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Purpose
Identify the neural regions activated i suppressing

wrelevant meantngs of homographs using event-related
fMRI

Filler Stimuli
Test word related to the sentence:
He erased the board CHALE
Test word ambiguously related to the sentence:
He approached the board CHALK
(Correct answer is “ves” to both types of sentences.)

Background
* Behawioral evidence suggests that multiple meanings of
homographs are often wmutially activated, even when the
homographs appear i sentences that strongly inply only
one meamng (e g, He dug with the spade).
» Gernsbacher (1997) suggests that successful
comprehension mvolves suppressing mappropriate
111E aINEs.

Behavioral Task

» Participants read sentences that ended m homographs.
» A test word appeared after each sentence at a short
(100ms) or long (3100 ms) test mterval

* Participants manually ndicated whether test word was
related to the meanmg of the sentence.

Previous Findings
* Behaworally, interference 15 observed at short test mtervals
when the test word 15 mappropriately related to the meamng of
the homograph compared to when the test word 15 unrelated to
the homograph. With longer test mtervals, this interference

chssipates, sugeesting suppression of the mappropriate meamngs
(Gernsbacher, 1997).

| *More-slalled comprehenders benefit more from the long test
| delay; less-skdlled comprehenders benefit less because they have

been shown to be less slalled at suppression (Gemsbacher &
Fobertson, 1995).

* Other populations also suffer from this mahility;
Schizophremes, children with ADD/ADHD & Alzhemmer s
patients.

Behavioral Data Results

Short Interval Long Interval
Inappropnate 1048 ms - 8 % error 1004 ms - 6 % error
Unrelated 963 ms - 2 % error 980 ms - 3 % error

85 ms mterference mterference not
(p <.001) F

*Scanning Param eters
*Event-related design, vanable onset: 3 sec (X) + 1 sec.
*GE 1.5T functional EPI images.
23 coronal slices, interleaved acousition, shce/gap = 7/ 1mm,
TER=3sec, TE = 50 ms, 90° flip, matrix: 64 x 64, FOV 24 cm.
*196 images for each of 5 scans, first 5 unages removed.

*T1-weighted 3D SPGR(256 % 256 = 124).

Experimental Stimuli
INAPPROPEIATE Test word related to the mappropriate
meanng of the sentence-final homograph:

He dug wnth the spade. ACE
UNEELATED: Test word unrelated to sentence:
He dug with the shovel ACE
(Correct answer 15 “no” to both types of sentences. )

Experimental Design
* 240 sentences, drnded equally between 2 types of “no” tems
and 2 types of “yes” items.

. | *Experunental items counter-balanced so that across participants

each expenmental test word served as an immediate-
mappropriate, nmediate-unrelated, delayed-inappropriate, and
delayed-unrelated experimental item.

* Word-by-word presentation at fixed rate based on length.

*Test word appeared for 2500 ms at the end of the sentence after
either a short (100 ms) or long (3100 ms) delay.

| =16 nght-handed graduate students; 2 males and 2 females
| assigned to each of the four materal sets.

fMRI Data Analysis
*Post-processing and statistical analysis done with SPM99.
*Data sets slice-timed, motion comrected, coregstered,
normalized, and smoothed (FWHM = 8 x 16 x Smm).
*Fixed-effect statistical analysis (T=3.11, p = 001 uncorrected,
I=0) for each subject used in random-effect group analysis

(T=3.73, p = .001 uncorrected, l=0).

Comparisons of Interest
fMREI analyses based on cogritive subtraction:

Short Companson: Inappropriate Test Word at Short Delay -
Unrelated Test Word at the Short Delay

Long Companson: Inappropriate Test Word at Long Delay -
Unrelated Test Word at the Long Delay

Short Test Delay
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Sigmficant activation shown m the
frontal imhic region  fabove).
Signmficant activation shown m the

left supramargmnal gyrus (below).

Significant activation shown m the

O right supramargmnal gyrus m
addition to that shown m the left at
the short test delay (below).

Thresholds gre &te;;ﬂ}_.q.;c}g"'# 373 are significant at the p imcomected clusterlevel 001,



