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Abstract
Purpose: Rock climbing is a popular outdoor recreation and tourism activity practiced in natural areas. Rock 

climbing, like all of the other outdoor activities, has a variety of impacts on nature and visitors. 
Understanding these impacts is important for ensuring the sustainability of natural environments and 
activities practiced in these areas. The goal of this study was to analyze the impacts of chalk density on 
the rock surface, on the perceived visual quality and the willingness of participants to climb.

Material: The visual research method was used in the study to analyze the perceived visual quality of climbers. 
Photographing technique, one of the visual research methods, was utilized in the study to determine the 
perceived visual quality of climbers. Eleven photographs, prepared for this purpose, were presented to 
213 voluntary participants and the obtained results were evaluated.

Results: Repeated measures analysis of variance test results indicate that the chalk level increase specifically 
designed and presented in the photographs statistically changed the perceived visual quality of 
participants. Impacts of the variables of gender, climbing experience, climbing level and chalk density 
level on perceived visual quality are compared with the ANOVA test. The results indicate that within-
group variance in terms of the climbing level is statistically significant.

Conclusions: According to the results of the study, the increase in chalk use density on rock surfaces has a negative 
impact on the perceived visual quality and willingness of participants to climb.
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Introduction1

Demand for modern societies on outdoor recreations, 
which is a significant component of today’s lifestyle, has 
dramatically increased in the last decade; these activities 
have become important for people living in even the most 
remote and pristine areas. Rock climbing is one of these 
activities which have drastically increased in recent years 
[1]. Many industrialized societies, particularly living in 
the U.S.A and Europe, have been showing an increasing 
interest in this activity. For instance, while there were 25 
million of climbers in the U.S.A in 2008, this number 
will increase to 38-48 million by 2060 according to the 
estimations. On the other hand, it is predicted that the 
number of days in which climbing is practiced by these 
climbers per year will increase to 178-219 million [2]. 
The number of active climbers in Europe is more than two 
million and this number is increasing every day [3]. Owing 
to this increasing interest, rock surfaces which were once 
unapproachable now have to face unprecedented human 
pressure [1]. Although the popularity of this activity 
has been increasing, there are only a limited number 
of scientific/academic studies about the effects of this 
activity [4]. Most of the studies analysing the issue have 
focused on the changes in the structure and composition 
of vegetation structure on rock surfaces [5]. Although the 
impacts of rock climbing are not completely clear, current 
studies have indicated that vegetation on the rock surface 
is negatively affected by this increasingly popular activity 
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[1, 6, 7]. On the other hand, the systematic compilation 
study by Holzschuh [8] indicates that lichens and plant 
species on rock surfaces can sometimes be negatively or 
positively affected by the activity according to variables, 
while snail diversity is negatively affected. In addition to 
these, Holzschuh [8] determined that the studies about 
the effects of rock climbing on bird diversity are limited. 
According to the researcher’s findings, bryophytes are not 
affected by the activity. Holzschuh [8] states that there is 
not a single, commonly accepted idea or data about the 
impacts of rock climbing and it is necessary to conduct 
more studies focusing on determining, analysing and 
understanding these impacts.  

Besides the effects of rock climbing on bio-diversity, 
the activity affects different dimensions of natural and 
human life. These effects can be classified by chipping 
and other mechanical wears such as polishing; the impact 
of chocks, pitons, and bolts; increased rock-fall rate; 
and mainly aesthetic damage caused by chalk and rope 
wear on soft rocks [9]. Aesthetic damages of outdoor 
activities on nature not only affect the environment but 
also change the experiences of visitors. Aesthetic factors 
and visual beauty have an impact on visitor preferences 
about outdoor activities; these factors direct tendencies 
and willingness of visitors. There is a direct, undeniable 
relationship between the wish of visiting a natural 
environment and the visual beauty and quality of that area 
[10]. On the other hand, the related studies in the literature 
indicate that visual beauty is one of the most important 
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factors that affect the destination choices of outdoor 
recreation participators [11]. Owing to the reason, it is 
highly important to determine the factors that affect the 
visual quality or beauty for ensuring the sustainability 
of a destination. Unfortunately, there are only a limited 
number of studies focusing on the visual impacts of rock 
climbing [12]. Studies about the issue mostly focus on the 
visual impacts of fixed (bolt/piton) and mobile anchors. 
The studies in the related literature indicate that the 
anchors negatively affect the visual quality of rocks [13-
15]. It is determined that the executives in various regions 
in the U.S.A either prohibited the use of fixed and mobile 
anchors in various rock climbing areas in the 1990s [12], 
or set some specific rules about the use of these materials 
during climbing. 

Another negative visual effect of rock climbing 
results from the use of Magnesium Carbonate, known 
as “Chalk”. This material has a white colour and it is a 
kind of powder; climbers use the powder to prevent their 
hands from sweating and to create a friction between their 
hands and rock surfaces [16, 17]. Magnesium carbonate 
is traditionally carried in a belt bag called “chalk bag”. 
Climber puts his/her fingers in this bag, take some powder 
and climbs; every touch/grip leaves a white stain on the 
surface of rocks. Although this visual effect of chalk use 
is defined as “irritating” by climbers [18], the results 
of the studies on the issue indicate that the use of the 
material does not cause a statistically significant visual 
effect [12, 19]. At this point, it is important to note that 
while previous studies on the topic focused on situation 
assessment about chalk use, they didn’t take the effect 
of the increase in chalk use into consideration. This is 
why; there is no data in the literature about the visual on 
climbing routes resulting from the increase in chalk use. 
The goal of this current study was to analyze the effects 
of the increasing chalk use on rock surfaces on perceived 
visual quality and the willingness of participants to climb. 

Material and Methods
Sources of information.
The visual research method is used in the study to 

analyze the perceived visual quality of climbers. This 
method has been playing a significant role for a long time 
in the environment and natural resources studies. There 
are many studies especially on analysing environmental 
effects of recreational and touristic activities through 
the use of visual research method [20-24]. Photographs 
processed by computers have been used in recent studies 
for assessing quality standards about visitor experiences 
and specific components in outdoors [25]. A variety of 
studies support the relationship between the photographic 
evaluation method and direct (onsite) judgments of 
visitors. It is determined that the overlap ratio between 
the two methods is more than 80 % [26, 27].

A photograph of the sports climbing route taken by 
researchers is used in this study; Antalya – Olympus 
Sports Climbing Area is chosen as the study field. Route 
photograph angle, the surface of climbing and framing 
consistency, excluding any kind of foreign objects in the 

image, clarity of handles on the rock surfaces and climbing 
route are the criteria taken into consideration during 
the process of determining the route. The photograph 
determined for the research is transferred into a photo-
editing program in the computer; magnesium carbonate 
marks on the climbing surface are cleaned with the same 
program. After these steps, magnesium carbonate marks 
are increased layer by layer, and a total of 11 different 
photographs with different magnesium carbonate layers 
are carefully formed.

Procedure
Sport climbing is the one of the most preferred and 

demanded branch of climbing therefore the sample was 
selected from in the sports climbers. Participator survey 
approach used in the related previous studies is used 
for determining the perceived visual quality of rock 
climbers in this study [28, 29]. The survey form prepared 
in the digital media is e-mailed to the sports climbing 
trainers and sportsmen who are members of the Turkish 
Mountaineering Federation. A total of 11 slides in a 
specific order in the survey are shown to the participators. 
They are required to evaluate each photograph in these 
slides according to two different types of 7 Point Likert 
scales. In the first evaluation stage, questions prepared 
for determining perceived visual quality are asked (1 
point-very low visual quality and 7 points-very high 
visual quality). In the second evaluation stage, questions 
about the willingness to climb the route presented in the 
photographs are asked (1 point- I absolutely don’t prefer 
to climb, 7 points- I absolutely prefer to climb). Questions 
prepared for the purpose of determining the demographic 
features of participators are presented in the last section 
of the survey.

Statistical Analysis:
Kolmogorov Smirnov test is used as the test of 

normalcy for evaluating the normality assumption of the 
data. Skewness and Kurtosis values of the obtained data 
are analyzed. According to the results, there is a normal 
distribution [30]. Frequency and means are commonly 
used for summarizing the data in visual research methods 
[31] are completed. As the study results are more 
complicated than the results obtained from the summaries 
of frequencies and means [32], ANOVA test is used for 
repeated measures analysis while Independent t-test is 
used for paired comparison tests. 

Results
213 rock climbers voluntarily participated in the 

research. Fifty-nine participants are female while 154 
participants are male (mean age: 31.44±9.84 years). Most 
of the participants have been practicing the activity for 1-5 
years (49.3%). It is determined that most of the climbers 
who participated in the study have advanced (Classified 
by Draper et al. [33]) level climbing experience (see Table 
1). Changes in the perceived visual quality of participants 
are measured with 11 photographs. It is determined that the 
obtained data is normally distributed. Repeated measures 
analysis of variance [(ANOVA (Greenhouse-Geisser)] test 
results indicates that the chalk level increase specifically 
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designed and presented in the photographs statistically 
changed the perceived visual quality of participants 
[F(1.95, 412.54)= 69.65, p<.01]. According to the Post 
hoc test result, based on Bonferroni correction, perceived 
visual quality score means of participants decreased from 
4.95 (the first photo) to 2.98 (the last photo) (see Table 
2). The results of the study show that the perceived visual 
quality of participants started to become negative with the 
photograph no.6 (Chalk density: 5 layers) (see Figure 1). 
Impacts of the variables of gender, climbing experience, 
climbing level and chalk density level on perceived 
visual quality are compared with the ANOVA test. The 
results indicate that within-group variance in terms of 
the climbing level is statistically significant [F (1.96, 
408.91)=3.69, p<.05]. An increase in the chalk density 

in photos causes a decrease in perceived visual quality 
means of every group (Intermediate and lower, advanced 
and higher) (see Figure 2). According to the paired 
comparisons, there are not statistically significant results 
between two groups in the photos from 1 to 9 (p>.05); on 
the other hand, participants in the group ‘advanced and 
higher’ have lower perceived visual quality means in the 
10th and 11th photos when compared to the other group 
(see Table 3) (p<.05). 

Changes in willingness of participant to climb on the 
basis of the chalk effect are measured with 11 specifically 
prepared photos. Results of repeated-measures analysis of 
variance [(ANOVA (Greenhouse-Geisser)] test indicate 
that the chalk level increase presented in the photographs 
statistically changed the climbing willingness of 

Table 1. Demographic Features

Gender n % Age n % Climbing Level n % Climbing 
Experience n %

Male 154 27.7 18-25 58 27.2 Lower Grade 5 2.3 1-5 years 105 49.3
Female 59 72.3 26-34 74 34.7 Intermediate 97 45.5 6-10 years 53 24.9

35-44 28 13.1 Advanced 102 47.9 10 years< 55 25.8
45-54 13 6.1 Elite 6 2.8
55 < 8 3.8 Super Elite - -

Figure 1. Curve of photographic visual quality of participants (Chalk density effect)

	

Vi
su

al
 Q

ua
lit

y

Photographs



18

of Physical Culture 
and SportsPEDAGOGY

Table 2. ANOVA comparisons of visual quality perceptions of participants about chalk effect

Variables Bonferroni Comparisons*
Mean SD 1 2 3 4 5 6 7 8 9 10 11

1 4.95 1.70
2 4.84 1.48 1.00
3 4.67 1.48 .24 .54
4 4.32 1.57 .00 .00 .00
5 4.10 1.67 .00 .00 .00 .00
6 4.01 1.74 .00 .00 .00 .00 .63
7 3.80 1.79 .00 .00 .00 .00 .00 .00
8 3.65 1.80 .00 .00 .00 .00 .00 .00 .00
9 3.42 1.89 .00 .00 .00 .00 .00 .00 .00 .00
10 3.14 1.96 .00 .00 .00 .00 .00 .00 .00 .00 .00
11 2.98 2.10 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01

*p-value

Figure 2. Curve of visual quality of participant according to climber proficiency on the basis of photographs (Chalk 
density effect)	
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participants [F(1.95, 414.15)= 39.21, p<.01]. According 
to the Post hoc test result, based on Bonferroni correction, 
participant climbing willingness means decreased from 
5.20 (the first photo) to 3.79 (the last photo) (See Table 
4). The results of the study show that the climbing 
willingness of participants started to be negatively affected 
by the photograph no.10 (Chalk density: 9 layers) (see 

Figure 3). Impacts of the variables of gender, climbing 
experience, climbing level and chalk density level on 
climbing willingness are compared with the ANOVA test. 
The results indicate that within-group variance in terms 
of the climbing level is statistically significant [F (1.96, 
408.43)=4.08, p<.05). An increase in the chalk density 
in photos causes a decrease in the means of every group 
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Figure 3. Participant climbing willingness curve on the basis of photographs (Chalk density effect)

Table 3. Results of Independent Group t-test conducted for determining if the perceived visual quality of participators 
changed according to the climbing level variable 

Photo Groups N Mean Std. Deviation t df p

Photo 1 Group I 102 4.76 1.70 -0.52 208 0.13Group II 108 5.12 1.69

Photo 2 Group I 102 4.71 1.48 -0.22 208 0.23Group II 108 4.95 1.47

Photo 3 Group I 102 4.61 1.46 -0.56 208 0.58Group II 108 4.72 1.50

Photo 4 Group I 102 4.28 1.61 -0.35 208 0.73Group II 108 4.36 1.55

Photo 5 Group I 102 4.10 1.77 0.02 208 0.98Group II 108 4.09 1.60

Photo 6 Group I 102 4.08 1.86 0.59 208 0.55Group II 108 3.94 1.63

Photo 7 Group I 102 3.92 1.90 0.99 208 0.32Group II 108 3.68 1.68

Photo 8 Group I 102 3.79 1.90 1.14 208 0.26Group II 108 3.51 1.72

Photo 9 Group I 102 3.60 2.00 1.41 208 0.16Group II 108 3.23 1.78

Photo 10 Group I 102 3.40 2.03 1.97 208 0.05*Group II 108 2.87 1.89

Photo 11 Group I 102 3.26 2.11 2.05 208 0.04*Group II 108 2.69 1.99

Group I- Intermediate and lower; Group II- Advanced and higher
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Figure 4. Curve of climbing willingness of participant according to climber proficiency on the basis of photographs 
(Chalk density effect)
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Table 4. ANOVA Comparisons of Visual Climbing Preferences of Participants on the basis of Chalk Effect

Variables Bonferroni Comparisons*
Mean SD 1 2 3 4 5 6 7 8 9 10 11

1 5.20 1.67
2 5.16 1.51 1.00
3 5.11 1.48 1.00 1.00
4 4.87 1.54 .19 .02 .00
5 4.76 1.69 .06 .01 .00 1.00
6 4.59 1.78 .00 .00 .00 .00 .00
7 4.50 1.81 .00 .00 .00 .00 .00 1.00
8 4.42 1.88 .00 .00 .00 .00 .00 .21 1.00
9 4.20 1.92 .00 .00 .00 .00 .00 .00 .00 .00
10 3.93 2.11 .00 .00 .00 .00 .00 .00 .00 .00 .00
11 3.73 2.20 .00 .00 .00 .00 .00 .00 .00 .00 .00 .03

*p-value

about the willingness to climb (Intermediate and lower, 
advanced and higher) (see Figure 4). According to the 
paired comparisons, there are not statistically significant 
results between the two groups (p>.05).

Discussion
Rock climbing is a popular outdoor activity practiced 

in natural areas. Researching and analysing the impacts 

of activities based on nature and understanding visitor 
attitudes are significant for ensuring the sustainability of 
natural environments in these areas. Specifically reporting 
the effects of these activities on natural resources will 
give a direction to administrative norms and practices. 
Decreasing negative effects may, in turn, increase the 
number of visitors [19]. An increase in visitor experience 
and quality of experience significantly and directly affects 
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Table 5. Results of Independent Group t-test conducted for determining if the climbing willingness of participators 
changed according to the climbing level variable

 Photo Groups N Mean Std. Deviation t df p

Photo 1
Group I 102 5.04 1.69

-1.28 208.00 0.20
Group II 108 5.33 1.65

Photo 2
Group I 102 5.02 1.58

-1.29 208.00 0.20
Group II 108 5.29 1.42

Photo 3
Group I 102 4.94 1.53

-1.57 208.00 0.12
Group II 108 5.26 1.40

Photo 4
Group I 102 4.75 1.59

-1.02 208.00 0.31
Group II 108 4.97 1.49

Photo 5
Group I 102 4.68 1.78

-0.63 208.00 0.53
Group II 108 4.82 1.60

Photo 6
Group I 102 4.47 1.86

-0.84 208.00 0.40
Group II 108 4.68 1.70

Photo 7
Group I 102 4.47 1.90

-0.12 208.00 0.91
Group II 108 4.50 1.72

Photo 8
Group I 102 4.50 1.93

0.72 208.00 0.48
Group II 108 4.31 1.82

Photo 9
Group I 102 4.36 1.98

1.27 208.00 0.21
Group II 108 4.02 1.96

Photo 10
Group I 102 4.14 2.07

1.49 208.00 0.14
Group II 108 3.70 2.13

Photo 11
Group I 102 4.04 2.13

1.72 208.00 0.09
Group II 108 3.52 2.24

Group I- Intermediate and lower; Group II- Advanced and higher

perceived value and satisfaction. Previous studies indicate 
that an increase in perceived value and satisfaction has 
positive effects on loyalty and the possibility to revisit the 
place [34]. Qualities of routes and purity of the natural 
environment are the other important factors that affect 
the motivation of climbers [35]. This is why insufficient 
precautions and the negative impacts of visitors on nature 
and climbing routes will naturally have negative impacts 
on visitor/climber experiences. In the visual preference 
study, carried out by Jones [12] in Rock Canyon, 16 
photographs were used to determine the ideas of 143 
participants. According to the study, participants had 
more positive views about the photographs in which there 
are no bolts. On the other hand, according to the results of 
the very same study, chalk use didn’t have any statistically 
significant visual impact. In the study by Waldrup and 
McEwen [36] in Red Rock Canyon, it was determined that 
climbers didn’t find the use of bolt and chalk irritating; field 
administrators and other visitors defined these two factors 
as ‘problems’. According to the results of this study, an 
increase in the use density of chalk on rocks decreases 
the perceived visual quality and climbing willingness of 
climbers. In this respect, it is determined that the density 
of chalk, namely the amount of use, has a negative impact 
on perceived visual quality; it is important to note that 
the negative effect isn’t caused by just the use of chalk. 
An increase in the proficiency of climbers increases their 
dependency on resources and decreases their sensitivity 

about the effects they personally have on nature [37]. In 
the frame of this information, the effects of the experience 
and proficiency level of participants on their perceived 
visual quality and climbing willingness on the basis of 
the chalk density on rocks, are analyzed. At the end of 
the study, it is found that their experience didn’t affect 
the perceived visual quality and climbing willingness, 
while their climbing proficiency affected perceived 
visual quality and climbing willingness. An increase in 
chalk density on climbing routes decreased advanced 
and higher-level climbers’ perceived visual quality and 
willingness. The climbing willingness of participants 
with high proficiency changed from positive to negative 
specifically in the photographs with high levels of chalk 
use (photographs 10 and 11). On the other hand, while 
climbing willingness of participants with intermediate and 
lower climbing proficiency decreased, they didn’t have 
a negative climbing willingness even in the photograph 
with the highest level of chalk use. This result is contrary 
to the idea that the increase in the proficiency of climbers 
decreases their environmental sensibility [37]. This 
contradiction in the two views might be the result of the 
samples in these studies. While the sampling of the other 
study is defined as “climbers” in general, this study is 
specifically practiced with sports climbers. At this point, 
it is important to note that the definition of climber can 
be used for mountaineers and rock climbers. Additionally, 
the expression of a rock climber can be divided into two 
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types as traditional climbers and sports climbers; these 
two groups have different approaches and practices 
[37]. Analysing the differences between traditional and 
sports climbers in future studies can make significant 
contributions to the literature.

As a result, besides the negative visual impact of the 
use of material, an increase in the density/amount of it may 
negatively affect the climbing willingness of climbers. It 
is generally considered that negative results of outdoor 
recreations are inevitable results [38]; however, direction 
and dimension of these impacts are closely connected to 
the visitor behaviours and administrative approaches in 
the area. Within this scope, to ensure the sustainability 
of natural environments, it is necessary to make plans 
for preventing and reducing the negative effects and 
informing visitors on the basis of these plans. It is known 
that while climbers have the tendency to give importance 
to natural life and environment, they don’t generally 
support the existence of official authorities in these fields 
[19]. Recreations and field managers should improve 

administrative activities and they should cooperate 
with users like rock climbers to minimize the negative 
effects of outdoor activities, protect natural resources and 
increase the quality of recreation experiences [39]. In this 
context, it is believed that informing climbers about the 
negative effects of chalk use level, directing them towards 
the use of materials that will leave less serious marks on 
climbing routes (coloured chalk, liquid chalk, etc.) or 
suggesting them clean the route with brush after climbing 
can decrease the negative impacts of these activities on 
nature. On the other hand, it is suggested that routes that 
are commonly used by climbers are cleaned by workers 
appointed by field managers. 
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