilař (2012), Louka 
(2012), Hrebiček (2014), Unger (2014).
Presently we found that companies such as Black 
Diamond, Rockempire, Mammut, Technologi, 
Edelrid, Petzel and others, offer more than 25 belay 
devices with different parameters and properties. It 

is obvious that even basic orientation in such a huge 
amount of belay devices is quite demanding. 
Within our article, we wondered what direction the 
development of belay devices is going and whether 
it has the ability to improve safety on climbing wall.
Furthermore, we wondered why there are still ac-
cidents caused by mistakes during belaying on an 
artificial walls if the belay devices are getting better. 
The aim of our content was to improve awareness of 
belay devices usage on the artificial walls and thus to 
provide a climbers with safety during wall climbing. 
The introduced issue have been studied by many 
authors such as Kotek (1994) and his diploma the-
sis: The usage of a climbing wall in PE, Vomáčková 
(1996) and her diploma thesis: Sport climbing in 
PE programs at primary schools (successfully de-
fensed thesis at FTVS in Prague), Trnková (1999) 
and her diploma thesis: Wall climbing at PE on the 
level of third grade (she utilized her experiences 
from competitions and pedagogic field). Further, 
wall climbing of children has been studied by Baláš 
et al. (2008), Vomáčko and Boštíková (2008), Hře-
bíček (2014).
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Main part
During assessing of a belay devices we came from 
the assumption that a rope is correctly fasten and the 
belay device is hung on harness by locked carabiner, 
thus we do not allow for any elemental climbers mis-
takes. We can divide belay devices into three basic 
branches according their typical features:

Group 1: figure eight and tubular devices: 
ATC-guide, Gym, etc., see picture1
This group of belay devices supposes that the rope 
is actively seized.

Disadvantages: missing of self-blocking ability. 
Thus, after fall arrest the belayer must exert further 
energy to hold the climber hanging on the rope. 
Advantages: simple and easy to control, devices 
can be also used for abseiling, low price (150-400 
CZK). 
These devices are mainly used by the conservative 
climbers for whom the usage of the traditional belay 
devices is useful according to their routine, to their 
certainty and minimization of eventual mistakes; 
supported by Unger (2014).

Pic.1 figure eight and tubular devices, ATC-guide (HUDY, 2014), R.E. Guard, Gym (Rock Empire, 2014) 

Currently, the use of figure eights for belaying evo-
kes many inconsistent opinions. Most of artificial 
walls such as HUDY climbing wall in Vaňov even 
banned usage of the eights as belay device. There are 
some reasons causing it; figure eight is device pri-
marily intended for abseiling. It has low frictional 
ratio which in the use of new rope with diameter 
about 9mm and moreover, with surface treatment 
against abrasion, can cause a big trouble not only 
to unfledged climber. It is interesting that Matějka 
(2014) reported in official methodical guide ČHS 
step-by-step manual for beginning climbers about 
the usage of eights although ČHS instructor courses 
its usage criticized. 
Kotek (1994), Hřebíček (2014) and others who de-
fend usage of the eights argue:
• using simplicity, easier dynamic fall arrest, dis-

tinctly longer rope life (significant especially for 
using at schools), low price

• Martínek (2008), Beneš (2009) and others who 
criticize eights usage claim:

• Relatively fast slip of new ropes with diameter 
about 9mm caused by low frictional ratio.

• Belaying devices like Gym are in the same price 
category.

• Legislative- necessity to follow the operating ru-
les of particular wall.

Group 2 GRI-GRI, EDDY EDELRID, CINCH, 
I´DS etc., see picture1
Assisted-braking ability is typical for this group of 
devices which leads many climbers to opinion that 
this tool is infallible and no mistakes are possible. 
Numbers of countries use it especially for children 
practice report Vomáčková (1996), Schubert (1997) 
etc. 
Advantages: once you quit hold of everything the 
belay device block itself, arrest the fall and the be-
layer do not have to exert power to hold the climber 
on the rope.  
Disadvantages: if the belayer actively pulled the 
lever (e.g. nescience or shock) he/she can unblock 
the belay device and cause climbers fall. Only I´DS 
has so called anti-panic function which reduces the 
mistakes of belayer and arrest the fall. 
• more difficult to practice dynamic belaying
• high price (1500-4200CZK)
• high weight
• spring mechanism
• use only for simple rope, problem while practi-

cing abseiling 
• if you transfer to rock climbing or mountainee-

ring you have to learn how to work with tubular 
device which means total overfitting of locomo-
tive stereotype or get a belay device of third ca-
tegory
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Group 3: Megajul, Smart, Click up etc., see 
picture3
Typical for this group is a combination of self-locking 
ability with active hold of a rope which means that if 
you fasten the rope correctly and the belay device on 
the harness is locked, which applies to all belay devi-
ces, then it is not possible to cause the climbers fall. 
There is obvious effort to combine advantages of the 
first group with the advantages of the second group 
and to suppress disadvantages above-mentioned. 

Advantages: once you quit hold of everything the 
belay device blocks itself and arrests the fall and the 
belayer does not have to exert power to hold the 
climber on the rope. If the belayer panics and tries 
to be active he cannot avoid blocking of the rope he 
can just change the dynamic of the fall.
Disadvantages: higher price (800-1900 CZK) and 
need of a special carabiner. Difficult to practice 
dynamic belay. Necessity of choosing one or two 
ropes. 

Pic.2 GRI-GRI, EDDY, CINCH, I´DS (HUDY, 2014)

Pic.3 Megajul (Climbing, 2014), Smart, Smart Alpine, Click up (HUDY, 2014).

Resume
If before 5-10 years, the use of the figure eights was 
dominant among belay devices, then the present in-
dicates obvious ascendancy of devices such as ATC 
and especially accession of quite new generation of 
belay devices such as Megajul, Smart, Smart Alpine, 
Click up etc. Supposing climber moves to cliffs or 
mountains, certainly it will be preferable to avoid 
using of belay devices such as Grigri, Cinch etc. 
Above-mentioned facts imply that the third group 
containing the latest belay devices provides people, 
especially beginners, with the biggest certainty whi-
le belaying. It is necessary to realize that we have to 
prefectly handle with the settings of belaying. It me-
ans that the rope must be correctly fasten, the belay 
device must be hung on harness by locked carabi-
ner, the belayer must be aware of the way how to 

manipulate with the belay device and what to do in 
case of fall to avoid any injury such as impact on the 
wall. Further, it is essential to keep adequate weight 
distinction between climbers because self-blocking 
belay devices can distinctively decrease the fall dy-
namics- rope slip and thus considerably increase 
belayer’s impact. Throw up upon the ground can be 
caused what may be followed by collision of clim-
bers in the air (spinal injuries etc.).Therefore it is 
appropriate to use for example sand-sack in case of 
bigger weight distinction to avoid throwing up or 
impacting on the wall. 
According to available numbers of belay devices 
and its quality, injuries caused by mistake during 
belaying on artificial walls are solely assigned to 
climbers. There may be lots of reasons. It could be 
lack of attention caused by disturbing elements, 
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which are typical for background of artificial walls, 
bad equipment, nescience of basic rules for wall 
climbing, manipulation with the belay device etc. 

It is necessary to comply with safety code stated at 
each artificial wall and adequately manage the clim-
bing and the belaying methodology.
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