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Abstract

The action-specific account of perception asserts that spatial perception is scaled by the
perceiver's capabilitiesfor action. The purpose of the current investigation wasto examine
the effectsof skill level and task difficulty on distance perception by rock climbers. Skilled
(n= 15, Myge = 23.80 = 2.70 years; rock climbing experience = 3.80 + 1.74 years) and
novice (N = 15, Mae= 22.73 + 3.14 years; rock climbing experience < two months) rock
climbers were asked to verbaly estimate their distance to target holds on the indoor
climbing wall. Climbing difficulty was manipulated by requiring the participants to wear
aheavy backpack or taking it off (no-backpack condition) whilejudging their distancesto
the climbing hold targets on the wall. The estimated distances as the dependent variable
were analyzed by amixed design (split-plot) analysis of variance with target distance and
task difficulty as within-subjects factors, and skill level as a between-subjects factor.
Results showed that the novices estimated the target distances to be farther compared to
the skilled rock climbers. Furthermore, the participants perceived the target climbing holds
on the no-backpack condition were easier to reach than on the backpack condition. For
skilled and novice rock climbers, the distances looked farther on the backpack condition
than on the no-backpack condition. The results generally suggest that individuals perceive
the environment based on their capabilities to perform actions and that the action-specific
perception is common to various types of settings, including indoor rock climbing.

Keywords: Visual Perception, Distance Perception, Ecological Approach, Perception-
Action Integration.
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Extended Abstract

Background and Purpose

Recently, researchers found empirical evidences in support of the ecological
perspective on perception (3). This view is labeled with terms such as "action-
specific perception”, " action-specific account of perception”, or "action-specific
effects" (3,4,6). The action-specific effects suggest that spatial perception is
scaled by the perceiver's capabilities for doing actions (3). According to this view,
what we perceive does not necessarily reflect "what is in the environment," but is
a reflection of our capabilities in relation to the objects or the actions (4).
Literature review show that the effects of two important manipulations on the
perception of distance, slope, height, size, or speed have been examined in sport:
(a) skill level and performance difference, and (b) task difficulty (2).
Action-specific effects may not be perceivable in everywhere or all features of the
perceived environment or objects (3). The question focused in this investigation
is whether perception in suspension condition on a climbing wall environment
involve action-specific processes. To examine this question, we investigated if
changes in the ability to climb and climbing condition on indoor climbing walls
influence distance perception.

Materials and Methods

Skilled (n1 = 15, Mage = 23.80 £ 2.70 years; rock climbing experience = 3.80
1.74 years) and novice (n; = 15, Mage= 22.73 + 3.14 years; rock climbing
experience < two months) rock climbers voluntarily participated in the study. We
asked the participants to verbally estimate their distance to the target holds on an
indoor climbing wall. Climbing difficulty was manipulated by requiring the
participants to wear a heavy backpack (%20 body weight) or taking it off (no-
backpack condition) while judging their distances to the climbing hold targets on
the wall (at 4.0, 5.5, 7.0, and 8.5 m distance from a specific reference point). The
estimated distances as the dependent variable were analyzed by a 2x2 mixed
design (split-plot) analysis of variance with target distance and task difficulty as
within-subjects factors, and skill level as a between-subjects factor.

Findings

The results showed that the novice rock climbers estimated the target distances to
be farther compared to the skilled rock climbers F (1, 28) = 96.70, p < 0.001,
nf, = 0.77. Furthermore, the participants perceived the target climbing holds on
the no-backpack condition were easier to reach compared to the backpack
condition F (1, 28) = 111.30, p < 0.001, n;; = 0.80. For skilled and novice rock
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climbers, the distances looked farther on the backpack condition than on the no-
backpack condition ts (29) > 5.95, ps < 0.001 (see figure 1, a and b).
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Figure 1- Estimated distance to the target holds on the wall as a function of real target
distance in rock climbers and novices in no-backpack condition (a) and backpack
wearing condition (b). error bars represent 95% confidence intervals associated with
each mean. The dotted line represents perfect performance. The other lines represent
linear regression for each group
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Conclusion

These results suggest that distance on climbing wall is perceived in terms of the
perceiver's ability to climb. Perceivers who anticipated being able to climb more
difficult with more effort as a result of wearing the heavy backpacks judged the
target holds to be farther than did participants who took off the backpacks. In
addition, skilled rock climbers also estimated the target holds to be closer than did
the novices. Both findings suggest that the skill level and task difficulty influence
the perceived distance to the targets. We interpreted the research findings based
on effort, energy expenditure, and the probability of success in reaching the target
holds on the climbing wall (5)

The research findings had several characteristics. The most important finding is
that the action-specific effects were also observed in the suspension and the
climbing condition, which are the environments different from the conditions in
which our perceptual and motor systems evolved. Climbers' perceptual and motor
systems may be scaled based on their physical and/or skillful capabilities
differently during training sessions.

The action-specific effects (see Witt, 2011), is based on the Gibson's (1979)
ecological approach to perception. Gibson stated that the observer perceived the
affordances, which are the possibilities for action (1). Here, we showed that the
affordance for rock climbing influences perceived target holds distances on
climbing wall.

The current results suggest that action-specific perceptual effects can occur in
suspension condition. The results generally suggest that individuals perceive the
environment based on their capabilities to perform actions and that the action-
specific effects generalize to various types of settings, including indoor rock
climbing.
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Fig 1- Estimated distance to the target holds on the wall as a function of real target distance
in rock climbers and novices in no-backpack condition (a) and backpack wearing condition
(b). error bars represent 95% confidence intervals associated with each mean. The dotted

line represents perfect performance (y=x). The other lines and related equations represent
linear regression for each group.
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