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Abstract

Various factors influencing the drawing of interences during discourse
comprehension have been identified. However, it is not known whether these
factors influence how explicitly speakers convey certain information. Do speakers
structure their productions with their listener’'s inferential capabilities 1in
mind? In particular, do they vary the explicitness of a message in accordance
with a listener's likelihood of inferring the intended information?
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This question wa~- examined in terms of 1instrument inferences. It was
hypothesized that if a highly likely instrument is used in an activity, speskers
will not mention the instrument. However, {f a less probable instrument is used,
they will specitfy the ohject in order to counter the drawving of an incorrect
instrumeht inference. Furthermore, {t was hypothesized that explicitness would be
influenced by the relative importance of the instrument later on in the discourse.
These predictions were examined using hearing and hearing-impaired speakers.

Thirty-six college students were asked to read a series of 20 paragraphs.
After each one, they were to re~tell the story in their own words to the examiper.
The hearing-impaired students were instructed to use either speech or simultaneous
communication, whichever was their most comfortable means of communication. After
all the stories were finished, the subjects wvere given an instrument recall test.

A coding of "I" indicated that the speaker explicitly mentioned the instru-
nent along with the action. On the main dependent variable, the number of "1's,"
the performances of the hearing and hearing-impaired students were quite similar.
For both groups the main effect of frequency was highly significant, The effect
of importance approached, but did not reach, significance.

There was a significantly greater tendency to explicitly mention the less
likely or infrequent instrument than the frequent one. muihusn%ﬁﬁjs groups of
speakers conformed to the Gricean Maxim of "quantity™ hv onlv being explicit when
to do otherwise would have been misleading.

The success of the speakers in drawing inferences was ‘measured by the recall
task. There were some differences here between the hearing and hearing-impa‘red
speakers, The hearing speakers made very few errors {n recall. However, the’
hearing-impaired speakers erred on 10-15% of the {items and almost all of these
recall errors involved infrequent instruments.

The study thus revealed that both hearing and hearing-impaired aspeakers
structure their messages {in accordance with cthe 1inferential needs of their
listeners. It also suggested that both groups automatically infer the most likely
instrument during {nput, but that the hearing-impaired speakers mav be less
sensitive to the resulting discrepancies.
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Effective Communication

Introduction

Numerous studies of discourse comprehension have substantiated the importance

of inferential processing. Listeners draw a variefy of inferences when they

comprehend utterances, ranging from the inferring of the speaker's communicative
intent (Clark, 1978) to the inferring of the referent for an anaphor (McKuom &
Ratcliff, 1980): Though the process of drawing inferences is not fully ynder-
stood, it appears that some inferences are harder to draw than others and that
inferences difficult to make impede comprehension (Kintsch & Vipond, 1979). While
some of the conditions requiring inferences have been identified, such as when an
inference is necessary for text cohesion (Singer, 1980), the question of how in-
ferences are constrained by cognitive and pragl}latic conditions remains unanswered.

During a conversation constraining a listener’s inferences to those intended
by the speaker might be desirable. How could this be ac‘conplished? One way is
for the speaker to get the listener to recognize vhich inferences he/she intends
the listener to draw. In his theory of speech acts, Searle (1971) claims that a
speaker succeeds in performing a certain communicative act 1f the listener recog-
nizes the speaker's intent to perform ihis act. This recognition 1s achieved by
the speaker abiding by certain rules or conventions for expressing that intention.
For exanpie, the utterance "it's cold in here” serves as a request to close the
window 1f the li4tener recognizes the speaker's intent to make such & request..
Clark (1978), expounding upon Searle's speech act theory, has devéloped a problem-
solving model of how a 1istener infers the intended interpretation of an utter-

ol
ance. He claims that tacit agreements between a speaker and listener about how

language is used conan:a:lna the drawing of inferences. Speakert and listeners
have agreements about particular conditions that must be met, for example

conditions regarding form, content, or appropriateness. For an inference to be
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draun the conditions specified in the agreement must be met. He discusses
specific agreements for inferences related tc¢ indirect requests, definite
references, and shorthand expressions.

In addition to agreements about language use which relate to linguistic and

. socio—~cultural conventions, other rules might be motivated by cognitive processing

considerations. " One such agreement wmight be that speakers will produce messages
that are closely adapted to the. way listeners comprehend inforwation. Infom;:ion
may be presented so that excessive demands are not placed on the listemer. For
example, speakers should not require listeners to draw difficult inferences.

Rules tied to the drawing of inferences \shouid influence how explicitly
speakers convey certain information. What might such an agreement look like? Qne

agreement might specify that speakers should be informative, and not present

- information that the listener already knows or that the listener can easily infer.

In addition, they should not explicitly state information they consider irrelevant
or unimportant (Grice, 1975). The presemt study axa;lined whether such a tacit
agreement about explicitness is operating during comsunication.

In addition to examining this behavior in general, this study compared the
performance of hearing and hearing-impaired speakers on the task, While the
couunicaiion difficulties of the latter group have been studied extemsively with

regard to chammel limitations and linguistic deficiencies, the contribution of

"‘other factors has received minimal attention. In particular, little is known

about the cognitive bases for communication difficulties. If some type of tacit
agreement exists that speqkers will adapt the explicitness of their messages to
the inferential needs of their listener, violations of this agreement may impair
communication. Listeners may have difficulty comprehending a message when the-ir

expectations ahout the presentation of information are not met., Do deaf speakers
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-adapt‘ their messages to the cognitive procelssins of their lietener so as to
regulate their iistener's {nferential processing appropriately?

Deaf individuals often limit their 1nterpre€ationa of English sentences to
the directly stated information. .They cqnse;uently etperience_ difficulty on
reading comprehension tasks when they need to draw inferences from the explicit
text. If deaf individuals are not routinely engaged in inferential processing,
they may not be sensitive to a listener's potential drawing of inferences.
Consequently, they wmight n?t vary the explicitness of their message to accord with
their listener's inferential needs.

Inithis study, the tacit agreement about egpl&ctiheﬁs vas examined in terms
of instrumental 1nferenc§s. How listeners cnlpruha;d instrumental infer®knces has
been studied extensively. I1f listeners hear about an action, they can infer what
tool or object was used to accomplish it, For‘exa-ple. a speaker does not need to
say "The glfl ate the pudding vith a spoon.” The listener, usiﬁg world knowledge,
can infer that she used a spoon to do the eating. .

The relative likelihood of different objects heing used to accomplish partic-
ular aétions has been assessed using sentuncé completion tasks (Corbett & Dosher,
1978), . It has been found that an action can bave a strongly associated instrument
and that if the instrument is left implicit, the listener will infer that the most
likely object was used (McKoon & Ratcliff, 1981). Fof example, if listeners hear
that someone pounded a nail they assume it was with a hammer.

If probable instruments are indeed easily inferable, it would be interesting
to note whether speakers treat these instruments accordingly when describing ac-
tivities. According to the suggested agreement regarding explicitness, a speaker
should not mention an instrument if it is easily inferable or if it is unimpor-

tant. This specific a;reiuent vas examined in the current study. Speakers told
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stottes'involvlng actions that could be accomplished uiéh more than one instru-
ment. In one rersiom the instrument uséd was the one typically associated with
the action; in the other version the instrument was plausible, but less typical,
.In‘addition the significance-of the instrument was varied so that which instrument
' was used was important in one version, but not in the other.

/

ceo ?ﬁ ‘The first hypothesis Scing.tested was that atypical instruments would be
p%gtioned wmore often than typical. A speﬁker would not explicitly mention typical
instruments with their associatediuctivities since they could be easily inferred
and probsbly would be inferred by a listener. Considering this bias toward the
" most likely instrument, a speaker would explicitly mention the instrument used if
it was other than the most probable. For example, if a knife was used in a stab-
\hing; a‘;ﬁelkcr would state: ' "The robber atabbed the man." However, if an ice
pick was used the speaker would say: "The robber stabbed the man with an ice
piéi;"' Thélseéﬁﬁd h&potheiii wvas that‘whnther or not Qn 1ﬁstrun§nt vas néﬁtioned
explicitly would vary with the importance of the instrument in the subsequent
discourse. It would be more crucial for the listener to know which 1nstrun§nt vas
used wvhen the instrument was important to the progress of the story than when it

. was irrelevant. The speaker would hence explicitly mention important instruments

more frequently than unimportant ones.

Method

Sunjects
Forty students, twenty hearing and twenty hearing-impaired. participated in

this study. The hearing students were enrolled in an introductory psychology
course at the University of Rochester and volunteered for the study in partial
fulfillment of a course requirement. The only constraint on their participation

was that they be native speakers of English, The hearing-impaired students who
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attended the National Technical Imetitute for the Deaf at the Rochester Institute

of Technology were each paid four dollars for their participation. The hearing-
'inpaired students volunteering for the study were required to have at least an

eiqhth\ 'gtade reading level, as measured by .the California Reading Test_.‘ The

average reading level for the group was the ninth grade. The pure tone averages
' of the students ranged from 58 dB to 113 dB, with a group mean PTA of 87 dB. All

v : the students had semi-intelligible to intelligible speech.

M. -terials !

Twenty actions that normally involve instruments were selected., For each
action, two instruments were identified: the one most frequently associated with
fhe action and another plausible but less likely candidate. For example, for the
action “pounding a nail,”" "hammer"” ana "mallet" were selected respectively. The
instrument frequencies were verified by a sentence completion task. Twenty-three
undergraduate; were asked to write down the first instrument caat came to mind
uhen‘they read a sentence. The most frequently mentioned instrunent was con-
sidered the most prodbable. The wmost probable instruments were chosen 74.82 of the
time and the less probable one§ 12.2% of the time.

Twenty short stories depicting characters performing the different actions
were composed. FEach story had four versions. These versions were derived by
crossing the two experimental factors, whether the instrument was frequently or
infrequently associasted with the action, and whether the instrument was important
in the story, i.e., whether it was mentioned later on or not. An example of a
story with its four versions is shown in Tabie 1. The stories were composed so
that in either the first or second sentence the ‘target action was wmeuntioned
without explicit reference to the instrument used. The instrument was explicitly

mentioned in the following sentence.. The importance of the instrument was

revealed in the final sentence of the paragraph. Four lists of stories were

-U( 7
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Table 1

An Example of the Paragraphs Used in the Experiment

i A, Ffequent-tnpottant instrument: knife

The raobber hid behind the door and when the man entered the kitchen he
stabbed him in the back. He wiped the blood off the knife and rummaged
through the drawers. Later police inveatigators found his fingerprints all
over the knife and had no trouble catching him.

“

B. Frequent-unimportant instrument: knife

The robber hid behind the door and when the man entered the kitchen he
stabbed him in the back. He wiped the blood off the knife and rummaged
through the drawers. Later police investigators found his fingerprints all
over the drawers and had no trouble catching him,

C. Infrequent-inportant instrument: ice pick"

The robber hid behind the door and when the man entered the kitchen he
stabbed him in the back. He wiped the blood off the ice pick and rummaged
through the drawers. Later police investigators found his fingerprimts all
over the ice pick and had no trouble catching him.

D. Infrequent-unimportant instrument: ice pick

The robber hid behind the door and when the man entered the kitchen he
stabbed him in the back. He wiped the blood off the ice pick and rummaged
through the drawers. Later police 1investigators found his fingerprints all
over the drawers and had no trouble catching him,

assembled so. that each list contained all twenty stories, and there wvere five
stories in each condition. Across the four lists each stoty'é version wvas
represented once. Thus, for exaaplé. list one had siory 11 in version 1, while
list two had the same story in version 2, and so on. Each subject received a
single list of 20 randomized stories. An equal number of subjects, five hearing

and five hearing-impaired, received each list.

Procedure
Subjects were tested individually in a single 20-30 minute session. Before

beginning the test items, they received one practice story to assure their under-

"ERIC 8
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_ standing of the task. The subjects were then presented a stack of twenty 3Ix5
index cards, with one Qtoty typed on each card. They were instructed to read a
story carefully and to then retell it to the examiner as clearly and completely as
possible., Students were told that they could read the story as many times as
necessary to und?ratand it but that they were not to memorize the sentences. They
were to cénvey the ideas in their own words so that their listemer fully under-
stood what happened: Students were encouraged to keep the card in their hand wvhen
telling the Qtory'and to refer to it 1if they needed to verify iufornnt;on. The
stories of the hearing subjécta were recorded on audiotape. The hearing-impaired
subjects were videotaped as several of them used simultaneous céanunigation. They
vere encouraged to use either signs plus speech or speech alone, whichever was
their more comfortable means of communicating. At the end of the twenty stories,

the students performed an instrument recall task. The examiner cued them with the

character and the action, and they were to respond with the instrument.
Results

Each story was transcribed and then analyzed using a four category coding
scheme to characterize the explicitness of an instrument's mention. Each story
received one rFting. A story received a rating of "1" if the target instrument
was named explicitly when the action was mentioned. For example, the following
all received ratings of "1": "Elizabeth ate rice with chopsticks,” "Ilizabeth
used chopsticks to eat rice,” and "Elizabeth ate rice. She used chopsticks." A
passage was coded ag a “2" 1f the instrument was mentioned in conjunction with
some activity occurring subsequent to the focal action. For example, the
following was rated a "2": "The Girl Scout 1it the fire. Then she put away her
lighter.” In a "1" passage the listener 1s told explicitly which instrument was

used; in a "2" passage the listener must infer that the instrument mentioned

ERIC -9
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subsequently was the one 1nvnl§ed in the target action, If ;he speaker did not
name the instrument until the end of the passage it was coded as a"3"; a "4"
indicated a failu;e to mention the instrument at all. All of the stories were
rated by one coder. One;half‘of the stories were coded by a second scorer to test
for reliability. The inter-judge ngreeient was 92%.

Two analyses were performed. The first was on the number of "1's" and the
secénd was on the percentage of "non-1's" that were "2's,"” 1i.e., the number of
"2's" divided by the total number of}“Z's." "3's" and "4's." For each of these
measures an analysis of variance vité hearing status as a between-subject faetor
and frequency and importance as vithiL-subject factors was performed on the means
for each condition for each aubjeét (Fl statistic) and the wmeans for ‘each
condition for each story (F2 statistic).

The first analysis, on the number ?f "1's,” yielded significant main effects
for frequency, 'rlu.az)-zl.se; P €.01; F,(1,16)=7.77, p ¢-01, and importance,
Fl(1.32)-11.52. p<.01; Fz(l.l6)-10.27. p<.0l. The effect of hearing status
was not significant and there were no significant interactions. The total number h
of "1's" for each group for each condition 1is shown in Table 2.

Table 2
Total Number of "1's"

(Explicitfuantion of instrument with the action)
As a Function of Conditions

Hearing Rearing-Impaired

Frequent Infrequent Frequent Infrequent
Important 26 &7 32 &2
Not lmportant 22 34 18 3%

Note: 100 is the highest possible total for each cell

10)
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The probability of an inatrument being associated with an action was a sig- |
nificant factor inm its specification. Speakers explicitly stated the instrument
in an action 39X of the time vhen the instrument was less frequently associated
with that action versus 24X of the time vhen the instrument was that most fre-
quently associated with the action. Tbe mentioning of an instrument was also
influenced by the instrument's 1!1“90rtance in the story. I;potta;ab instruments
wvere specified wore often (37%) than unimportant :I.nsérmnts (27%).

The lack of 2 main effect of )}‘hearins-atatua shows that the two groups were
equally likely to explicitly state instruments. The lack of any interaction
between hearing atatus and the other two variables indicates that hearing-impaired
subjects are influenced by linetrmnt frequency and inportanée in the same way

H

that hearing subjects are. Both hearing and hearing-impaired Speakers explicitly
mentioned instruments when they were atypical or imsportant.

. The second analysis, the p;rceﬁtage of "non-1's" that were "2's," revealed
that the effect of frequency and importance d-:ld not influence whether the instru-
ment was mentioned subsequent to the focal action in the story. This was true for
both hearing and hearing-impaired speakers. Thus, the experimental manipulation
only affected“ the immediate mention of the instrumeat, not the subsequent mention,

Instrument recall measures were gathered on B80% of )the hearing-impaired
students, and on 303 of the hearing students. The percentage correct recall
scores suggest some group differences in performance. The hearing subjects nearly
always (99.3%) correctly recalled the instrument. However, the hearing-impaired
subjects failed to recall them 158 of the time, Intexestingly, 85 of these
errors were on infrequent instruments. It is possible they forgot what happened

\ .

and thus inferred the wmost likely {nstrument at recall. An alternate explanation

is that during reading they immedistely inferred the most likely {nstrument and

11




K
- . .

Effective Comnicatfon

S —— -

did not revise that inference when it was contraindic;;ted by subsequent infor-
wation. This latter expla.néuon is supported by two observatioms: (1) only /two.
(.03%) of the instruments miesed at recall were mentioned expnc.'_atly as "1's"
during the co-'i‘unicatlcm task, and (2) 742 of the errors occurred on the version
when the instrument was unimportant later on in the puasag:. In this vers‘ion.
iaformation "éontradictms a wrong inference is less salient than in the important |

version, !

Discussion

This experiment svpported the existence of ‘a tecit agreement concerning
explicitness and illuminated two conditious operating on explicitness: informa~
tiveness and importance. To be ‘state explicitly, am instrmﬁ:'s mention wmust
meet one or both of these conditicns. |

The first hypothesis of ‘the study, tha.t speakers would explicitly menti;m
acypical instruments more often than typical ones, was suppotfed. It appears that
conventional knowledge about the world, such as an instrument's use, is treated as
shared or given information in a conversation snd hence doﬁ_\ not need to be
specified directly. To do so would violate the idfomtiveness condition on
explicitness. Speakers expect their listeners to infer that the most typical
{nstrument was used unleas they are told otherwise. They can reserve explicit
mention éf the instrument for 1n;tances vhen they must signal a departure from
this normal expectation. v

We speculated that the explicit mention of atypical instruments would be
motivated by a deaire to prevent the listemer from 1nfer‘r1n5 the wrong instrument,
{.e., the most probable one. The finding that frequency affected the immeliate

and not the subsequent mentioning of an instrument supports this reasoning and

suggests that speakers expect their listeners not only to iAfer the most likely
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instrument but to do so when encoding the action. Any covntering of a wrong
inference therelore needs to be accomplished immediately.

The second hypothesis, that speakers will explicitly mention important in-
struments more often th:; unimportant ones, was also supported. However, we
expecteé to find an interaction between instrument frequency and importance. We
had predicted that specifying an atypical instrument ir order to prevent an in-
correct inference would be particularly crucial if the instrument was important
later on in the story. The fact that both probable and less probable instruments
were nentioned explicitly when they were important »uggests that explicitness
serves more t.an a clarifying function. It also serves to establish focus. The
explicit mention of an expected instrument is not just redundap;. it instructs the
listener to keep the referent activated in anticipation q£~£or:hcomins infor-
mation, "

So the results of this study suggest that the explicit mentioning of an
instrument serves & special purpose. It eifher informs the listener that the
{nstrument is atypical and not the one expected through default knowledge or it
signals tc the listener that the ingtrument is to have some significance later on
in the discourse and should be noted. In either case it appears that speakers
attempt to guide their listener’'s comprehension. They attempt to make their
messages more comprehensible by (1) making sure that their limtencr is not misled
and (2) setting up expectations about what is to come.

The fact that the performance of the hearing and hearing-impaired students
was comparable merits attention. Being hen;lring-iupaised does not necessarily
imply deficiencies in the type of communication expiored by this task. The
findings indicated that hearing-impaired students as well as hearing students were

cooperative communicators. In particular, they abided by the hypothesized explic-

itness agreement. In modifying what they told their listener they considered what

o 13
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their listener already knew via world knowledge. The hearing-impaired subjects
were thus demonatratiﬁg competencies iﬁ éwo aféas frequently considered to be
deficient in deaf conﬁunicators: (1) they adjusted to their listener's needs and
(2) they accessed world knowledge to constrain their productions.

Thé hearing and hearing-impaired speakers followed a similar rule for the
explicit mention off {instruments. However, this finding must be interpreted
cautiously. Since only one tacit agreement concerning the explicit meantion of
one type of inference}\wgs investigated, béoader claims about hearing-impaired
speakers adapting “to :he cognitive needs and expectations of their 1listeners
cannot be made.

In this experiment, instrumental inferences weré specifically selected
because they are easy to draw. A speaker's responsiveness to this ease could thus
be evalvated. However, the ease with which instrumental inferences are drawn may
have been a f4actor in the performance of the hearing-impaired subjects. Instru-
mental inferences are based upon conventional knowledge that is well within the
experience of the deaf participants; they are drawn in order to embellish content;
and the objects which are inferred are concrete referents that are highly salient.

It was hypothesized that implicit knowledge about inferential processing
constrains production. A speaker's own ability and experience at drawing
{nferences may provide this knowledge so thét adapting to a listener's inferential
demands may vary. with the difficulty of the inference being drawn.  Perhaps deaf

spéakers‘would be less competent with more complex inferences such as macrotextual

inferences that combine propositions or contextual inferences that establish an

;rganizational framework for interpreting sentences.
Another characteristic of the task that may have influenced the performance
of the hearing-impaired speabirs was that the linguistic demands of the explicit-

ness agreement were minimal. When the conditions called for explicitness, the

14
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speaker only néeded to mention the instrument. Adapting to the inferential needs
of the listener was within the speaker's linguistic competence. Deaf speakers may
have difficulties satisfying other agreements that require more- sophisticated
linguistic strategies, such as the structuring of propositions in terms of impor-
tance.

The comparable performance of the hearing and hearing-impaired speakers in
this study and the suggestion that differeaces might be found if either the
cognitive (i.e., inferential) or linguistic demands of the task were increased
provide some direction for future research. It seems that exploring the rules
governing the structure of discourse and identifying violations of these rules as
sources of communication difficulties merits further investigation.

Another direction for future research w@uld be to look at the performance of
hearing-impaired students with reading levels below eighth grade. Would they
perform differently on this task? If so, why? The relationship between reading
skill and perfornanée on this task needs investigating. It 1s possible that
reading at the eighth grade level instilled some type of minimum proficiency in
the students. If so, the nature of this proficiency needs exploring. Students
with higher reading levels are generally considered more competent users of the
English language. They may also be more likely to obtain knowledge about the
world and discourse structure from what they read. In addition, performing at
that level probably indicates some competence at drawing inferences. Skill in any
of these areas may have influenced performance on the task. |

It would also be interesting to note whether the same rules for explicitaess
apply to signed communication or whether they are English language specific. A
finding that the rules cross languages and modalities of communication would
provide strong evideace that the explicitness agreement is motivated by cégnitive

processing considerations,
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Susmary

This study thus revealed cﬁ@t both hearing and hearing~impaired speakers
structure their messages in accordance with the inferential needs of their
listeners. They expect their listeners to infer that the most likely instrument
vas used for an action. In addition they expect this inference to be drawn
~ immediately after the action 1is mentioned. They therefore counter this inference
vhen it is incorrect by explicitly mentioning the correct instrument. Both groups
of speakers alsn use the explicit mentioning of an instrument to signal its
fmportance in the text. It thus appears that message production imvolves implicit
knowledge about the way information fs comprehended and about the discourse

features that facilitate comprehension.
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