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Absgtract Three experiments were carried out to investigate the role accentuation plays in spoken discourse comprehen-
don. The firgd experiment examined how accentuation influenced orrline processing feed during discourse conr
prehenson , usng sentence by-sentence auditory moving window technique. The second and third experiments
explored the efect of accentuation on the immediate results of disourse processing (namely the activation of information
in disourse representation) , usng word recognition task. The results showed that : compared to neutral accentuation , ap-
propriate accentuation peeded up disoourse processng and ingppropriate accentuation dowed discourse procesing; com-
pared to neutra accentuation , gopropriate accentuation enhanced the activation of new information in disoourse representar
tion; however , inappropriate accentuation suppressed the activation of important new information athough it enhanced the
activation of old information it marked. Therefore, gopropriate accenting acceerated discourse comprehenson and ingp-
propriate accentuation impeded discourse processng, both were exhibited both in onrline processng time and in the imme-

diate result of disoourse processng.

Key words accentuation, gooken discourse, information structure, facilitating effect , inhibiting efect.

Pref ace

Recently , psycholinguists have placed increasng
importance on researches on gpoken language process
ing, epecidly the contribution of prosody to language
comprehenson. At disoourse level , one important
function of prosody , especiadly accentuation , isto Sg-
nal information state of discourse congtituents. Based
on perception experiments and corpus analyss, con-
dderable research has shown that thereis ome corre-
soondence between accentuation and information
structure. Foeakers tend to place pitch accent on new
information, while leaving given information deac
cented!* 5!,

Not only does accentuation correlate to informa
tion structure, but d< it plays a role in discourse
procesing. For example, a series of studies found
that: liseners consder a sentence as inappropriate
when new information is unaccented and old informar
tion accented ; they are more likely to indicate that a
sentence is appropriate when new information is ac-
cented and old information unaccented; compared to
inappropriate accentuation, appropriate accentuation
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geeds up sentence processng during discourse com-
prehenson*'® &

These studies al contributed to the understand-
ing of how corregpondence between accentuation and
information structure influences gooken discourse pro-
cessng. However , there are gill questions needing to
be explored further. First, most of these studies used
off-line methods, such as end-of-discourse compre-
henson time or appropriateness judgment , hence not
being able to examine the role accentuation plays in
onrline discourse procesing. Second, most of these
studies used question-answer pairs or a series of 0-
ken ingtructions as experimenta materials. However ,
the discourses read or heard in every day life usualy
condg s of more sentences and unfold around a central
topic. Previous studies could not indicate whether ac-
centuation has the same &fect on the procesing of
these relatively large-scale disoourses.

Third, these studies only used inappropriate ac-
centing as control condition to explore the effect of
appropriate accentuation. Therefore, they could not
clarify the processng advantage of gppropriate accen-
tuation over i nagppropriate accentuation came from the
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facilitating effect of gppropriate accentuation or the
inhibiting effect of ingppropriate accentuation.

Fourth, most of these studies examined the -
fect of accentuation on discourse comprehenson
through measuring procesing time. However, the
time taken to process a sentence is not an adequate
measure. That is, if a sentence is understood in the
same amount of time in two conditions, it might be
that the sentence is more eficiently understood in one
condition and more difficult to understand in the oth-
er condition, hence the result of discourse processng
being different. Therefore, except measuring pro-
cessng time, we should a0 measure the activation
level of different information in discourse representar
tion to examine the result of discourse process ng.

To address the problems mentioned above, the
main goa of our study was to investigate, given dif-
ferent information state of discourse congtituent , how
accentuation influences discourse comprehendon. We
pay attention to three pointsinour study. First, rela
tively large-scale disoourses were constructed. Every
discourse condsted of 5 sentences and unfol ded around
a central topic. The third sentence was target sen-
tence. Seoond, in order to separate the facilitating
and inhibiting effect , we systematicdly varied the re-
lationship between accentuation and information
structure in target sentence, including three condi-
tions: appropriate accentuation, inappropriate accen-
tuation, and neutra accentuation. Third, orrline
met hods were used to investigate the effect of accen-
tuation on on-line discourse procesing. Experiment
one used auditory moving window technique to ex-
plore this question from the agect of on-line process
ing time. Meanwhile, experiment two and experi-
ment three used word recognition task to explore this
guestion from the agect of the activation information
in discourse representation (namely the result of dis
course processng) .

2 Experiment One

The purpose of experiment one was to examine,
compared to neutra accentuation, how ingppropriate
accentuation and gppropriate accentuation influence
orrline gpoken discourse procesing. One experiment
we carried out previoudy had dready explored this
question!®!. However , it only revealed the inhibiting
efect of ingppropriate accentuation. In order to ex-
amine whether this result was due to eaker’ s par-

ticular peaking style, experiment one in this study
further investigated this question usng materias read
by different speaker.

2.1 Method

2.1.1 Subjects 27 subjectsfrom nearby univers-
ties participated in the experiment for a minima sum.
All of the subjects were Chinese geaker. They had
normal eyesght and had no reading impairment.
2.1.2 Materials 24 experimenta discourses were
constructed and recorded at the sampling at of
22050HZ, read by afemae speaker. Every disourse
included 5 sentences. The third sentence was target
sentence which included a critical word (new word)
oconveying new information and a criticad word (old
word) conveying old information. Every experimental
discourse had three verdons: gppropriate accentuation
(in the target sentence, only new word was accent-
ed) , inappropriate accentuation (in the target senr
tence, old word was accented , but new word was not
accented) and neutra accentuation (in the target sen-
tence, no word was Fecialy accented) .

Snce the acoustic correlates of accentuation are
mainly the variation of duration and the high point of
pitch in Chinese!®® ™! Acoustic analyses were per-
formed at the high point of pitch and duration for old
and new words regpectively , with corregpondence be-
tween accentuation and information structure asinde-
pendent factor , The resultsconfirmed that target sen-
tences were read in the way asintened. In thefollow-
ing two experiments, dmilar acoustic analyses were
al performed, which aso confirmed that the geak-
er read target sentencesin the manner as she wasin-
structed to.

Experimenta discourses were grouped into three

lists. In each ligt, each disoourse occurred only once
and there were equal number of discoursesin each of
the three conditions. Acrossthe threelists, each dis
course gppeared once in dl of the three conditions. In
addition to experimenta discourse, there were d < 20
filler discourses in each list. The structure of filler
disoourses was dmilar to that of experimenta dis
oourses.
2.1.3 Design In this experiment , there was one
independent factor (correspondence between accentu-
ation and information structure: appropriate accentu-
ation; inappropriate accentuation; neutra accentua
tion) which was a within-subject factor.
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Example discour sesfor experiment 1

Introduction: Now we dl use toothbrushes to clean and protect our teeth.

Pre-target : It was recently found that primitive peoples d < had their own tooth-cleaning tools.

Target sentence:

(— 7

They probably used (culms) as cleaning toolsfor their "teeth” . (appropriate accentuation)

They probably used (culms) as cleaning toolsfor their “teeth” . (inappropriate accentuation)

(G

They probably used (culms) as deaning toolsfor their "teeth”. (neutra accentuation)

(G
Pogt-target : As there were tiny flutesin ther tooth fosdls.

The end:

It was proved that these flutes were the result of the long-term use of culms.

(What isin bracketsis new information; what isin quotesisold information; the underline indicates accentuation. )

2.1.4 Procedure Disourses were presented in a
sf-paced, sentence by-sentence fashion. Subjects
were instructed to press ace-key to initiate presenta
tion of every sentence at a gpeed they fed comfortable
and correct. They were told to listen to each dis
course for comprehendon. At the end of each dis
course, they answered a question as accurately aspos
sble. The computer automaticaly recorded the time
duration (DT) between the off st of target sentence
and the onset of the subject’ s key-press reponse to
initiate the presentation of next sentence as dependent
factor.

2.2 Resultsand discussions

24 subjects whose data were included in the anal-
yds answered the end-of-discourse questions with an
accuracy rate of no less than 75 %. DTs greater than
2 gtandard deviations away from an individua sub-
ject’ s mean were omitted , which occupied 6. 25 % of
al data.

Anaysesof variance were performed with DT as
dependent factor and ” corregpondence between accen-
tuation and information structure” as independent
factor. The main effect was dgnificant, F1 (2,46)
=13.37 p<0.001; F2 (2,46) =12.56, p <O0.
002. As Figure 1 illustrated, DTs for gppropriatdy
accented target sentences were shorter than those for
neutrally accented target sentences ( F1 (1,23) =5.
03, p<0.035; F2(1,23) = 7.44, p<0.012) and
shorter than those for inappropriately accented sen-
tences ( F1(1,23) =19.00, p<0.000; F2(1,23)
= 25.58, p<0.000). However, DTsfor inappro-
priately accented target sentences were longer than
those for neutrally accented target sentences, F1 (1,
23) =5.03, p<0.035; F2 (1,23) =5.20, p<O.

0321.
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Approprinte inappropriate

ntitral

Fgurel Subjects average DTsfor target sentence.

The results suggested that accentuation did play
arolein discourse procesing. Different from previous
studies, this experiment further found that the ad-
vantage of gopropriate accentuation over inappropriate
accentuation in procesing time came both from the
inhibiting effect of ingppropriate accentuation and the
facilitating efect of gppropriate accentuation, hence
deepening indght into the role of prosody in spoken
language process ng.

3 Experiment Two

Experiment one investigated how accentuation
afects discourse procesing from the agect of pro-
cessng time. The subsequent two experiments fur-
ther explored this question from the agpect of theim-
mediate result of discourse process ng.
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The purpose of experiment two was to explore:
compared to neutral accentuation, how and when gp-
propriate accentuation &fectsthe activation of new in-
formation during discourse procesing. To explore
this question, word recognition task was used.

3.1 Method

3.1.1 Subjects 68 subjectsfrom nearby univers-
ties participated in the experiment for a minimal sum.
They were recruited with the same standard as exper-
iment one.

3.1.2 Materials 20 experimenta discourses were
constructed and recorded in the same way as those in
experiment one. Every discourse had two verdons:
appropriate accentuation and neutra accentuation.
Experimental disoourses were grouped into two ligts.
In each list, each discourse occurred only once and
there were equa number of disourses in each ver-
son. Across the two ligts, each discourse appeared
oncein al of these two verdons. There were 2 32
fillers discoursesin each list.

For experimenta disoourses, the test words were
all new wordsin target sentence. We varied the tem-
pora relationship of new words in discourse and the
test words (including four kinds of ISI: 500ms;
1000ms; 1500ms; 2000ms) in order to provide a
window on the pattern of activation over time.

For filler disourses, there were 6 test words
which had occurred in their correponding discourses
and 26 test words which had never occurred in any of
these disoourses, in order to equa the number of yes
and no responses across experimenta and filler dis
courses.

3.1.3 Design In thisexperiment , there were two
independent factors: corregpondence between accen-
tuation and information structure (appropriate accen-
tuation; neutral accentuation) and 1Sl (500ms;
1000ms; 1500ms; 2000ms) . Theformer wasawith-
in-subject factor and the latter was a between- subject
factor.

3.1.4 Procedure 68 subjects were randomly and
averagely assgned to one of the four ISI conditions.
All disoourses were presented to subjects with no in-
terruption. Subjects’ primary task was to listen to
each discourse for comprehendon and answer a ques
tion at the end of each disourse. Meanwhile, sub-
jects were asked to decide rgpidly and accuratey
whether the word gppearing on the screen of comput-
er had occurred in the discourse they were currently
listening to by pressng the desgnated key. Computer

automatically recorded their regponse latency as de-
pendent variable.
3.2 Resultsand discussions

Data from 4 subjects whose question-answer er-
ror rates were equa to or above 25 % were deeted.
Asaresult , only datafrom 64 subjects were included
in analyds, with each ISl condition having 16 sub-
jects. Regonse latencies that were wrongly recog-
nized and that were greater than 2 standard deviations
away from an individual subject’ s mean were omit-
ted, occupying 2. 80 % and 1. 90 % of dl data regpec-
tively.

In every ISl condition, T test was conducted re-
sectively with ” correspondence between accentuation
and information structure” asindependent factors and
reponse latency as dependent factor. As Figure 2 il-
lustrated, when ISl was 1000ms, 1500ms or
2000ms, the efect of ” correpondence between ac-
centuation and information structure” was sgnificant
(t1(1,15) =4.02, p<0.001, t(1,19) =2.82, p
<0.011; t;(1,15) =2.73, p<0.016, t,(1,19) =
2.92, p<0.009; t;(1,15) =2.10, p<0.053, t;
(1,19) =2.76, p<0.013) , indicating that regponse
time for test wordsfollowing accented new words was
faster than those following unaccented new words.
But when ISI was 500ms, there were no dgnificant
difference between gppropriate and neutral accentuar
tion.

ACCEN']
| B coemiexd
‘ [ uneecentad
| ‘
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Figure 2 Subjects average reaction times to tes words

The results indicated that , compared to neutra
condition, appropriate accentuation did enhance the
activation of new information in the representation of
disourse, hence the most important information
gaining aprivileged statusin listeners working mem-
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ory. About 1000 mséfter the off set of accented words
this effect had already taken place and lasted for a rel-
atively long time.

4 Experiment Three

In experiment two , we only examined and found
that appropriate accentuation facilitated the activation
of information it marked (namely new information)
during discourse comprehendon. What remains un-
known is whether ingppropriate accentuation a fa
cilitates the activation of information it marks (name-
ly old information) , and whether inappropriate accen-
tuation at the same time suppresses the activation of
new information.

Therefore, the purpose of experiment three was
to explore the following: compared to neutra accen-
tuation , how and when inappropriate accentuation &f-
fects the activation of old and new information respec-
tively.

4.1 Method

4.1.1 Subjects 51 subjectsfrom nearby univers-
ties participated in the experiment for a minimal sum.
They were recruited with the same standard as exper-
iment one and two.

4.1.2 Materials In this experiment , there were
24 experimenta disoourses which have smilar struc-
ture as those of experiment one and experiment two.
Every disoourse had two verdons: ingppropriate and
neutral accentuation. For al experimentd discourse,
in the target sentence, new word was in the front of
old word. Every experimental disoourse had two
kinds of test words: new words and old words.
Therefore, there were four experimental conditions
that were resulted from crosing the two variables: ”
correspondence between accentuation and information
structure” (inappropriate vs. neutral) and ” test
word’ (old vs. new). Based on those four condi-
tions, experimenta discourses were grouped into four
lists according to Latin Square. In every ligt, there
were a0 24 filler discourses.

In order to explore the pattern of activation
over time, we a9 varied the tempord relationship of
old word in target sentence and the test word , includ-
ing three kindsof 1SI: 500 ms; 1000 ms; 1500 ms.

For filler discourses, the test words had never
occurred in any of these discourses in order to equa
the number of yes and no responses across experi men-
tal and filler disoourses.

4.1.3 Design In this experiment, there were
three independent factors: corregpondence between

accentuation and information structure (inappropriate
accentuation; neutral accentuation) ; test word (new ;
old) and ISl (500 ms; 1000 ms; 1500 ms). Thefor-
mer two factors were within-subject factors and the
latter was a between-subject factor.

4.1.4 Procedure 51 subjects were randomly and
averagely assgned to one of the three ISI conditions.
The procedure of this experiment was dmilar to that
of experiment two. Computer automaticaly recorded
subjects regponse latency as dependent variable.

4.2 Resultsand discussions

Data from 3 subjects whose question-answer er-
ror rates were equa to or above 25 % were deeted.
Asaresult , only datafrom 48 subjects were included
in analyss, with each ISl condition having 16 sub-
jects. The data with regponse time which was wrong-
ly recognized and which was greater than 2 standard
deviations away from an individua subject’ s mean
were omitted, occupying 1. 60 % and 0. 87 % of al
data regectively.

In every ISI condition , analysesof variance were
performed with " corregpondence between accentua
tion and information structure” and ”test word” asin-
dependent factor. As Figure3 illustrated, in al 1SI
conditions, there was a dgnificant interaction be
tween these two factors, F1(1,15) =13.43, p<O0.
002, F2(1,23) =17.62, p<0.000; F1(1,15) =
24.70, p<0.000, F2(1,23) =10.32, p<0.004;
F1(1,15) =7.74, p<0.014, F2(1,23) =14.07,
p < 0. 001 regectivdy, but al of the main efects
were not dgnificant. Further smple analyss found
that : when 1SI was 500ms, 1000ms and 1500ms, re-
action to old test word following inappropriate accen-
tuation was ggnificantly faster than that following
neutral accentuation, F1(1,15) =9.15, p <0.009,
F2(1,23) =12.86, p<0.002; F1(1,15) =21.70,
p<0.000, F2(1,23) =6.80, p<0.016; F1(1,
15) =19.51, p<0.000, F2(1,23) =11.20, p<
0. 003 regpectively ; when ISl was 500msor 1000ms,
reaction to new test word following inappropriate ac-
centuation was dgnificantly dower than that follow-
ing neutral accentuation, F1(1,15) =10.20, p<0.
006, F2(1,23) =4.47, p<0.045; F1(1,15) =
13.13, p<0.003, F2(1,23) =4.75, p <0.040
regectively ; but when ISl was 1500ms, reaction to
new test word between ingppropriate and neutra ac-
centuation was not dgnificantly different.

The results indicated that , compared to neutra
condition, inappropriate accentuation enhanced the
activation of old information in the representation of
disourse; however ingppropriate accentuation sup-
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Figure 3 Subjects average reaction times to test words

pressed the activation of new information, hence star
tusof the most important information being weakened
inlisteners working memory. About 500ms &ter the
off st of accented old words, those effects had dready
begun, but inappropriate accentuation’ s facilitating
effect to old words lasted longer than it’ s inhibiting
effect to new words.

5 Generd discussons

Three experimentsin this study were carried out
to investigate how corregpondence between accent uar
tion and information structure influences goken dis
course comprehendon. The first and the latter two
experiments explored this question form the agect of
orrline procesing time and the immediate result of
procesing, usng moving-window technique and
word recognition task regectively.

5.1 The effect of accentuation on on-line process

ing time during discour s2 comprehension

The results of experiment one showed that:
compared to neutra accentuation, ingppropriate ac
centuation dowed discourse processng and appropri-
ate accentuation accelerated discourse processng.
Previous studies have aready found that compared to
inappropriate accentuation, appropriate accentuation
seeds up discourse processing!’’ 7 8. By establishing
neutra accentuation as control condition, this experi-
ment further proved that the process ng advantage of
appropriate accentuation over ingppropriate accentua
tion came both from the facilitating effect of gppropri-
ate accentuation and from the inhibiting effect of in-
appropriate accentuation.

5.2 The éfect of accentuation on information’ s
activation in discour s representation

Not only did accentuation influence the geed or
difficulty of onrline discourse processing, but it <
afected the result of procesing, namely the activer
tion of information in discourse representation. The
resultsof experiment two showed that appropriate ac-
centuation enhanced the activation of new informa
tion. This effect occurred about 1000 ms &ter the
off st of accented new words and lasted for a relative-
ly long time. Experiment three found that athough
i nappropriate accentuation enhanced the activation of
information it marked, namely old formation , it sup-
pressed the activation of new information. About 500
ms ater the off st of accented old words those effects
had already occurred. Therefore, with reect to new
information which was important to discourse conr
prehenson , appropriate accentuation had afacilitating
effect and ingppropriate accentuation had a inhibiting
effect.

The results of experiment two and three d
showed that the facilitating effect of ingppropriate ac-
centuation occurred earlier than the facilitating efect
of appropriate accentuation. This result might have
much to do with the role infformation structure plays
in language processing. According to Hornby (1974)
and Carpenter & Just (1977) %! information
structure isone of the main factors controlling listen-
er’ s attention in language comprehendon; they ini-
tidly direct their attention to new information of a
sentence. Subsequently , condderable experimental
studies a0 indicated that new information isvery im-
portant in language comprehenson, 0 subjects alo-
cate more attention to the processng of words con-
veying new information in <entence or dis

course!™ ! Therefore, even in the absence of ap-

propriate accentuation, new information its sdf can

attract listener’ s attention , thusleaving less room for
appropriate accentuation to take itsfacilitating effect.

However , listeners usudly alocate less attention to

old information during language comprehenson,

inappropriate accentuation could have an obvious far
cilitating effect on the procesing of old information.

Therefore, the facilitating effect of ingppropriate ac-

centuation to old information could occur relatively

earlier than the facilitating effect of appropriate ac-
centuation to new information.

5.3 Thecontribution of this study to under standing
accentuation’ s effect on spoken discour se com-
prehension

Together , the current study provided a compre-
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hensve picture of the effect accentuation had on o-
ken discourse comprehenson. Meanwhile it made im-
portant new contribution to our understanding of the
role proody playsin language comprehenson.

Firg, it has dready been egtablished that
prody , egpecialy accentuation, influences language
procesing. We established that those results could be
generalized to our materids (relatively large-scale dis
courses rather than question-answer pairs or gooken
instructions) and tasks (just listening for comprehen-
don rather than making judgments) .

Second , previous studies only found appropriate
accentuation’ s processng advantage over ingppropri-
ate accentuation. The current study deepened thisin-
dght by providing evidence that this processng ad
vantage came both from the inhibiting effect of ingp-
propriate accentuation and thefacilitating effect of go-
propriate accentuation.

Third, the results of this study showed that the
efect of accentuation on poken discourse comprehen-
gon not only exhibited in online processng time but
a2 in the immediate result of processng, namely the
activation of information in discourse representation.

In summary , compared to neutral accentuation,
appropriate accentuation has a facilitating efect and
ingppropriate accentuation has an inhibiting effect on
goken disoourse process ng.
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