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In this paper we discuss the role of skill and knowledge aquisition on perception alteration. Two
experiments are described in which perceptual-related variables are influenced by expertise. Experiment 1
shows how eye movements are cnstrained by skill | evel in a similarity judgment task. Experiment 2
sheds light on knowledge organization and its effeds on perception. Results reved that Categoricd
Perception (Goldstone, 1994; Harnad, 1987) occurs in expert players. Acquired dstinctiveness was
found, that is experts were better than novices for distinguishing between briefly-presented schematic
basket-ball configurations only when stimuli belonged to different categories. Taken as a whole, results
tend to demonstrate that knowledge guides perception towards a particular functioning mode based on
structure analysis and stimulus categorization.

Previous research has down that experts in various domains have a deeer

understanding of the situations in their domains. In the same time several studies,
namely in sport context have produced descriptive data on the ersolving character of
perceptual variables during leaning (perceptua chunking acqquisition, enhanced
perceptual discrimination, alteration d interest's areas). Unfortunately lessis known on
knowledge organization in memory and on links between expert knowledge and
perception. The am of our research isto give an acoun for these two pants.
For Goldstone (in pres9, "[i]saues related to concepts and categorization are nearly
ubiquitous in psychdogy becaise of people's natural tendency to perceve athing AS
something". This claim underlines that initial information is usualy assciated to
further information povided by people's conceptual badkground. In some domains,
however, aaccessto functional information is restricted to a limited number of people.
This is the cae of basketball play configurations that can be "interpreted” by skill ed
players while novices will be limited in this proceealing. In order to investigate the role
of this interpretation function on grceptual processes we used a similarity judgment
paradigm. Such a paradigm implies processng of both relational information and
elements attributes: "[...] in literal similarity, bah relational predicates and ohed
attributes are shared" (Gentner & Markman, 1997, p. 48

In afirst experiment we have tested the hypothesis that expert better performancein
a similarity judgment task (Ripadll, Baratgin, Laurent, Courrieu, & Ripdl, 200 is the
result of a structural processng. At the contrary, novces were assumed to be unable to
link elements of configurations because of their lack of conceptual background. This
state would make them produce different perceptua medhanisms than experts one.
Namely, we thought that they would encode only positions, na relations and that
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differences between expert and novuce ewcoding would be observable by eye
movements' analysis.

In a second experiment we atempted to give evidence for a cdegoricd organization
of knowledge in expert players. Furthermore we hypothesized a mnceptua (caegoricd)
eff ect on perception in these participants.

Experiment 1

Differences in eye movements parameters between experts and novces were predicted
during similarity judgments. Hypotheses concerning these parameters were direded
toward structured-targets processng understanding: Number of fixations were expeded
to be more stable in experts than in novices across smilarity condtions. That is experts
were hypothesized to usually extrad structure before doing a comparison as novices
visual behaviors were expeded to depend tightly on the number of elements displacel
in target configuration relative to source cnfiguration.

Method

Seven expert basketball players and 7 novces took part in this experiment. Resporse
acaracy and eye movements were recrded. We measured number of fixations and
mean fixations duration for each source and each target configurations. Stimuli were
schematic basketball configurations made up o crosses representing attackers and lines
representing defenders. Twenty-four of them were structured configurations (i.e.,
coherently organized relative to the logic of basketball activity as defined by coades)
and twenty-four were unstructured (i.e., na coherently organized). Similarity between
source and target was manipulated and could vary according to four levels: 0, 1, 2, 0 3
differences. In structured configurations ead physical difference generated also a
semantic distortion. There was as many (i.e,, 12 different as identicd pairs of
configurations in each structure andtion. Participants had to judge for each trial,
whether source and target were same or different. Source was presented duing 4
semnds and was followed by a mask for two seconds. Then, target appeaed and was
not removed urtil aresporse key is pressd.

Results and Discussion
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Figure 1. Target processing: Mean number of fixations as a
function of source-target similarity (Experiment 1).
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Experts are better than novices at discriminating patterns of play [F (1,12 = 15.78,p <
.05]. A sourcetarget similarity main effect [F(3,36 = 24.35,p < .05 is observed, and
post-hoc analyses revea that accuracy is better for 0 and 3 dfferences than for 1 o 2
differences. A source-target similarity main effed on number of fixations is found,
F(3,36 = 5.07,p < .05 and past-hoc tests (p < .05) allow us to show that in the "3
differences’ condtion, participants produce less fixations than in the three other
condtions. However, this paint isto be related to the expertise X source-target simil arity
interadion [F(3,36 = 4.91, p < .05. Only novices have their number of fixations
changed aadoss @milarity condtions. fixations are less numerous in " 3 dfferences’
than in the threeother similarity condtions. The tendency in novice number of fixations
isto deaease & the source-target dissmil arity increases. Experts are nat foundto have
their number of fixations changed with sourcetarget similarity manipulation. They
produce lessfixations (p < .05 than novicesin "0" and "1" difference condtions (see
Figure 1).

No dfference in eye movements parameters is found in experts aaoss condtions.
Empiricd evidence is given across sudies that expertise in a domain enhances
discrimination abiliti es of configurations that are semanticadly distorted. We assumed
that this performance is sippated by knowledge aquisition and stimuli "feduring”.
That is, making a comparison for an expert doesn't imply only extrading and mapping
pasition and identity of elements: this is also processng structural features. This point
seams to be verified when analyzing number of fixations during target processng. In
novices, the more similar the two stimuli, the more important the number of fixations
during recognition. We think that when the number of differences increases the
probabili ty for finding quickly (i.e., early in the processng) locd mismatches between
configurations (crossor line that isnot at the same place & in source) increases. For this
purpose, the number of fixations required to find a mismatch decreases. In experts,
number of fixations of the target is gable across $mil arity condtions. It seems that their
processng requires a number of fixations that is independent of number of elements
displacel. We think that this dabilization o behavior across $milarity condtion means
that experts dorit make stimuli comparisons based onlocal mapping, bu rather run a
structural mapping invalving relations between elements.

Experiment 2

Categoricd organization d knowledge was expeded to determine perceptua
information encoding and to influence discrimination. We thought that differences (in a
similarity judgment task) between configurations would be variously deteded by
experts, as a function d category identity manipulation. Differences between
configurations belonging to dfferent categories were hypathesized to be very well
deteded by experts, while novices fodd na be dfeded by caegory identity
manipulation. No expert-novice diff erence (or novice better performance) was predicted
when dfference doesn’t alter category identity .

Method

Nine expert basketball players and 11 novces were invalved in this experiment. Stimuli
were schematic basketball configurations and were distributed by pairs. From one
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source @mnfiguration, two target configurations were built. The first one was
manipulated so asto bein ancther category than source anfiguration, and the seaond so
as to stay in the same cdegory. Physicd distortion ketween source and target
configurations was controlled and was of an equal intensity in bah cases. So for we
used a duster encoding method \alidated by Courrieu (2001). Stimuli were presented
sequentialy (each duing 1200ms), with no inter-stimuli delay. Number of corred
responses was recorded.

Results and Discussion

A source-target similarity main effed [F(2,36 = 44.17,p < .05 emerges, and pat-hoc
analyses reved that performance is the best when the two configurations are identicd,
and that participants are better when difference is between-caegory than intra-caegory.
This last result is due, as $own by expertise X source-target similarity interaction
[F(2,36 = 5.24,p < .05, to experts higher performance when category bourdary is
crosed. Post-hoc analyses give evidence that their performance in “distorted”
condtions depends on caegory identity manipulation. When configuration is distorted
but category is nat changed, experts have not a significantly different performance than
novices, and score of corred resporses is low (41.12%6). However, when dstortion
makes the caegory identity change, then expert performanceis high (70.48% of corred
resporses) and dfferent (p < .05) from novices' one. Novices' performanceis not found
to be diff erent acrossthe two condtions where stimuli are diff erent.

o
©
|

//
\

%
\

—0—Dbxats
\/ """"" a - - I - -Novices

L2 1
C

Percentage of correct responses
o O O o o O

K]
.2
01
0 |
Identical Intra-category Between-category
distortion distortion

Source-target similarity
Figure 2. Accuracy as a function of source-target similarity.

Discrimination performancein experts depends on category identity manipulation. That
is, perceptua distinctivenessacquisition in experts is linked to categorical organization
of knowledge. These effeds are interpreted as evidence that caegoricd perception
occursin basketball context.
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Conclusions

Both experiments show that perceptua processes are influenced by expertise in
basketball. Eye movements are guided during similarity judgment by previous
experience in the domain. We think that number of fixations gability during target
processng in experts reveals this adaptation as being directed towards dimuli structure
analysis. Categoricd effeds on perceptual discrimination have been demonstrated. This
suppats the assumption that experts knowledge is categorically organized and that this
organizationisrelevant to uncderstand expert perceptual processes. Results obtained here
suppat the thesis of conceptual processes involvement in perception aganization.
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