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« Semantic information about a concept is
represented as a pattern of activation
that is distributed over semantic features
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its features

Concrete objects may have both CperceptualO (e.g., shape, color)
and CabstractO (e.g., function) features

« Behavioral semantic priming studies on shape, color and function have had
mixed results:
« Function-related words (e.g., tape-glue) prime at long, but not short ISIs
(Schreuder et al., 1984). Implicating controlled processing?
« Shape-related words (e.g., frisbee -pizza) prime (only with short  1SIs) in
some studies (Schreuder et al., 1994) , but not others  (Pecher et al., 1998)
« Color-related words (e.qg., frog-peas) do not prime  (Taylor & Heindel , 2004)

« ERP semantic priming studies have found N400 priming effect for shape
(Kellenbach et al., 2000) and color (Taylor & Heindel, 2004)

« Eye movement studies show effects of picture-based shape similarity (Dahan &
Tanenhaus, 2005; Huettig & Altmann, 2007), but conceptual shape similarity not tested

« Findings broadly consistent with a CperceptualO feature, shape, activated
prior to an CabstractO feature, function
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Methods (common to E1-E4)

Materials
« Semantic relationship norming

O shape
O manip
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Function
pairs

« Participants rated word pairs on 1-7 scale

« Critical pairs selected to be high in function (e.g.
tape-glue, 32 pairs), shape (e.g., frisbee -pizza, 24
pairs), or color (e.g., frog-peas, 28 pairs) and low in
other attributes

Shape pairs ~ Color pairs

Sample display (shape-related)

« Critical displays contain:
+ One target object
« One object related in function, shape, or color
« Two unrelated objects not phonologically,
semantically or visually similar to target

« Relatedness never apparent in visual depictions:
« In shape experiment, e.g., shape-related
object for target ~ “frisbee ” is triangular
slice of pizza
« In color experiment, all pictures are in
grayscale.

In shape-related condition, Procedure

participants hear: - Display appears for 1 sec (E1 & E3) or 2 secs (E2 & E4)
Target word plays
Subject touches picture that matches target word

« Display disappears when picture touched

(Frisbee Orelated to pizza]
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Question

Do objects related in function, shape, or color partially activate

each other?

« If so, does the time course of activation differ for different features?

El: 1 sec exposure to display before target (n=38)

Shape

Target (e.g., frisbee) ‘
—&-Shape Related (e.g., pizza)

—=— Control (e.g., pitcher)

0:15 ’/B\&
Yg

g f N\Tdepicfed
RS

Function
Target (e.g., tape) ‘

—&- Function Related (e.qg., glue)
—&— Control (e.g., cane)
T

IS}
v
°

0.20 —‘Tiobjegts related_ n
function draw visual
T attention (p=02)

I
5%/;[ - %ﬁ
0.05 /i M 20.05 14
/
0.00 Lo 0.00
0 200 400 600 800 1000 1200 0
time (msec) since target onset

o
o
S

babiliy of fixating

probability of fixating
o
2
&

200 400 600 800 1000 1200
time (msec) since target onset

E2: 2 sec exposure to display before target (n=38)
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E3 & E4: Color with 1 & 2 secs exposure to display (n=30)

Objects related in
shape draw visual
attention (p=.01)
even though shape
larity not
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(Im‘erim Summary:

« Objects related in function and objects related in shape partially activate each

other -- consistent with these objects having overlapping representations

« Shape (a “perceptual " feature) comes before function (an “abstract ” feature)

« Objects related in color do not activate each other in this task E
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participants hear:
OfrogQrelated to peas|

« Display contains 2 pictures and 1
+ One picture in each display in color, one in
grayscale

« Color-related object

Methods (same as E3/E4 except):
“null” symbol

« Target absent in 1/2 of all trials and all critical
trials
« If target absent, subject touches “null” symbol

always in grayscale

E5: Color, 500 ms exposure to display

—&-Color Related (e.g., peas given "frog")
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hen color is task-relevant, and/or
ask is sensitive, color-related
objects (depicted in grayscale)
draw visual attention ( p=.04)

« Does color, like shape, become less active over time?

E6: Color, 1 sec exposure to display

—8- Color Related (e.g., peas given "frog")
—o— Control (e.g., peas given "kite")
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At a longer exposure, less evidence of
color-relatedness (p=.63)

increased task-sensitivity
color-relatedness

« Future work will test whether task-relevance or

allowed detection of
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having overlapping patterns

higher-level representations

to function
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« Partial activation of objects similar in function, shape,
and color is consistent with concepts that share features

of activation

« Overlap on perceptual features (shape and color) consistent
with sensorimotor -based representations

« Overlap on abstract feature (function) consistent with

« Shape becomes active early, and then loses prominence

« Color may also be more active earlier

« Suggests perceptual features are activated first,

uhen lose prominence to abstract features
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