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Mechanisms underlying superior memory of skilled climbers in indoor bouldering

Jerry Prosper Medernach(2®, Julian Henz(»® and Daniel Memmert{)?

3|nstitute of Exercise Training and Sport Informatics, German Sport University Cologne, Cologne, Germany; PInstitut National de I Activité Physique et
des Sports, Ministry of Sport, Luxembourg

ABSTRACT ARTICLE HISTORY
Introduction: Bouldering is an Olympic climbing discipline that encompasses short climbing sequences, Received 4 February 2023
referred to as boulders, set up on low-height bouldering walls. Memory plays a critical role in bouldering, Accepted 20 December 2023
as it allows climbers to develop climbing strategies, to mentally rehearse climbing movements, and to KEYWORDS

recall cI!mbln_g holds of boulders. Thls study e>§tends previous researc'h on memory in cllmb|_r'fg_ and Movement knowledge;
bouldering with the purpose to elucidate potential mechanisms underlying superior memory abilities of climbing; route previewing;
skilled climbers. chunking; mental simulation

Methods: Sixty climbers with intermediate (n = 20), advanced (n = 20), or elite (n=20) skill levels were
tasked to memorise the climbing holds and movements of a boulder, set up on a spray wall and
demonstrated by a bouldering expert.

Results: Findings revealed a positive relation between the participants’ bouldering skills and sport-
specific movement knowledge and both, the number of climbing holds and movements they were able
to memorise following a two-minute rehearsal period.

Conclusion: Consistent with previous research, bouldering expertise is positively associated with the
ability to memorise domain-specific information. Superior memory abilities among skilled climbers
appear to be associated with climbing-specific movement knowledge, coupled with better mental
visualisation and increased attentional focus towards functional aspects of boulders.

Dr. Jerry Medernach — Institute of Exercise Training and Sport Informatics — medernach@climbing.science —2024



TTTTTTTTTTTTTTTTTTT
DE L'EDUCATION NATIONALE

|
Anticipation
> * O
o) _ Q
GE) Attention g.
= g

Solution(s)

Intelligence  Creativity

\ 4

Dr. Jerry Medernach — Institute of Exercise Training and Sport Informatics — medernach@climbing.science —2024



INSTITUT DE FORMATION
DE L'EDUCATION NATIONALE

Psychology of Sport & Exercise 73 (2024) 102654

Contents lists available at ScienceDirect
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e

ELSEVIER journal homepage: www.elsevier.com/locate/psychsport

Cognitive-behavioural processes during route previewing in bouldering™

Jerry Prosper Medernach ®™ ", Xavier Sanchez “*¢, Julian Henz® Daniel Memmert®

* Institute of Exercise Training and Sport Informatics, German Sport University Cologne, Germany
® Institur National de I'Activite Physique et des Sports, Luxembourg

© CIAMS, Université d'Orléans, Orléans, France

4 CIAMS, Université Paris-Saclay, Orsay, France

® SAPREM, Universite d’Orléans, Orleans, France

ARTICLE INFO ABSTRACT

Keywords: Introduction: In the Olympic climbing discipline of bouldering, climbers can preview boulders before actually
Cli'Db"n_E climbing them. Whilst such pre-climbing route previewing is considered as central to subsequent climbing
Perception performance, research on cognitive-behavioural processes during the preparatory phase in the modality of
gf’;:::er bouldering is lacking. The present study aimed at extending existing findings on neural efficiency processes

associated with advanced skill level during motor activity preparation by examining cognitive-behavioural
processes during the previewing of boulders.

Methods: Intermediate (n = 20), advanced (n = 20), and elite (n = 20) climbers were asked to preview first, and
then arrempt two boulders of different difficulty levels (boulder 1: advanced difficulty; boulder 2: elite difficulty).
During previewing, climbers’ gaze behaviour was gathered using a portable eye-tracker.

Results: Linear regression revealed for both boulders a significant relation between participants’ skill levels and
both preview duration and number of scans during previewing. Elite climbers more commonly used a superficial
scan path than advanced and intermediate climbers. In the more difficult boulder, both elite and advanced
climbers showed longer preview durations, performed more scans, and applied less often a superficial scan path
than in the easier boulder.

Conclusion: Findings revealed that cognitive-behavioural processes during route previewing are associated with
climbing expertise and boulder difficulty. Superior domain-specific cognitive proficiency seems to account for
the expertise-processing-paradigm in boulder previewing, contributing to faster and more conscious acquisition
of perceptual cues, more efficient visual search strategies, and better identification of representative patterns
among experts.

Gaze behaviour
Srategy
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Effects of decision-making on indoor
bouldering performances: A multi-
experimental study approach

Jerry Prosper Medernach(:*, Daniel Memmert

Institute of Exercise Training and Sports Informatics, German Sport University Cologne, Cologne, Germany

* .medemach @Ib.dshs-+koein.de

‘.) ‘ Abstract

Check for The purpose of this study was to investigate whether novice, intermediate, and advanced

updates bouldering athletes would differ in their decision-making abilities and to what extent distinct
problem-sclving tactics would affect the athletes’ bouldering performances. Seventy-seven
male bouldering athletes participated in a multi-experimental study with the conceptual repli-
cation of three bouldering tasks. Participants were allocated according to their ability levels
E OPEN ACCESS tothe novice group (NOV with n = 18), the intermediate group (INT with n =18), orthe
Citation: Medernach JP, Memmert D (2021) advanced group (ADV with n = 41). The data collected for movement analysis via video con-
Effects of decision-making on indoor bouldering sisted of the pre-ascent decision-making times, the number of movement deviations from
performances: A multiexperimental study the best solution, the number of movement mistakes, the average gripping times, the boul-

approach, PLoS ONE 16(5): ed250701. https./doi.

ar/10.13 7 flournal pone 0250701 dering times to the top, the number of successful ascents, and the number of attempts to

complete the tasks. Results among all three experiments revealed shorter decision-making
Editor: Luca Paolo Ardigd, Universita degli Studidi

Vernra, ITALY times, fewer movement mistakes, and shorter average gripping and bouldering times to the
' top inthe ADV group than in the NOV group and the INT group. Furthermore, participants

Repeived: August 10, 2020 from the ADV group demonstrated fewer movement deviations than participants from the

Accepted: April 13, 2021 NOV group (inall three experiments) and the INT group (Experiment 1 and Experiment 2).
Published: May 13, 2024 Moreover, participants from the ADV group and the INT group were characterized, in all

Peer Review History: PLOS recognizes the three experiments, by a higher number of successful ascents and a lower number of

benefits of transparency in the peer review attempts to complete the tasks than participants from the NOV group. In total, these findings

process; therefore, we enable the publicationof g mphasize that accomplished decision-making abilities consist of a key determinant in suc-
all of the content of peer review and author

responses alongside final, published articles. The
editorial history of this anticle is available here:
hitps/ doi.org/10.1.37 1/ journal. pone. 0250701

cessful indoor bouldering performances.
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Sport, Exercise, and Performance Psychology
Role of Strategic Planning in Climbir|\149 Performance: The Case in Olympic Bouldering
--Ma

nuscript Draft--

Manuscript Number: SPY-2024-0479RA1
Full Title: Role of Strategic Planning in Climbing Performance: The Case in Olympic Bouldering
Abstract: Abstract (209 words)

Bouldering is an Olympic discipline that encompasses a series of short climbing
sequences on low-height structures called boulders. Strategic planning is paramount in
competitive bouldering to both identify suitable climbing strategies before climbing and
adapt climbing strategies after failed attempts. This study aimed at examining
strategical planning in competitive bouldering to gain further insight into mechanisms
underlying strategy proficiency in competitive bouldering. All 30 competitors in

men's semi-final at a national bouldering championship voluntarily participated in the
study. We examined a series of climbing-related performance parameters, including
the suitability of the competitors’ climbing strategies, adjustments they made to their
initial strategies, and their climbing movement repertoire. Linear regressions revealed
significant relations between the climbers’ bouldering performance (number of
completed boulders and failed climbing attempts) and their climbing strategy suitability,
their strategy adjustments following their first attempts at the boulders, and their
climbing movement repertoire. Findings underpin previous research that mastering
competitive bouldering is associated with climbers’ ability to develop appropriate
climbing strategies relative to the climbing movements of boulders, physical
constraints, and motor skills. Findings furthermore reinforce the mouvement repertoire
paradigm and the inherently related conceptual framework of the matching theory;
climbers who exhibited better bouldering performances were characterised by a
superior climbing movement repertoire, enabling them to quickly process visual
sensory input and identify meaningful climbing movement patterns during boulder
previewing.
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International Journal of

Sports Science
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Original research article

International Journal of Sports Science
e . & Coachin
Profiling of expert bouldering routesetters ;™"
@ The Author(s) 2024
Article reuse guidelines:
sagepub.com/journals-permissions
DOLE 10.1177/1747954124 1248583

Julian Henz' (2, Xavier Sanchez”**, Daniel Memmert', fournalssagepub comihomelspo
and Jerry Prosper Medernach'?® S Sage
Abstract

Introduction: Bouldering is an Olympic discipline that takes place on low-height climbing structures known as boulders.
Routesetters play a critical role in bouldering; they design and set boulders to be climbed, which must be original, safe to
climb and adapted to climbers’ levels. Considering the critical role routesetters play to keep the present success and
ensure the future development of bouldering, the purpose of this study was to profile expert routesetters by identifying
relevant key skills they possess and examining specific strategies they use when designing boulders.

Methods: Seventy-eight expert routesetters completed an online survey structured in eight sections that assessed the
following: perceptual—cognitive skills; soft skills; motor skills; climbing skills; welfare; safety and difficulty; climbing holds
and wall features; and climbing movement diversity and boulder styles.

Results: Among fundamental skills experts identified, most relevant to routesetters were possessing a broad climbing
movement repertoire, the ability to develop several climbing strategies for one boulder, forecasting of climbing move-
ments, climbing-specific decision-making and creativity, self-reflection, teamwork, dealing with negative feedback, tech-
nical skills and general fitness. Furthermore, most relevant specific routesetter skills and strategies appeared to
encompass the ability to design boulders that account for climbers’ skill levels and safety, to adapt to the constraints
of climbing gyms, to make optimal use of climbing wall features and to design versatile climbing movements.
Conclusion: The expert routesetters’ profile comprises fundamental and specific skills and strategies that enable them
to design target-oriented boulders with versatile climbing movements for different levels whilst accounting for climbers’
welfare.
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Psychological Aspects of Elite Performance in
New Olympic Disciplines: The Case of Climbing

» written by Xavier Sanchez, Julian Henz, Cécile Martha & Jerry Prosper Medernach

Xavier Sanchez

Xavier Sanchez is
Professor of Sport

. Psychology at Université
:) d'Orléans, France; he has
- lived and worked in
different countries across Europe
including...more

Editor: Lisa Musculus-Schénenborn
Editorial assistant: Sofia Calderon

This article has also been translated into German and French.
# = julian Henz
In recent years, sports that have traditionally been practiced as recreational and non- :
competitive have been added in the official Olympic program. For example, climbing is on the
Olympic program for Paris 2024 and Los Angeles 2028, This article provides an up-to-date
overview of the relevant psychological aspects of climbing that are important for
performance. We also discuss how sport psychology can contribute to current and future
challenges in Olympic climbing.

Julian Henz is a
research assistant at
the Institute of
Exercise Training
and Sports..more

Over the past two decades, extreme sport-related recreational Cécile Martha

outdoor activities, such as alpinism and mountaineering, have

Cécile Martha is a

evolved into competitive mainstream sporting disciplines. The
continuous development of climbing as a competitive sport
has contributed to its international growth in popularity since
its first World Championships in 1991. Today, over 25 million
people climb and it is included in the Olvmpic orogram.

., lecturer in sports
science at the Aix-
Marseille University
{ (France) for 16..more
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