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Abstract

Caplan and Waters (2002) used an Auditory Moving Windows paradigm to measure on-line
sentence comprehension in LCVA patients during a plausibility judgment task. The present
study applied this paradigm to a sentence picture matching task. LCVA patients (N=41) and
non-brain damaged controls (N=27) had a similar pattern of listening times, but LCVA patients
were slower and less accurate. Groups of patients classified as high and medium
comprehenders had similar patterns of performance, but the medium comprehenders showed
greater effects at critical words in the sentences. The results suggest that sentence processing
is similar in LCVA patients and controls, and that task effects (e.g., visual context) may affect
performance.

Experimental Stimuli

- Four sentence types containing relativize clauses: cleft subject (CS), cleft object
(CO), subject subject (SS), and subject object (SO).

« 10 exemplars of each sentence type.

- CS/CO and SS/SO sentences were generated in pairs to control for effects of lexical
frequency and semantic meaning.

- Pictures were line drawings depicting the actors and actions in the correct and
reversed thematic roles.
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Introduction

LCVA patients and NBD controls have similar patterns of on-line sentence comprehension
as measured by the auditory moving windows (AMW) paradigm (Caplan & Waters, 2002).

Frequency-Regressed Residual LT (msec)
Frequency Regressed Residual LT (msecs)

- Both groups spent more time listening to the capacity demanding phrases (verbs) of [
sentences containing relative clauses.

- LCVA group had longer listening times overall, but the effects were not [0

exaggerated at the critical phrases. o
or

- LCVA patients who performed poorly on a sentence picture matching task [
showed a more variable pattern.

I. CO/CS sentences:
1. Accurately judged items showed the typical pattern,

Effect of Group by sentence type by segment: Effect of Group by sentence type by segment:

1. The medium group spent more time listening to the verb of CO than the verb or second O
noun in CS sentences.

1. LCVA patients spent more time listening to V1 and V2 in SO than SS sentences. There 0O

_ _ were no differences at N1 or N2.
CS: It was the boy who tickled the aunt frequently. SS: The girl who hugged the father kicked the man.

CO: It was the aunt who the boy tickled frequently.  SO: The father who the girl hugged kicked the man.

2. Inaccurately judged items had disproportionately longer listening times onll
the verbs of more complex (CO) sentences.

ii. SO/SS sentences:
1. Listening times did not differ at critical phrases.

2. The NBD control group showed no effect of sentence type by segment. 2. This effect was not significant in the high group.

Listening Times - SO vs. SS Sentences

Results - LCVA vs. Controls Methods - High vs. Medium Comprehenders

2. Suggests these patients were not generating syntactic structure in the O
same way as controls.
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The LCVA group was divided into high and medium comprehenders on the basis of
comprehension of non-canonical sentence types on an off-line sentence picture verification
task.

(see next panel for examples of sentence types) Accuracy

In the pres?nt study, use of the AMW paraqigrr_l was extended to a 1. High comprehenders performed within 2 standard deviations of NBD controls [
sentence picture matching (SPM) task, which is a common measure of (>92%).

sentence comprehension in LCVA patients (e.g., Zurif & Caramazza, 1976). Control group's accuracy did not

differ for either CO/CS or SO/SS
Methods - LCVA vs. Controls

sentences.
Participants

2. Medium comprehenders performed above chance but outside of the normal 0O
range for NBD controls (61-91%).
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—®— Med SS

Participants

LCVA group was significantly less
accurate for more complex Age

sentence types (CO, SO vs. CS, ]
Ag e Education G SS).

Fropodion Corred

Education

Frequency Regressed Residual LT

High Comprehenders Mean 58.7 16.3
N=11, 7 male SD 14 2.3
Range 39-77 12-19

LCVA Patients Mean 60 .7 14 .7
N=42 , 26 male SD 12 .96 3.3 Group
Range 25 -85

] ] ] Medium Comprehenders Mean 63.3 13.7
Listening Times - CO vs. CS Sentences N=21 13 male sp 10 .4 3 7

NBD Controls Mean 67.7 : Range 40-82 9-22
N=27, 8 male SD 0.1

Effect of Sentence type by segment:

Range  49-90 1. Both groups spent more time listening to V1 in SO than SS sentences. There were no 0O
differences at V2, N1 or N2.

2. The effect appears to be larger in the group of medium comprehenders.

The task and stimuli were as described above.

LCVA Patients:

1. 3 months - 23 years post-onset

2. Right handed (1 forced right-hander)

3. Screened for single word comprehension

Results - High vs. Medium Comprehenders Discussion

. 1. LCVA vs. NBD Control Grou
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- LCVA group was less accurate than the control group.

- Both groups had a similar pattern of listening times

CO/CS sentences: High group was
significantly more accurate than
medium group. Effect of sentence
type approached significance (p=.08).

i ==> They construct syntactic representations in a similar manner.
Experimental Procedure

Task = Auditory Moving Windows

- One critical difference was the lack of syntactic complexity effects in the control O O
group for SO/SS sentences.

BUT

Waters & Caplan (in prep) showed that a group of young adults [ O
showed the expected pattern with the same set of materials.

Frequency-Regressed Residual LT (msec)

Attentional prompt: “Ready?” SO/SS sentences: High group was
significantly more accurate than
medium group. Both groups showed

a significant effect of sentence type.

Proportion Correct

. Pictures appear on computer screen 500 msec before first word of sentence begins.

. Participant selects correct picture at the end of sentence. 2. High vs. Medium Comprehenders

1.
2
3. Participant paces through the sentence word by word.
4
5

- Medium comprehenders showed larger effects of the verb for CO/CS and (asa O

. Listening time for words, reaction time and accuracy of the judgment is encoded in button 0O _
trend) SO/SS sentences than high comprehenders.

presses.

No group by sentence type

Effect of Group: LCVA patients listened to sentences for less time overall than NBD controls. interactions.

==> [They required more time to construct syntactic representations.
Effect of Sentence type by segment: y reg y P

1. Both groups spent more time listening to the verb of CO than the verb or second noun in CS[O

sentences. 3. High comprehenders and NBD controls may have used visual context (pictures) to O

make predictions about the verbs and actors of the sentences.
2. This effect appears to be larger in the LCVA group. P

O --> This may have reduced processing demands, resulting in reducedl] O
u listening times for these groups at the critical phrases.




