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Checklist of psychological variables involved in climbing.
Operationalizing expert’s knowledge

Santolaya, M."*, Rubio, V.2, Ruiz-Barquin, R.?

Abstract

In climbing both technical and physical skills have proven to be highly demanding and plenty of research has been done to
prove so, but, coaches and climbers claim that psychological factors play a determining role and are key for high
performance. It becomes necessary to develop new strategies to established empiric or theoretical base to support
psychology to be applied to climbing. The aim of this study was to identify psychological variables needed to improve and
excel as a climber and to operationalize implicit expert knowledge. To this end, using a mixed quantitative-qualitative
method, four Spanish high-level coaches were interviewed and participated in a three-round focus group. Results found
were organized and grouped according to the model of psychological dimensions proposed by Sanchez & Torregrosa in
order to create an assessment tool that provides coaches information about climber’s mental skills follow up. The final
result was the creation of a Mobile APP checklist of psychological variables involved in climbing that can provide real time
performance information, share individual climber’s follow-up and comparison with other climbers. Future lines of
research were proposed for the improvement of assessment tools for psychological skills in climbing that can help coaches

and trainers to record, enhance and predict performance.
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1. Introduction

The spread of climbing practices has not ceased to increase
over the last years (AAC, 2019; IFSC, 2021; Sheel, 2004). It
also offers multiple options and possibilities both
according to people s different abilities to climb (climbing
rating systems allow climbers to know the route difficulty),
location (indoors, rock climbing), competitive climbing
(speed, lead, bouldering) or styles (onsight, flash,
redpoint). In the past decades, climbing has become a
highly professionalized sport, improving technical
demands and physical needs necessary to stand out as a
high performer athlete (Aubel & Ohl, 2004; Garrido-
Palomino & Espana Romero, 2019; Monasterio & Brymer,
2021; Pociello, 1995; Sanchez et al., 2019; Serhii et al.,
2020). The development of this sports modality has drawn
increasing scientific interest (FHolzschuh, 2016; Mermier et
al., 2000; Watts et al., 2021).

It is known that climbing is both physically and
psychologically demanding (Giles, Rhodes, & Taunton,
2006; Lee & Ewert, 2019; Monasterio & Brymer, 2021; Saul
etal.,2019). Lines of research have been directed to address
the physiological demands of this activity and the
characteristics and parameters required for climbers from
a physiological and anthropometric point of view.

Therefore, numbers of research studies have been
published dealing with the variables and factors that
influence climber’s performance (Feldmann et al., 2021;
Fryer et al., 2018; Fuss et al., 2020; Giles et al., 2006; Grant
et al., 2001; MacKenzie et al., 2020; Macleod et al., 2007;
Mermier et al., 2000; Rokowski et al., 2021; Seifert et al.,
20205 Stien et al., 2021; Watts, 2004). However, there have
been just less studies that focus on the importance of
psychological factors during climbing, and even less which
have been focused on the impact of psychological factors
on climber's performance (Byrne & Mueller, 2014;
Fanchini et al., 2013; Feher, Meyers, & Skelly, 1998;
Garrido-Palomino & Espafia Romero, 2019; Llewellyn &
Sanchez, 2008; Magiera et al., 2013; Monasterio & Brymer,
2021; Sanchez et al., 2019; Saul et al.,, 2019; Zuckerman,
1983), and, how can these be assessed (Draper et al., 2011;
Garrido-Palomino et al., 2020; Grushko & Leonov, 2014;
Lee & Ewert, 2019; Montalbetti & Chamarro, 2010; Ordas,
Hernandez, & Sanchez, 2011; Oyague, Lusar, & Cercos,
2005; Portela et al., 2013; Sanchez & Torregrossa, 2005;
Santolaya, Rubio, & Barquin, 2019; Serhii et al., 2020).

Several years ago, Sdnchez and Torregrossa (2005)
developed the model of “psychological factors involved in
sport climbing”. According to this model, there are three
main psychological dimensions involved in climbing:
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Basic processes to capture and process information,
motivational aspects, and emotional mechanisms. Initially
the aim of our study was to prove the model by interviewing
coaches with vast experience in both, climbing and training,
gather information about psychological variables needed to
become a skilled climber, their impact in performance and
talent detection. Growing in parallel, as a result of the
experts focus groups (based on a mixed quantitative-
qualitative methodology),
transformed and grouped into psychological variables and

knowledge detected was
new contributions were made to the model. Final result was
the design of a Mobile APP checklist of psychological
variables involved in climbing which can be used by coaches
a) to identify the psychological demands of their athletes
through the different training and development processes
and b) to tailored mental skills improvement programs in
climbing. The design of this instrument could represent a
break with the trend of psychological evaluation based on
generic tests for multiple sports, allowing a more adjusted
evaluation, and consequently, a later design of the more
specific intervention.

2. Method

2.1 Participants

Four male climbing expert coaches with ages between 44
and 57 years and more than 20 years of experience
participated in the study. The selection criteria for experts
implied meeting a series of requisites: 1) holding the
Climbing Sport official credentials and titles with more
than five years of experience in training climbers.2) having
carried out longitudinal follow-ups of groups of students
during more than 5 years of training.3) having more than
five years of experience in competitions either as a sport
practitioner or trainer. 4) Having a degree in climbing at
least “7a onsight”, as per the French grading system of
difficulty. Additionally, all of them were authors of several
climbing manuals, coaching trainers in Spanish
Federation, one was a national climbing referee and expert
in mid-mountaineering and three of them held the title of
mountain guide issued by the International Union of High
Mountain Guide Associations (UIAGM), which is the
highest title grade recognized by the Spanish Ministry of
Education and Culture.

The sample inclusion criteria correspond to a fundamental
criterion: a high or maximum level of "expertise” of the
experts (Ericsson, Prietula, & Cokely, 2007; Lorenzo Calvo,
2000; Lorenzo Calvo et al., 2013; Ruiz, 2015). Although it
is already considered that the number of experts in a very
minority sport is very small, we delt with four experts with

the highest level of training as climbing sports technicians,

performance level of the athletes they train, and years of
experience with climbers at the highest level. The criteria
selected are compatible with the requirements of
techniques based on focus groups and expert validation
(Francés Garcia, 2016; Le6n & Montero, 2020).

2.2 Material

An “ad hoc” online questionnaire consisting of a total of 19
items referring psychological general abilities for sports
and those likely to be important for climbing was used. The
questionnaire was developed for participants to reply
online on a five-point Likert scale and a free space for
suggestions. A semi-structured script was prepared with
the results of the questionnaire to conduct the expert focus
group. Several PowerPoint presentations with the
objectives of the research was prepared for the focus group.
Meetings were audio-visually registered and notes were
taken both in paper and computer support.

3. Procedure

Due to the scarce bibliography with respect to psychological
variables in climbing performance a mixed qualitative-
quantitative methodology was selected, using the expert
judgment technique as a way to extract knowledge from a
group of climbing experts. Mixed methods (Leén & Montero,
2020; Montero & Leén, 2007) are a widely recommended
methodology, especially (among other situations) for tackling
a new subject or conducting a novel investigation in a specific
field with little previous research. The reason to use this
method is its usefulness to research areas of knowledge where
investigation is still scarce. Therefore, it presents itself as a
rigorous option scientifically sound (Glaser & Strauss, 1967;
Strauss & Corbin, 1990) and allows for a greater
comprehension of the object under (Creswell, 2009, 2014)
and them “represent the highest grade of integration or
combination between qualitative and quantitative methods”
(Hernandez, Fernandez, & Baptista, 2003).

To combine both methods during the investigation a
strategy of sequencing was followed where qualitative and
quantitative techniques can be combined at different stages
during the research process (Flick, 2014). Making use of the
possibilities offered by mixed methods (Onwuegbuzie &
Leech, 2006), the quantitative method was only required
during the first phase of the research. The remaining phases
were developed using expert group judgments. Qualitative
studies provide a series of benefits which include flexibility
at the time of designing the research (Erlandson et al., 1993;
Glaser, 1992), in this sense hypothesis can be formulated and
developed before, during and after the access and analysis of
data (Vallés, 1997). The focus group or discussion group
technique (Francés Garcia, 2016) is configured as a
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technique to collect the maximum level of information from
a series of experts in a very specific area (between 3 and 10
approximately). This technique allows the determination of
the areas and contents to be evaluated in the design of the
instrument to be used later. This way, throughout the
investigation it was the analysis of data obtained by the focus
group what permitted the design to grow in parallel with
findings and results. Therefore, the "qualitative” part is was
the generation of the factors and content areas to be assessed
in the quantitative test that was designed a posteriori.

The procedure established 6 phases in line with the
proposal from Pérez and Carretero-Dios (2005). Three
meetings were held with the experts of approximately 2 to
3 hours each, with a space of 3 weeks between each session
to transcribe the recordings and formalize the results. At
the beginning of each meeting, a presentation of the
objectives to be discussed was made, a summary of the
topics covered in the previous sessions was presented and
the results obtained from the information gathered in each
of the sessions were shown.

First phase: Contact with experts, informed consent and
online questionnaire. When dealing with laymen in
psychology, a problem found is that they do not label in the
same way or share the same definitions as psychologists do.
Therefore, as a previous step to extract expert knowledge,
an “ad hoc” 19 items online questionnaire referring
psychological general abilities for sport was carried out to
homogenize terminology. Individual results from the
online questionnaire stand out those psychological aspects
highlighted by the expert coaches and helped to create a
semi-structured script used to conduct the first meeting
with the focus group.

Second phase: Based on a Grounded Theory methodology,
a focus group with expert coaches took place to answer the
question on which are the psychological factors involved
in climbing, their impact and how important they can be
to improve performance. For the focus group a
presentation was made available with the objectives of the
research and clarification of the psychological concepts to
be discussed during meetings. At the meeting the themes
versed around trying to identify which basic psychological
variables are common and necessary to become a good
climber, their importance on sport performance and their
impact on detection of young talents. There for, as a way
of knowing the psychological qualities that a coach looks
at when evaluating climbers (especially when detecting
young talents) focus was on the practice of climbing sports
without specifying competitive climbing (boulder, speed,
lead) or style (onsight, flash, redpoint) attending to as a
competitive sport and not only recreational. To facilitate
the above a semi-structured script was prepared presenting

the key points to be discussed during the meeting in an
open-ended question format that allowed for a wide range
of replies given by the experts. The fact of making open
questions to build dialogue (inductive process) had the
objective of approaching the issues based on information
obtained from experts, as the means to reach a theory
(Grounded Theory) and develop new valid concepts to
explain climber’s behavior.

Third phase: Transcription and codification of the
knowledge obtained from the focus group. With all the
information gathered, expert knowledge was analyzed,
grouped into three predetermined dimensions (deductive
procedure) and transformed into psychological variables.
Corroboration and new contributions to the model of
psychological dimensions proposed by Sanchez and
Torregrossa (2005).

Fourth phase: Second meeting with participants. Results
from the focus group were presented in a checklist (18 items)
format in order to know the content validity. Through expert
judgment, the items to be included in the climbing inventory
mental and behavior characteristics (CLIM.B.) were
individually assessed. A new meeting was convened for each
expert to carry out individually the evaluation of C.L.ILM.B.
Each item was evaluated using a 10-point Likert scale in
relation to its degree of alignment with the object of the study
(Martinez-Abellan et al.,, 2016; Toro et al., 2008; Wiersma,
2001), therefore, their degree of belonging to the checklist
(quantitative assessment) as well as the degree of precision
and comprehension in its definition (1 not understood to 10
well understood) and syntactic formulation (qualitative
assessment). Each item was accompanied by examples as a
result of the information gathered in the focal group and a
glossary of terms was provided with definitions of the
proposed variables. For each item an alternative drafting was
provided so that the expert could consider rephrasing the item
if necessary. The evaluation criteria of the content validity
(Bulger & Housner, 2007) contemplated that all those
variables punctuated below 7 were to be discarded. Those
between 7 and 8 could be reformulated for a better
understanding and subsequent re-evaluation. Psychological
variables above 8 were considered approved and therefore not
subject to modifications.

Fifth phase: After individual evaluation of replies by experts
to the revised checklist, results were made subject to group
discussion. Opportunity to add or modify their replies was
given but no expert considered it necessary. The final result
was the creation of the definite C.L.IM.B.

Sixth phase: A third meeting with the expert group was
convened to present the definitive C.L.I.M.B. and instruct it's
use and application. At last instance experts were required to
perform a global evaluation (usefulness, applicability) results
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were discussed and conclusions reached. The participation in
the work of the expert group was voluntary, and no economic
or similar incentive was implemented. Given the existence of
multiple evaluation phases during the process, it was reported
that all those experts who for different reasons wanted to
abandon participation in the study could do so at any time.
Likewise, the most absolute confidentiality of the data
obtained was guaranteed.

4. Results

Coaches usually claim that psychological variables are key to
become an expert climber. Once you have mastered the
technical aspect of the sport and maintain a competitive
physical base, it is the mental abilities that make the difference
both in performance and the need to excel. However, coach’s

Table 1

estimations about the psychological faculties of climbers are
mainly based on implicit knowledge and the attributions they
can make of their pupils to predict sports performance. The
results obtained after the experts focus group meetings have
been organized according to the procedures used to extract
the information.

Questionnaire of General psychological skills for sport

The results obtained from the online questionnaire show
the psychological variables highlighted by the experts. Of
the 19 variables presented (and an optional open question
to include suggestions), 11 were considered important for
climbing performance. The selection criterion was that at
least two experts gave the variable a score equal to or
greater than 4 on a 5-point Likert scale. The highlighted
variables are shown in Table 1.

Results of the online questionnaire of general psychological skills for sport

Highlighted variables by the experts

1. Imagination 2. Response time 3. Decision making 4. Sustained attention

5. Self-control 6. Attention 7. Self-regulation 8. Frustration tolerance

9. Self-confidence 10. Learning ability 11. Achievement motivation

Note: 19 items were presented To be selected at least two experts needed to give the item a score equal to or higher than 4 in a 5-

point Likert scale. The final result was 11 variables that were used to generate a semi-structured script for the focus groups.

Table 2

Frequency table of the online questionnaire of general psychological skills for sport

Items Expert 1 Expert 2 Expert 3 Expert 4 M item SD item
il 1.00 4.00 5.00 2.00 3.00 1.83
i2 5.00 2.00 4.00 4.00 3.75 1.26
i3 4.00 3.00 4.00 4.00 3.75 .500
i4 5.00 3.00 3.00 5.00 4.00 1.16
i5 5.00 4.00 5.00 4.00 4.50 .58
i6 5.00 5.00 4.00 5.00 4.75 .500
i7 5.00 5.00 5.00 5.00 5.00 .000
i8 4.00 5.00 5.00 4.00 4.50 .58
i9 5.00 5.00 4.00 4.00 4.50 .58

i1l0 5.00 4.00 4.00 3.00 4.00 82
i1l 5.00 5.00 4.00 3.00 4.25 96
i12 5.00 4.00 3.00 3.00 3.75 96
i13 4.00 5.00 5.00 4.00 4.50 .58
il4 1.00 3.00 3.00 2.00 2.25 .96
il5 3.00 2.00 3.00 2.00 2.50 .58
i16 4.00 2.00 4.00 5.00 3.75 1.26
i17 5.00 5.00 5.00 5.00 5.00 .00
il8 4.00 2.00 4.00 4.00 3.50 1.00
i19 4.00 4.00 5.00 4.00 4.25 .50

M exp. 4.17 3.78 4.11 3.78

SD exp. 1.29 1.22 .76 1.06

Note: The table shows the ratings given by each expert to each of the items of the online questionnaire of general

psychological skills for sport as well as the mean and standard deviation of each item.
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Only one expert made a suggestion: "Ability to perceive the
real possibilities of our actions according to the difficulty
of the tasks." Subsequently, reference was made to the
suggestion given in the first meeting with the focus group
and after reaching consensus with the rest of the experts,
the variable Self-efficacy was stated. The results obtained
from the online questionnaire were used for the
elaboration of the semi-structured script used during the
first meeting with the focus group, being able to mention
the variables as a suggestion if necessary.

Contents of the checklist, its dimensions and items.

After the first meeting with the focus group, the knowledge
obtained from the experts was analyzed and reformulated

in the format of psychological variables adapted for its
understanding within the sport of climbing. The variables
were classified according to their belonging to each of the
three preset dimensions according to the model proposed
by Sanchez and Torregrossa (2005). As a result of
information provided by coaches, we highlight the
coincidence of the results obtained in the focus groups
with the model developed by Sanchez and Torregrossa
(2005) and we bring new data that can add consistency to
findings. Clusters resulting for each dimension are shown
below (Figure 1). The variables marked in bold are new
contributions to the model.

o Basic processes to capture and Motivational aspects Emotional mechanisms
g 8 process information
< o 7 * Anticipation * Self-efficacy *  Stress management
;% %b * Attention-concentration *  Self-confidence *  Risk management
£ * Memorization-imagination * Motivation * Activation management
é ¢ Creativity *  Self-realization *  Self-regulation
> B * Learning ability * Autonomy *  Frustration tolerance
2 E * Learning styles * Emotional regulation.
§ * Problem solving abilities

Figure 1. Grouping of psychological variables
Note: New contributions to Sanchez & Torregrosa's (2005) model of psychological variables involved in climbing are
shown in bold. As a result of the focus groups each variable was then transformed into a checklist item.

Discussion of results with experts.

As a result of the information obtained from the experts, a
total of 19 psychological variables were presented in item
format for evaluation. Considering the pre-established
content validity criterion, no item was discarded from the
list as it did not have a lower score of 7 out of 10 (Bulger &
Housner, 2007). After the individual assessment of the
relevance of each item and the comprehensibility of the

wording, none of the four experts offered an alternative
proposal, considering the wording of the items to be
correct and comprehensible. It is worth noting the score of
8 points given by three of the four experts to iteml5.
Item15: Arousal Management: The climber is able to
regulate and adapt his activation level appropriately to the
difficulty / novelty of the route and the circumstances that
arise. Example: “Get regulated; it is activated enough but it
controls the desire to surpass itself and to surpass the others”.

Notrelevant 1 2 3 45 6 7 8 9 10 Veryrelevant
Not understood1 2 3 45 6 7 8 9 10 Well understood
Alternative writing:

and energy management.

Notrelevant 1 2 3 45 6 7 8 9 10 Veryrelevant
Not understood1 2 3 45 6 7 8 9 10 Well understood

Alternative writing:

1. Anticipation: By reading the route, the climber is able to anticipate and prepare movements, manage the effort and anticipate the action.
Example: "Manages the center of gravity anticipating the circumstances of the climb”.

2. Memorization and Imagination: As the climber memorizes the route, he is able to imagine the difficulty of movements / holds

Example: "Tmmediately he is able to visualize and memorize the route.”.

Figure 2. Example of valued items by experts
Note: Example of the evaluation system used by each expert to individually assess the relevance and comprehensibility of
each of the 19 items on the checklist.
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Anticipation
Motivational aspects
Self-effectivene
Emotional mechanisms

Stress Control

Basic processes to capture and process information
Those responses that occur prior to the appearance of the main stimulus.

The perception that a person has about their ability to successfully perform a task.

Stress occurs when there is an imbalance between what the person perceives to be their abilities
and what the environment demands of them

Figure 3. Example of glossary of terms

Note: Example of the glossary of terms provided to the experts to assist in the evaluation of each item.

When individually asking the three experts who had
assigned this score, they all agreed on the difficulty of
understanding the term Arousal. In the words of one of
the experts "If I have to read something twice, it's
because it’s hard to understand”. Once the results had
been analyzed individually, the scores obtained and the
possible modifications were discussed as a group. By
unanimous decision, it was decided to modify the term

Table 3

Result of the content validity assessment

Arousal by Activation in item15. It should be noted that
the term "Activation management” coincides with the
one formulated in the same way by Sanchez and
Torregrossa (2005). Regarding this study, the terms
imagery was also replaced by imagination and (re)
concentration by concentration. The result of the
individual evaluations of the experts can be seen in the
Table 3.

Expert 1 Expert 2 Expert 3 Expert 4

e N° tems R C R C R C R C
1. Anticipation 10 10 10 10 10 10 *8 9
2. Attention-Concentration 10 10 10 10 10 10 10 10
3. Memorization-Imagination 10 10 10 10 10 10 9 10
4. Creativity 10 10 9 9 10 10 9 10
5. Learning ability 10 10 10 10 10 10 10 10
6. Learning styles 10 9 10 10 10 9 9 10
7. Problem solving abilites 10 10 10 10 10 10 10 10
8. Self-efficacy 10 10 10 9 10 10 9 10
9. Self-confidence 10 10 10 10 10 10 10 10
10. Motivation 10 10 10 10 10 10 10 10
11. Self-realization 10 10 10 10 9 10 10 10
12. Autonomy 10 10 10 10 10 10 10 10
13. Stress management 10 10 10 10 10 10 10 10
14. Risk management 10 10 10 10 10 10 *8 10
15. Arousal management 10 8 10 10 10 8 8 10
16. Selfregulation 10 9 10 10 10 10 *8 10
17. Frustation tolerance 10 10 10 10 10 10 10 10
18. Emotional regulation 10 10 10 10 10 10 9 10

Note: Results given by experts for the content validity of the eighteen items to be included in the checklist of psychological

variables involved in climbing. R = content relevance. C = Writing comprehension

* The final grade once reevaluated is 10 points.

In relation to scores given by Expert 4 in itemsl
Anticipation, item14 Risk management and item16 Self-
regulation, when asked about the ratings given (all with a
score of 8), the expert refers to the fact that he considers
them somewhat less important variables than other
variables that are part of the group. Once the importance
of scoring according to the relevance and importance of

belonging to the group (and not of comparison) of the
psychological variables necessary to be a good climber was
clarified again, Expert 4 re-scored the variables and itemsl,
item14, and item16 getting a maximum score. Finally,
scores given by each expert were discussed as group and
they were urged to modify, omit or include any aspect that
they considered necessary. No modification was necessary.
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Global assessment and applicability of the questionnaire

A final focus group session with experts tested comprehension,
acceptation, and usability of the checklist, showing this tool
may become a helpful instrument for climbing coaches to
systematically and consistently assess pupil’'s mental skills.
Results are presented in the following Table 4.

Table 4

Usefulness, applicability and global evaluation results
Ne  [tems

Expert 1 Expert2 Expert 3 Expert4

1. Usefulness 10 10 10 10
2. Applicability 10 10 10 10
3. Global 10 10 9 10

Note: Results given by experts from de evaluation of
comprehension, acceptation, and usability of the checklist
of psychological variables involved in climbing

As alternatives to the original format, three different
application models were presented (with and without
examples, boxed or non-boxed items). The four experts
agreed that they preferred the original format proposed in
first instance (boxed items and with examples). The
assessment corresponding to expert 3 does not obtain the
maximum score since it is considered to be “a great work tool,
the 9 in the global assessment responds to the future evaluative
improvement. Now it is the best”, referring to the time to leave
a door open to modifications once it is put into practice. After
individual assessment, ratings were pooled and experts were
encouraged to comment on the pros and cons of both the
design and ease of application. In the words of one of the
experts, all agreed that it was an "easy-to-apply and very useful
tool for coaches”. It is worth noting the importance that the
experts give to the fact of being able to “offer something to your
sportsmen so that they realize their progression, since the
training sessions are based mainly on physical and technical
aspects, but almost no attention is paid to psychological factors,
which for me are basic needs”. Although it is a tool designed to
help coaches assess psychological aspects of their pupils, it
makes sense to be able to provide athletes some feedback on
their performance.

The final result was the creation of a checklist of psychological
variables for climbing (C.L.LM.B.) with which coaches can
evaluate climber’s mental skills. As a final point to the
meeting, a proposal was made for the development of Mobile
APP. All experts agreed with the fact of being able to use both
formats, both on paper and digital.

5. Discussion

According to experts, climbers are not always aware of
their progress, as they sometimes identify progress with the
result rather than with performance. Providing athletes

with a tool that allows them to visualize their progress on
different timelines can help them to be aware of their
improvement and, on the other hand, show those aspects
that need to be addressed in order to increase their
performance. In the same sense, the results of the
evaluations could help coaches to structure training sessions
in a more personalized way, modifying them according to
the needs detected. The information obtained from the
focus group showed the more relevant psychological aspects
drawn by coaches (Figure 1). In agreement with Sanchez
and Torregrossa (2005), three main dimensions were
proposed. Firstly, those that refer to preparation for
climbing, memorization and mental replication, and the
capacity to maintain concentration while solving climbing
tasks (basic processes to capture and process information);
secondly, those variables that encourage climbers to
improve while having fun and pursuing continuous
improvement of skills in climbing (motivational aspects);
and thirdly, those related to the need to be able to manage
emotions and arousal levels when facing frustrating and
uncertain difficulties (motivational aspects).

Results coincide with the previously established model and new
variables are proposed that can help improve the model in the
identification of psychological variables that influence on
climbing performance. The comparison between the variables
of the model and the expert knowledge extracted may
contribute to validate Sdnchez & Torregrosa’s (2005) model:
A. Basic processes to capture and process information:

- Anticipation: The way in which the climber prepares to do
an action, preview movements and anticipate climbing
circumstances.

- Attention-Concentration: Climber’s must be capable of
what to be aware of during the reading of the route, avoid
distractions and maintain concentration during its
execution. Experts coincide with Sanchez and Torregrossa
(2005) in that paying sustained attention could have a
consequence on the activity including optimal focus.

- Memorization-Imagination: Memorization can be a
prior activity. But it also happens during execution
since it is required to identify and remember the
sequence of movements during the action itself. In this
sense memorization is intrinsically linked with the
capacity to imagine since it is not always possible to
access the planned route depending on the modality of
the sport (onsight or flash). Experts coincide with
Sanchez and Torregrossa (2005), where imagining
plays a higher role than mere visualization as it implies
not only imagining the route, holding points and
difficulty, but also movements and energy use. To
memorize you must read the route, know what to
memorize and how it is memorized.
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Creativity: The capacity to perform new movements
becomes indispensable at times of facing challenges due
to the route or sequence of movements especially if they
need to be resolved instantly and without prior work.
Experts agree with Wang (2012) and Watts (2004), on
the importance of being creative and contributing with
novelties in movements, including style, problem-
solving and therefore performance.

Learning ability: Climber’s need to be able to
understand and assimilate necessary information to
solve a movement or complete a route, transfer what
they have learnt and understand and assimilate
information quickly (Seifert et al., 2015; Seifert et al.,
2018), because when in competition, the environment
is always changing, (the routes are never the same), and
time is limited.

Learning styles: The way to achieve necessary skills to
be effective during climbing is the determination to
acquire knowledge on the impact of psychological
factors such as frustration tolerance, motivation,
autonomy and self-confidence. As in dancing, the way
to learn can strongly condition the execution styles, the
aesthetics of movements and the progression style are
important factors to be taken into account regardless of
the result, there is a moral code and a style that is much
appreciated in the climbing community (de Léséleuc,
Gleyse, & Marcellini, 2002).

Problem solving ability: Climbers must quickly
identify, analyze and interpret problems posed by the
route to put in practice learnt dexterities efficiently,
additionally be open to new possibilities, manage effort
effectively and execute successfully a sequence of
movements to resolve the climb (Ozen, 2015).

. Motivational aspects:

Self-effectiveness: A climber’s perception on his
capacity to successfully execute a task. Experts, as in
Sanchez and Torregrossa (2005) confirm that the
perception over own capacity to resolve a series of
movements or believe that they can reach the top are
indispensable conditions for optimum performance
(Kriiger & Seng, 2019).

Self-confidence: The belief a climber has over its
capabilities to confront a particular task. Already
Schlossberg (1981) marked that feeling sure and confident
can change the way to behave and interact with the
environment depending the success or failure in doing a
task (Aras & Ewert, 2016; Coco, Casolo, & Fiorucci, 2021;
Hardiyono et al., 2019; Hodgson et al., 2009), especially
when a single failure can cause elimination.

Motivation: The mental state or process that allows
climbers to maintain a positive attitude, learn and enjoy

climbing. A climber must have fun by the fact of
climbing. In agreement with the studies realized in this
respect (Byrne & Mueller, 2014; Csikszentmihalyi,
1975; Ewert & Hollenhorst, 1989; Loukovd &
Vomacko, 2009; Mclntyre, 1992), motivation is what
makes one enjoy while learning, wishing to improve
and to maintain over time the willingness to continue.
Among climbers, the reward is usually the experience
of the activity itself, existing a positive relationship
between levels of commitment and intrinsic motives.
Self- realization: The impulse to become what one is
capable of being. As in Ewert (1994), experts speak
about the need for continuous improvement and sense
of satisfaction after completing a climb. The reward in
achieving the objective seems to be greater than the
effort put in doing so. Since climbing is subjected to a
degree of difficulty, the climber is not only comforted
by solving a problem but once solved he searches how
to increase the difficulty and thus improve his
performance, pushed by the need for personal
development (Levenhagen, 2010).

Autonomy: The capacity to regulate one-self and to
take decisions without external influences or
interventions. The nature of climbing demands to be
firm and constant in the search for improvement to
consolidate a level of difficulty handled in an ever-
changing environment before increasing to a higher
level. Experts agreed in the need to generate self -
management in climbers as they make progress,
gradually unlinking them from external directives
(Draper et al., 2011; Llewellyn et al., 2008).

. Emotional mechanisms

Stress control: Stress is generated when there is an
imbalance between the climber’s perception of his
capabilities and the demands from the environment.
Climbers must know how to interpret those situations
where uncertainty can be stressful, such as being
observed when doing a difficult movement during a
competition. However, the reaction to psychologically
stressful situations is not always the same as it depends
on the perceptions of each person. For instance, some
climbers reached optimum performances under stress
when they were faced with situations that, a priori, may
produce fear, this puts the investigation by Hosek
(1994), cited in Chaloupsky (2014) in correlation with
results obtained by the focal group. Experts coincide
with Watts (2004) and Draper et al. (2008) in
addressing the importance of interpreting these
situations to minimize their impact on climbers since
proper management of stress can directly influence in
their performance.
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- Activation management: Climbers need to understand
how to regulate themselves to adapt their activation
level to the demands of the situation (at times new and
difficult) without extra-limiting themselves (Caber &
Albayrak, 2016). As in Sanchez and Torregrossa (2005),
experts expressed that being able to manage fear of
falling, not being able to reach the top or getting tired
are situations which climbers must know how to
calibrate in order to perform successfully. Therefore,
knowledge on how to manage activation levels implies
maximizing performance.

- Risk management: Climbers must be capable of
effectively interpret the difficulty of movements,
manage their resources and minimize excess efforts and
risk of falling. They have to be aware of and assess
potential dangers and what control over them they can
exercise (West & Allin, 2010). Coinciding with
Llewellyn and Sanchez (2008), experts insist on the fact
that the ability of the climber depends on assuming
risky decisions based on their capabilities and risk
perception since when they feel confident to pursue
additional risks. This way the expert findings can be
related to research by Fave, Bassi, and Massimini
(2003), where the difference between objective risk and
subjective perception turns around the abilities of the
climber himself.

- Self-regulation: If a climber wishes to achieve his
personal targets, he has to self-generate thoughts,
feelings and actions to allow him to carry out actions to
solve the challenge. Experts gave due importance to
how a climber prepares himself during training and
competition, how he manages effort and generates
positive attitudes towards climbing. Experts coincided
with investigations in this field (Castanier, Le Scanff, &
Woodman, 2011; Fave et al., 2003; Llewellyn &
Sanchez, 2008; Robinson, 1985), where self-regulation
strategies play a key role in decision making during
climbing.

- Frustration tolerance: Not always things turn right
during climbing. The way in which a climber persists in
answering a task, although he is aware that
reinforcement is very low, influences learning and
achievement of success. According to experts, to know
how to manage errors is a basic competency, contrary
to other sports, in climbing a single mistake or wrong
execution of a movement is enough to be disqualified
without even having the chance to complete the
exercise. Thus, when things go wrong, it becomes
necessary to maintain a good attitude, motivation and
persistence to continue trying (Brunik, Jug, & Tusak,
2002).

- Emotional regulation: It is necessary to manage
emotions in a way that they do not interfere with the
ability to climb. According to experts one of the most
common variables for climbers is emotional regulation
(Oyague et al., 2005; Savage et al., 2020; Trifu & Trifu,
2019). Being able to control emotions appropriately
avoids interference to concentrate in resolving a
movement and finish a route.

In summary, attending to the basic mechanisms to capture
and to process information, coaches underlined the
importance of being prepared and anticipate each and
every move previous to any action and during
climbing. In fact, according to experts, being creative
and having a high capacity to resolve problems and
being able to mentally recreate movements and
maintain concentration will impact in climbing
performance. Having the capacity to read the route,
memorize and mentally reproduce movements will
increase possibilities of success, since in climbing both
memories and experience are closely related (Pezzulo et
al., 2010; Smyth & Waller, 1998).

Additionally, experts highlight the need to learn

adequately and quickly to be able to extrapolate what

known to ever changing environments since in
competition routes are never the same and the capacity to
generate new and creative movements can determine final
results. In this respect climbing shares many peculiarities

with other individual and team sports (Feher et al., 1998).

A mistake in execution may produce a fall and be

disqualified, but from a different perspective climbing is

not a sport subject to routines such as those in rhythm
gymnastics or similar sports. This is a discipline where in
spite of time and effort restrictions or route limitations, the
capacity to resolve problems in new ways may drive
success. Considering motivation, climbing shares same
similarities to most of sports. As a young practitioner, the
athlete should enjoy when learning to climb; as an elite
sportsperson, the athlete must maintain a great amount of
motivation to continue improving. Climbers are
continually exposed to uncertainties and must adapt their
performance to new routines and to new challenging
outcomes. Therefore, strengthening self- confidence and
self-esteem plays a determining role in climbing (Coco et
al., 2021; Iso-Ahola, La Verde, & Graefe, 1989; Kriiger &
Seng, 2019; Levenhagen, 2010; Marco, 2003), and personal
challenges and increased difficulties in climbing are linked
to personal development (Ewert, 1994). Regarding
emotional mechanisms, it is necessary to be able to self-
regulate oneself when facing potentially highly stressful
situations with a risky component that can determine the
decision making. Coaches found essential to be capable of
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properly manage arousal levels, self-regulate and manage
the correct amount of physical and mental energy to face
uncertainties without falling into frustration. In this
respect appropriate management of emotions can
influence on the mechanisms to process information and
therefore have repercussions in performance.

Based on findings (Figure 1), a Mobile APP checklist of
psychological variables for climbing was created to help
coaches evaluate climbers during training development
processes, track their psychological abilities over time,
compare with other climbers and share with other coaches.
The results found contrast with authors who speak of the
importance of psychological variables such as self-efficacy
in predicting behaviours such as risky decision-making or
risk exposure (Llewellyn & Sanchez, 2008; Llewellyn et al.,
2008) and their relationship with emotional stability,
impulsivity and extraversion as regulators of mood and
risk reduction (Monasterio, Alamri, & Mei-Dan, 2014;
Savage et al., 2020). On the other hand, as climbing has
become a competitive sport, pre-performance psychological
states have been shown to influence sport performance
(Sanchez et al, 2019), increasing levels of stress
management and higher levels of introversion in the athlete
(Brymer et al., 2020). Strategic management in relation to
the effort made on the route (energy management) and the
effects of anxiety on the narrowing of the field of vision
influence the emotional states of climbers (Brymer et al,
2020). Hence the importance of further research in the field
of emotional mechanisms, information processing and
motivational aspects involved in sport performance in
climbing (Garrido-Palomino & Espana Romero, 2019; Lee
& Ewert, 2019; Sanchez et al., 2019).

6. Conclusions

A specific psychological instrument has been designed for
climbing. The designed instrument is based on a
theoretical framework, where at the methodological level,
a combined quantitative and qualitative methodology is
used to extract knowledge from a group of four expert
coaches through several rounds of focus groups. The
implications of the instrument used in a practical level
helps coaches to make their knowledge more explicit by
following a checklist of psychological variables involved in
the process of evaluation and psychological intervention of
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