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Offering a Hand to Pragmatic Understanding: The Role of Speech and
Gesture in Comprehension and Memory

Spencer D. Kelly and Dale J. Barr

The University of Chicago

and

R. Breckinridge Church and Katheryn Lynch

Northeastern Illinois University

Most theories of pragmatics take as the basic unit of communication the verbal content of spoken
or written utterances. However, many of these theories have overlooked the fact that important
information about an utterance’s meaning can be conveyed nonverbally. In the present study, we
investigate the pragmatic role that hand gestures play in language comprehension and memory. In
Experiments 1 and 2, we found that people were more likely to interpret an utterance as an indirect
request when speech was accompanied by a relevant pointing gesture than when speech or gesture
was presented alone. Following up on this, Experiment 3 supported the idea that speech and gesture
mutually disambiguate the meanings of one another. Finally, Experiment 4 generalized the findings
to different types of speech acts (recollection of events) with a different type of gesture (iconic
gestures). The results from these experiments suggest that broader units of analysis beyond the verbal
message may be needed in studying pragmatic understanding.© 1999 Academic Press
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It is a common observation that what peo
say is often quite different from what th
mean.For instance, when someone says, “

etting hot in here,” the speaker is usually do
ore than just merely commenting on the te
erature. The speaker might be, for exam
equesting that someone open a window,
roaching a roommate who forgot to turn do

he thermostat, or proposing to change the t
f conversation. The fact that the same ut
nce can do many different things poses
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important question for language compreh
sion: What information can we use to know h
an utterance is intended?

A long tradition of research in pragmatics h
sought to determine what kinds of context
information can disambiguate pragmatic me
ing. This tradition is characterized by the
sumption that we can infer what people m
based on knowledge concerning kinds of spe
acts (Austin, 1962; Searle, 1975), conventi
governing the flow of discourse (Grice, 197
and common ground or “mutual knowledg
(Clark & Marshall, 1981). This set of assum
tions has been extremely influential on rese
concerning language comprehension. N
however, that it presupposes that informa
about a speaker’s intention lies somewhere
side of what is communicated—which, in tu
is traditionally presumed to be equivalent to
spokenportion of the message. In fact, the v
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labels that are almost universally attached to
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578 KELLY ET AL.
participants in the communication process a
to this point: The terms “speaker” and “listen
suggest that the fundamental piece of infor
tion in communication isverbal.

However, in face-to-face interaction we
more than just speak: We glance. We point.
smile. The voice is but one component o
larger system of bodily expression. Through
facial expressions we can express pleasur
distaste; by pointing or looking at objects in
environment, we can direct another’s atten
to them. All of these nonverbal (gestural)
haviors add important information to a comm
nicator’s speech.1 Information about a comm
nicator’s intention may be conveyed by th
behaviors and this, in turn, could make
meaning of the utterance more clear (Arg
1973; Baldwin, 1993; Bruner, 1984; McNe
1992; Tomasello, 1992). Because these non
bal behaviors are good visual cues to a com
nicator’s intention, it seems likely that th
would be useful to addressees when they in
pret pragmatically ambiguous utterances.

One type of nonverbal behavior that has
ceived much attention recently is hand gest
Focusing primarily on language producti
David McNeill and colleagues (1985, 198
1992) note that many different types of ha
gestures are ubiquitous in face-to-face com
nication and occur simultaneously with spee
Communicators produce gestural movemen
their hands, heads, and arms in a manner w
is closely time-locked to the syntactic and
mantic properties of what they are saying. F
thermore, McNeill notes, gesture and spe
differ in their intrinsic representational char
teristics and often serve different functions.
example, speech represents information
highly structured, symbolic manner, wher
gestures represent information imagistically
holistically. Moreover, the primary function
speech is to describe things (objects, acti
events), whereas the function of gestures i
visually depict or highlight things.

1 Because of the inherent verbal bias carried by the w
speaker” and “listener,” the more apt words “commun
or” and “addressee” will be used in the remainder of
taper.
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Recent theoretical work by Clark (199
lends support to McNeill’s observations. Cla
using a semiotic typology proposed by the p
losopher C. S. Peirce, proposes that langu
users have at their disposal severalmethods o
signaling—describing-as, demonstrating,and
ndicating.These methods are all part of a s
le semiotic system. Language researchers

raditionally focused on thedescribing-ascom-
onent of this system, which consists of
tract, conventionalized symbols emitted p
ominantly through the verbal chann
owever, it must not be overlooked that co
unicators also demonstrate actions to add
es (e.g., “This is how you load the staple
hile physically demonstrating the action) a

ndicate objects in the speech environment
ng their eyes, hands, and/or demonstra
erms like “this” or “that” (as in, “That’s th
an I’ve been looking for,” while pointing

he man across the room). These latter m
ds—demonstrating and indicating—invo
onverbal behaviors to a large degree. U
nces are typically a composite of these dif
nt semiotic types: “Demonstrating, indicati
nd describing-as rarely occur in pure form. J
s most of Peirce’s signs are ’mixed signs
ixtures of icons, indices, and symbols—m

ignals are composite signals” (Clark, 1996
61).
Thus, there are sound theoretical reason

elieve that nonverbal behaviors such as h
estures play a significant role in commun

ion. Indeed, recent studies have provided
ence that people are sensitive to informa

hat is conveyed through gestures in mult
ontexts (problem solving: Goldin-Meado
ein, & Chang, 1992; Kelly & Church, 199

998; lexical discrimination: Thompson
assaro, 1994; narrative processing: McN
assell, & McCullough, 1994). Given this,
eems surprising that psycholinguists have
lso considered the role that gestures pla
ragmatic processing. This lack of attention
onverbal behaviors is particularly surprising

ight of the classic observation in pragma
hat “speech underdetermines meaning.” Tr

s

ionally, the move that theorists and researchers
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579OFFERING A HAND TO PRAGMATIC UNDERSTANDING
have made in response to this observation
been to look outside the communicative ac
determine meaning. However, valuable in
mation about an utterance’s meaning may
contained within the communicative act
self—in the nonverbal behaviors that freque
and naturally accompany speech.

The idea that a communicator’s nonver
behavior can, under certain circumstances,
tribute to the meaning of an utterance is unc
troversial. Yet little is known abouthow these
two sources of information are combined
comprehension and in memory. Do gesture
speech contribute to comprehension in an in
pendent, additive manner, or do their mean
interact? Is gesture merely context for spe
or can speech also guide the interpretatio
gesture? Do memory systems maintain sep
traces for information conveyed verbally a
nonverbally, or do people store both in an in
grated trace? If people store gesture and sp
as part of an integrated message, then info
tion conveyed gesturally should have an imp
on verbatim memory.

It is important at the outset to clarify t
scope of the claims that we intend to m
about gesture. Krauss and colleagues (Kra
Morrel-Samuels, & Colasante, 1991) ha
noted that certain kinds of gestures are produ
by communicators to facilitate language p
duction (which we will refer to as “facilitativ
gestures”), rather than to communicate infor
tion to addressees. Thus, some forms of ges
may not be communicative, though this claim
in need of empirical support. For our purpo
here, we focus on two kinds of gestural inf
mation which appear to be clearly intended
communicative, or “m-intended” (Grice, 195
The first kind of gestures are manual point
gestures, or deictic gestures, which serve
establish joint attention with an addressee.
second kind are iconic gestures, which ima
tically depict objects, qualities, or activitie
These two forms of gesture correspond
Clark’s (1996) “indicating” and “demonstra
ing” methods of signaling, respectively. It

important to note, however, that they do no
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allow us to directly test claims about the imp
of facilitative gestures on comprehension.

In the following four experiments, we look
the role that hand gestures play with speec
people’s construal of pragmatic meaning du
communication. Our first three experime
demonstrate that manual pointing gestures
contribute to the understanding of indirect
quests, a pragmatically ambiguous speech
In Experiment 1 we investigate the idea t
pointing gestures contribute to the meaning
an indirect request. Experiment 2 provides
important control showing that only speech
gesture in combination yield the meanings
the indirect requests we used. Experimen
investigates how speech and gesture are
bined. The final experiment, Experiment 4,
tends the generality of our findings by exam
ing other kinds of speech acts and other kind
gestures.

EXPERIMENT 1

This experiment examines the role of man
pointing gestures in understanding indirect
quests. Indirect requests are a kind of pragm
ically ambiguous utterance, because nothin
the “verbal” (i.e., spoken or written) portion
the message differentiates between a req
and a declarative statement. For example, w
someone says, “It’s getting hot in here,”
addressee must appeal to aspects of the
municative context in order to determ
whether the speaker intended this as a reque
do something, such as open a window, or o
as a remark. Previous research suggests th
portance of several factors in understanding
direct requests, specifically conversational
plicature (Clark & Lucy, 1975), anticipating
addressee’s “greatest potential obstacle”
compliance (Francik & Clark, 1985; Gibb
1986), conventionality (Gibbs, 1983), and
relative status of the speaker and addre
(Holtgraves, 1994).

However, the role of an important source
information about a communicator’s inte
tion—the communicator’s gesture—has ye
be investigated. In line with Clark’s observat

tthat communicative acts often employ symbolic
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580 KELLY ET AL.
and indexical methods of signaling, it is like
that when communicators make requests w
involve an action on objects in the environme
they will occasionally indicate the relevance
these objects by pointing at them (e.g., look
at mother/child interactions: Shatz, 1978).
return to our example, when someone says,
getting hot in here,” consider how you wou
understand this statement if the communic
was simultaneously pointing toward a clo
window. The meaning is clear—the commu
cator is requesting that you open the wind
But do people use this information or do th
only pay attention to speech? We attemp
answer this question by examining people’s
derstanding of indirect requests in the prese
or absence of pointing. We predict that peo
will understand indirect requests more often
the presence of deictic gestures.

Methods

Participants.Sixteen college undergradua
(8 males and 8 females) from the University
Chicago participated in the study for payme

Materials.A videotape consisting of 12 sc
arios was used as the experimental stimu
ll of the scenarios were composed of t
rofessional actors acting out scripted inte

ions between two roommates, Adam and B
he scenarios were filmed in typical apartm
ettings (e.g., living room, kitchen, porch, fro
ard). Each scenario ended with a target
ence which could possibly be construed as
ndirect request or a literal statement.

Each request encouraged action on a pa
ular object in the environment, which we re
to as the target object. The materials are
vided as Appendix A. An example of the ver
dialogue from one of the scenarios can be s
in Table 1, in which the character Bill is a
tempting to get Adam to lend him his bicyc

As shown in Table 1, the target sente
could be delivered either with or without a po
to the target object. Importantly, no mention
the target object was made in the speech. T
different information was conveyed in gest
and speech.
In the Speech Only condition, the actorsn
h
,

s

r
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e
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n

s,

made normal eye contact and kept their han
their sides while the target sentence was d
ered. In the Speech1 Gesture condition, th
communicator pointed at the target object w
delivering the target sentence. The address
the latter case avoided highlighting the tar
object by first making eye contact with t
communicator and then focusing on the co
municator’s extended finger.

While filming the vignettes, we attempted
make both conditions as similar as poss
except for the gesture accompanying the ta
sentence. In the Speech1 Gesture condition

e instructed the actors to introduce the beh
ors while speaking and to attempt to perfo
hem in the way that felt most “natural” to the

e ran a control study on 20 additional par
pants showing that the only reliable differen
etween the conditions were the gestures
ompanying the indirect requests.
Procedure. We told participants that th

tudy concerned how well people underst
veryday social interactions. We informed th

hat they would be watching a sequence
ideotaped scenarios about events in the ev
ay lives of two characters, Adam and Bill, a

hat they should pay close attention to the
arios, because we would ask questions a

he characters. We asked one question per

TABLE 1

Scene
Adam and Bill are returning home and meet in the

street in front of their apartment.
Adam is on his bicycle, and Bill is walking.

Dialogue
Adam: Hey, did you get the burgers?
Bill: Oh no, I forgot!
Adam: Well, the guests are going to be here soon.

better go get the burgers.
Target sentence

Bill: But the store is clear across town!

Experimental condition Description

1. Speech Only: Bill makes normal eye cont
with Adam and keeps his
hands at his side.

2. Speech1 Gesture: Bill points at Adam’s bike.
ario. The question asked participants to try to
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581OFFERING A HAND TO PRAGMATIC UNDERSTANDING
predict how the person who had been addre
last in the interaction (just before the scen
ended) would react to what had been com
nicated to him. Recall that all the scenar
ended with indirect requests, so that respo
to this question would likely reflect partic
pants’ understanding of indirect requests.
emphasized that there were no right or wr
answers; participants should simply write do
their best guess of how the addressee w
respond.

Each group watched one of four videotap
which had the same sequence of vignettes w
the order of conditions was varied. Each gr
of participants saw each vignette in just one
four conditions, only two of which are of inte
est here (Speech Only and Speech1 Gesture)
(We do not report the results from the other
conditions.)2 Thus, each participant saw thr
scenarios in the Speech Only condition
three in the Speech1 Gesture condition, thoug

o participant saw the same vignette in m
han one condition. Four stimulus tapes w
reated so that participants would view e
cenario in only one condition. In all four ve
ions, the order of the scenarios was alw
eld constant, but the order in which part
ants received the experimental conditions
ounterbalanced. The procedure lasted app
mately 20 min.

Coding.After all of the data were collecte
e coded each response to determine whe

he respondent had interpreted the target
ence as an indirect request. We were prima
nterested in whether participants underst
he correct intention behind the indirect requ
though there were a number of possible ty

2 We also manipulated the presence or absence o
aze toward the target object in our original experim
hich yielded four conditions: Speech Only, Speech1
aze, Speech1 Gesture, and Speech1 Gaze1 Gesture

but the resolution of the video medium made it difficul
determine the speaker’s direction of gaze, so we hav
cluded the Speech1 Gaze condition from our analysis. T
analysis comparing Speech1 Gesture and Speech1
Gaze1 Gesture revealed no significant differences, so
have opted to include only the Speech1 Gaze1 Gesture
scondition.
d
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of responses, such as interpreting the uttera
literally or attributing an incorrect intention
the request). Responses in which particip
indicated that they understood the intention
the requests are referred to as Intended Ac
responses. Take the above “bike” vignette a
example. An Intended Action would be a
signed if the participant, in response to
target sentence, said, “Adam will lend his b
to Bill.” In this case, the participant correc
understands the specific intention behind
request by indicating the appropriate action
response to that request.

Results and Discussion

Our prediction was that gestures accompa
ing an indirect request will increase the like
hood that participants will grasp the intend
meaning of the request. To test this idea,
compared the percentage of times that sub
produced Intended Action responses in
Speech Only and the Speech1 Gesture cond
tions. The results are summarized in Fig. 1
the Speech Only condition, participants und
stood the intention of the request 42% of
time, and in the Speech1 Gesture condition

articipants understood the intention 71% of
ime. A pairedt test on the arcsine transform
alues revealed a significant effect by subj
t1(1,15)5 3.04,p , .05) and by items (t2(1,11)

5 2.89,p , .05); see Fig. 1.
This result suggests that the deictic gest

sed in this experiment make it easier to un

e
,

x-

FIG. 1. Intended Action responses by nonverbal co
tion, Experiment 1.
tand the specific intentions that underlie the
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582 KELLY ET AL.
indirect requests. These data provide empi
support for Clark’s semiotic typology, sugge
ing that speech and deictic gestures both pl
role in the understanding of indirect reque
On the other hand, what we may have inad
tently done in our first experiment is to sh
that pointing gesturesby themselvescan consti
ute an indirect request. In other words,
esults from this experiment are not sufficien
onclude that speech and gesture combin
reate the indirect meaning. The following
eriment introduces an important control
xamining the individual contributions
peech and gesture to comprehension.

EXPERIMENT 2

This experiment introduces a new condit
o the Speech Only and Speech1 Gesture con
itions—a “Gesture Only” condition—whic
onsists only of pointing gestures witho
peech. Using these three conditions, we
empt to control for the possibility that gestu
y themselves do all the work in the Speech1
esture condition of Experiment 1. The ove
rediction is that people will better grasp
eaning of indirect requests when speech
ointing gestures are presented in combina
ersus when either is presented in isolation (
peech Only or Gesture Only).

ethods

Participants.Eighteen University of Chicag
ndergraduates (9 males and 9 females)
aid to participate in the study.
Materials. Our materials were identical

hose of Experiment 1: we used the same
otapes with the same scenarios. The Ge
nly condition was created by muting the au
layback of the Speech1 Gesture conditio
uring the target utterance. Table 2 shows
xample and conditions.
Notice that in this example, there were th

orms of the target sentence. In the Speech O
ondition, the actor delivered the target s
ence, making normal eye contact and kee
is hands at his side. In the Speech1 Gesture

condition, the actor delivered the target s

tence while pointing at the open screen door(
l

a
.
-

to

t-

l

d
n
.,

re

-
re

n

ly

g

-

These first two conditions are identical to
two conditions used in Experiment 1. Finally,
the Gesture Only condition, the actor’s spe
was muted while he pointed and delivered
target utterance. In all other respects, the
nario was identical to the Speech1 Gesture
ondition. In all, there were four instances
ach of the three conditions, yielding a tota
2 vignettes. Other than the different types
onditions, the design of the tape was ident
o Experiment 1.

Apparatus.A computer-controlled Sony Hi-
CR (Model EVO-8650) was used to play t
ideotape. During the playback of stimu
tems, a PC computer continuously read
ime code from the videotape. Upon reach
he time code corresponding to the beginnin
he critical utterance, it sent a command to
CR which muted the audio playback for t
esture only conditions.
Procedure.The instructions given to partic

ants were the same as those in the first ex
ment. Once again, the participants’ task wa
rite down how they thought that the addres

TABLE 2

Scene
Bill is sunning himself on the porch. After Bill swats

a couple of flies, Adam (who is inside) opens the
screen door (which he does not close) and enters
porch area.

Dialogue
Adam: I found that book I was looking for. (Pause)

Man, it’s hot out here.
Target sentence

Bill: Yeah, and the flies are out.

Experimental condition Description

1. Speech Only: Bill makes normal eye cont
and keeps his hands at his
side.

2. Speech1 Gesture: Bill points at the open scree
door.

. Gesture Only: The audio portion of the
target sentence is muted,
and Bill points at the open
screen door.
.the person spoken to last) would respond. The
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583OFFERING A HAND TO PRAGMATIC UNDERSTANDING
procedure lasted approximately 20 min. T
coding was identical to that of Experiment 1

Results and Discussion

Our main prediction for this experiment w
that participants would produce Intended
tion responses more often in the Speech1
Gesture condition than in either the Spe
Only or Gesture Only condition. The resu
supported this prediction. In the Speech1 Ges-
ture condition, participants produced Inten
Action responses 72% of the time, wherea
the Speech Only condition 55% of the time, a
in Gesture Only 42% of the time. We submit
the arcsine transformed values of the data to
separate one-way repeated measures ANO
which revealed a significant effect both by s
jects (F1(2,51)5 7.18,p , 0.001 Greenhous
Geisere) and by items (F2(2,33) 5 7.34, p ,
.05 Greenhouse-Geisere). Additionally, planned

comparisons revealed reliable differences
tween Speech Only and the Speech1 Gesture
conditions (t(1,17)5 2.11,p , .05), as well a

etween the Gesture Only and the Speec1
esture conditions (t(1,17) 5 3.82,p , .005).

However, there was no difference between
Speech Only and the Gesture Only conditi
(t(1,17)5 .15, ns). The results are summari
in Fig. 2.

If the gesture by itself was driving the effe
in the Speech1 Gesture condition, then w
would expect no significant differences betw

FIG. 2. Intended Action responses by nonverbal co
tion, Experiment 2.
the Speech1 Gesture and the Gesture Only
h

n

o
s,
-

-

e
s

conditions. However, participants in t
Speech1 Gesture condition were far mo
likely to interpret the action as an indirect
quest than those in the Gesture Only condit
Thus, neither speech nor gesture alone rev
the meaning of indirect requests as well as
combination of the two pieces together.

The results from the first two experime
convincingly demonstrate that speech and
ture combine to determine meaning of indir
requests. But the question ofhow they combine
remains unresolved. The view implicit in ma
pragmatic theories is that gesture and speec
combined additively in the conveyed mean
of an utterance. In most theories of pragma
the intended meaning of an utterance is der
by assessing the literal meaning of speech in
pragmatic context in which it is uttered (Gric
1975; Searle, 1975). The communicator’s n
verbal behavior is considered to be part of
context. Although both sources of informat
would ultimately figure in the conveyed mea
ing, these theories suggest that the meanin
speech and the meaning of gesture are c
puted independently of one another. To re
to our example, when the communicator s
“The flies are out,” and points to the op
screen door, the addressee interprets the s
ment about the flies and independently n
that the speaker is pointing at the door. T
addressee would then combine these two m
ings to grasp the communicator’s reques
close the door. We call this hypothesis thead-
ditive contribution hypothesis.

On the other hand, it is possible that ver
and nonverbal information form an integra
message for the addressee. In contrast to
additive contribution hypothesis, thisinterac-
tive contribution hypothesisstates that th
meanings of speech and gesture are comp
interactively: that speech is context for g
ture just as gesture is context for spee3

Thus, these two hypotheses make diffe
predictions about whether speech will infl
ence the interpretation of gesture. In our
ample, the additive contribution hypothe

3
 We thank Sotaro Kita for first suggesting this idea to us.
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predicts that understanding one piece of
formation (e.g., the speech) should be in
pendent of understanding the second piec
information (e.g., gesture). In contrast,
interactive contribution hypothesis predi
that understanding one piece of informat
will be affected by understanding the oth
For example, people should understand
meaning of “The flies are out” different
with and without an accompanying gesture
the screen door, and people should unders
the referent of the gesture differently with a
without the accompanying speech.

A posthoc analysis of the results in Expe
ment 2 seems to support the additive contr
tion hypothesis. Consider the percentage
times that people failed to understand the m
ing of indirect requests in the Speech Only
Gesture Only conditions. People did not und
stand the meaning 45% of the time in
Speech Only condition and 58% of the time
the Gesture Only condition. When these
probabilities are combined in an independ
fashion (the additive model), the outcome i
26% chance of failing to understand the indir
requests. This 26% is practically identical to
percentage of times that people did not un
stand the meaning when the two pieces of
formation were both present in the Speech1
Gesture condition (29% of the time). Thus, t
superficial analysis suggests that speech
gesture contribute in an additive fashion to
meaning of indirect requests.

In Experiment 3, we attempt to more direc
test between the two hypotheses. If speech
gesture are related in an additive fashion, t
understanding the meaning of one piece of
formation should not be influenced by und
standing the other piece of information. F
example, when one of our actors points to
object, participants should be able to iden
the referent of that gesture equally well in
presence or the absence of accompan
speech. On the other hand, if speech and ge
are related in an interactive fashion, participa
should have a different understanding of a g

ture when no speech accompanies it.
-
-
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EXPERIMENT 3

Experiment 3 asks how spoken informat
influences the interpretation of pointing g
tures. Specifically, we compare people’s ab
to identify referents of manual pointing gestu
when accompanied by speech to when
speech is muted. In this experiment, as in
previous two, the speech did not mention
referent of the pointing gesture, but contai
distinct information. Thus, if participants a
better at identifying the referents of pointi
gestures when accompanied by speech
when presented without, this supports the in
active contribution hypothesis.

Methods

Participants.Fifteen University of Chicag
students (7 males and 8 females) participate
the experiment for payment.

Materials.We used the same videotapes
were used in Experiments 1 and 2. We w
interested only in two conditions: Speech1
Gesture and Gesture Only. The Gesture O
condition was exactly identical to the Speech1
Gesture condition, except that during the crit
utterance, the audio was muted.

Apparatus.A computer-controlled Sony Hi-
VCR (Model EVO-8650) was used to play t
videotape. A PC computer, configured to c
trol the Hi-8, muted the audio playback dur
the critical utterance of the gesture only con
tion.

Procedure.We told participants that the e
periment concerned how well people could
derstand nonverbal pointing behaviors. Spe
ically, we told them that they would b
watching 12 video segments in which th
would be seeing someone pointing at obje
After participants viewed each segment, t
were asked to identify the referred-to obje
This identification was made in two ways. Fi
participants were asked the open-ended q
tion, “What object did the person point a
Then, participants were given a forced-cho
task requiring them to choose from five pot
tially referred-to items.
Participants watched one of two videotapes,
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585OFFERING A HAND TO PRAGMATIC UNDERSTANDING
each videotape having the same sequenc
vignettes in the same order, but in differ
experimental conditions. The two conditions
ternated within each videotape. Furtherm
each scenario appeared only once on any g
videotape, either in the Speech1 Gesture or in
the Gesture Only condition. Participants sa
segments in each condition, for a total of
The procedure lasted approximately 15 min

Coding.The coding for the open-ended qu
tions was straightforward. If participants wro
down the intended object of the indirect requ
they were assigned an Intended Object c
For example, in the “flies” scenario, the
tended object was the open screen door.
forced-choice task worked the same way
participants circled the appropriate choice, t
were assigned an Intended Object code for
vignette.

Results and Discussion

The general prediction for both measures
that participants would select the intended
ject more often in the Speech1 Gesture con
dition than in the Gesture Only condition. F
the open-ended question, participants produ
Intended Object responses, on average, 67
the time for the Gesture Only condition a
91% of the time for the Speech1 Gesture
condition. A pairedt test on the arcsine tran
formed data revealed a significant effect both
subjects (t(1,14)5 6.99,p , .001) and by item
(t(1,11) 5 3.74, p , .001). For the forced
choice question, participants produced Inten
Object responses, on average, 63% of the
for the Gesture Only condition and 89% of
time for the Speech1 Gesture condition. A
paired t-test on the arcsine transformed d
revealed a significant effect for both subje
(t(1,14)5 6.78,p , .001) and for items (t(1,11)
5 3.71,p , .001); see Fig. 3.

This experiment demonstrates that the re
ent of the pointing gestures in our scenario
determined, in part, by the speech that acc
panies them. This finding allows us to reject
idea that speech and gesture contribute to m
ing in a strictly additive fashion. This mak

sense when one considers that pointing is
of
t
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communicative act which is itself potentia
ambiguous. When Bill points at the bike,
example, it may be quite unclear to an addre
what he is pointing at—he could be pointing
the sidewalk, the ground, the bike, or anyth
else that happened to intersect the axis ext
ing from the end of his finger. Thus, whate
extra information we have about Bill’s intenti
could be used to constrain the set of poss
referents. The results from Experiment 3 s
gest that thespeech itselfprovides this impor
tant constraint.

To summarize briefly, in accordance w
Clark’s semiotic typology, Experiments 1 an
demonstrate that pointing gestures can con
ute to the meaning of indirect requests. Exp
iment 3 provides evidence against the add
contribution model and in support of the int
active contribution model. In the final expe
ment, Experiment 4, we attempt to genera
our findings in several ways. In Experime
1–3, we tested only two components of Clar
semiotic typology:describing-asand indicat-
ing. In Experiment 4, we extend our testing
Clark’s typology by investigating the impa
that demonstrativemethods of signaling hav
on people’s understanding of speech. To do
we introduce a new type of gesture: iconic g
tures. Moreover, we look at the role that th
gestures play in different types of communi
tive acts: descriptions of activities and eve
Finally, we wanted to test construal of gest

FIG. 3. Open-ended and forced-choice responses by
verbal condition, Experiment 3.
ain a different way. Using a memory paradigm,
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586 KELLY ET AL.
we investigated whether people had difficu
monitoring the source of information convey
through spoken and gestured channels.

EXPERIMENT 4

Iconic, or representational, gestures (M
Neill, 1992) are hand gestures which repre
information imagistically—depicting suc
things as object attributes, actions, and sp
relationships. It is well documented that ico
gestures are abundant in a wide range of c
municative settings (Church et al., 1995; Cla
1996; Goldin-Meadow, Alibali, & Church
1993; McNeill, 1992). Moreover, these gestu
often contribute to an utterance’s intend
meaning, making them good candidates for
vestigating the role that gesture plays in pr
matic comprehension. For example, suppo
distraught motorist were to explain how his
had been hit by another car: in speech,
person could say, “I didn’t see it coming,” wh
gesturing the image of another car blind-sid
his car from the side. In this way, gesture m
serve the pragmatic function of revealing
attributes of the cars, the direction of movem
of the cars, and the spatial relationship of
cars. Thus, the combination of speech and
ture may send a more clear and thorough pic
of what the communicators intend to commu
cate.

In the following experiment, we use a me
ory paradigm to test the idea that informat
conveyed through iconic gestures is incor
rated into the intended meaning of a messag
people cannot help but include gestural in
mation in their recall for speech, this would
solid evidence that iconic gestures play an
nificant role in determining the intended me
ing of an utterance.

Methods

Participants. Fifteen Northeastern Illino
University college undergraduates (8 males
7 females) participated in the study for cou
credit.

Materials. The experimental video stimul
consisted of a woman (a professional actr

making 10 isolated statements about everyda
-
t

l

-
,

s

-
-
a

e

t

s-
e

-
If
-

-
-

d

)

situations. Each statement was one sent
long and referred to some sort of ordinary
tivity. The materials are provided as Appen
B. Half of the statements were made w
speech alone, and the other half were accom
nied by gesture. For an example, refer to Tab

As shown in Table 3, there were two exp
imental conditions. In the Speech Only con
tion, the woman made statements with no
companying gesture (i.e., her hands were a
side). In the Speech1 Gesture condition, th
woman made the statement but also produ
iconic gestures along with the speech. All of
gestures provided information that was not
pressed in the speech.

While filming the vignettes, we attempted
make the two conditions as similar as poss
except for the gesture accompanying the s
ment. In the Speech1 Gesture condition, w
instructed the actress to perform the gesture
a way that felt most “natural” to her.

Procedure.Participants were told that th
were going to watch videotaped segments
person recounting everyday events. They w
informed that they should pay close atten
because after they viewed all of the segme
they would be asked to recall what the wom
had said in the segments. Participants
watched all 10 of the segments.

Immediately following this task, we collect
data using a cued recall procedure. Particip
were given written prompts to probe their me
ory for what was said. For example, the prom
for the above statement was, “The wom
talked about her brother; what did she sa

TABLE 3

Target sentence
My brother went to the gym.

Experimental condition Description

1. Speech Only: The woman makes no
accompanying gestures.

2. Speech1 Gesture: The woman makes a gest
depicting the shooting of
a basketball.
yParticipants were urged to try to write down the
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587OFFERING A HAND TO PRAGMATIC UNDERSTANDING
exactwords that the woman had said. The en
procedure—stimulus presentation and reca
lasted approximately 15 min.

Coding.We were primarily interested in tw
types of response from the participants. F
we looked at how well participants remembe
the spoken portions of the messages. Spe
cally, we looked at the extent to which th
recalled the speech verbatim (e.g., after se
the “basketball” vignette, if a person recall
“My brother went to the gym”) or the extent
which they recalled the gist of the speech (e
“My brother left for the gymnasium”). Secon
we looked at whether participants misreme
bered the spoken portion of the indirect requ
and instead, “remembered” the intended me
ing of the request. Because these recollect
could be traced back to the gesture, they w
coded as “Traceable Additions.” So in t
above “basketball” example, a particip
would be assigned an Traceable Addition c
if she misremembered the woman as ha
said, “My brother went to play basketball.”

Results and Discussion

Our prediction was that people would inc
porate gestural information into their memor
for speech in the Speech1 Gesture condition
To determine this, we compared the percen
of Traceable Additions produced in t
Speech1 Gesture condition to the percenta
of times additions were produced in the Spe
Only condition. A pairedt test analysis on th

rcsine transformed data revealed that pa
ants produced significantly more Tracea
dditions in the Speech1 Gesture conditio

23% of the time) than in the Speech O
ondition (0% of the time) both by subje
t1(1,14)5 3.48,p , .001) and by items (t2(1,9)

5 4.1, p , .001); see Fig. 4. (Ref
to Appendix C for all of the Traceable Add
tions produced in response to Speech1 Gesture
timuli.)
The second analysis compared how well p

le remembered just the spoken portion of
essage in both conditions, regardless
hether gesture intruded. We found that

uality of the memory for speech was influ-t
,

fi-

g

.,

-
t
-
s
e

e
g

e

h

i-

-
e
f

nced by the presence or the absence of ge
nterestingly, participants produced a combi
ercentage of verbatim and gist repetitions 5
f the time in the Speech Only condition a
7% of the time in the Speech1 Gesture con
ition, which was significant by subjec
t(1,14) 5 1.99, p , .05) but not by item
t(1,9) 5 .97, p 5 .15, ns). This trend (thoug
onsignificant by items) suggests a possible

ect of gesture on memory for speech, wh
ould appear to be in line with the interact
ontribution hypothesis.
The above findings provide convincing e

ence that information conveyed through ico
esture is incorporated in what participants c
ider an utterance’s intended meaning. Th
esults are particularly striking in light of th
trict instructions to recall just the spoken inf
ation—information that, in principle, could
asily understood independently of the acc
anying gesture. Moreover, when probed in
xit interview, participants rarely remembe
aving received the information through g

ure. Though more research is needed, the
hat participants were not good at monitor
he source of information in the videotapes s
ests that gesture and speech may be tig

inked in comprehension (for a review of t
ource monitoring literature, see Johns
ashtroudi, & Lindsay, 1993).

GENERAL DISCUSSION

To summarize, our experiments demonst

FIG. 4. Repetitions and Traceable Additions by nonv
bal condition, Experiment 4.
hat certain nonverbal behaviors, such as deictic
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588 KELLY ET AL.
and iconic gestures, can have a powerful im
on how people comprehend and rememberprag-
matic communication. Experiment 1 show
that the presence of pointing gestures m
respondents more likely to interpret utteran
as indirect requests than when they only he
speech. Experiment 2 replicated Experime
and provided an important control for the p
sibility that the difference in Experiment 1 w
attributable to gesture alone. Experiment 3
jected the additive contribution hypothesis
speech and gesture processing in favor of
interactive contribution hypothesis, by show
that speech often constrains the meaning
gesture. Finally, Experiment 4 extended
findings of Experiments 1–3 to include differe
types of gestures and different kinds of spe
acts. Taken together, these experiments su
that speech and gesture may interact to cod
mine meaning in communication.

Even though the results from Experimen
reject the strictly additive mdel of interactio
we cannot conclusively determine justhow
speech and gesture interact as comprehe
unfolds. However, it does seem that in onc
comprehension, understanding gesture ma
affected by understanding speech and
versa. In other words, the experiment sugg
that speech and gesture may (at least som
the time) interactively contribute to the mean
of a communicative act. This claim receiv
support from qualitative analyses of our item
For example, in the “flies” scenario, a point
an open screen door without the correspon
speech, “The flies are out,” elicited respon
such as “Do you want to go inside?” And wh
speech was presented without gesture, pa
pants also had difficulty interpreting the me
ing, indicating that the addressee would resp
by saying such things as, “Yeah, the flies
bad this year,” or “Did you get bitten?” How
ever, with information from both modalities i
stead of just one, people were much more lik
to correctly understand the intended mean
Examples such as these suggest that not
does gesture disambiguate the meaning
speech, but speech disambiguates the mea

of gesture.
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One way to definitively test the idea th
speech and gesture have an interactive rela
ship is to employ an online methodology. P
vious researchers have used online method
gies (e.g., sentence verification tasks) to s
that people initially integrate contextual info
mation into their understanding of sarca
(Gibbs, 1986) and indirect requests (Holtgra
1994). These researchers have shown that
ple do not first encode the literal meaning of
utterance and then subsequently use conte
understand the intended meaning. Rather,
have shown that people can initially bypass
literal meaning of utterances and immedia
grasp the intended meaning (Gibbs, 19
1983). We are currently designing online st
ies to test the idea that gestural informatio
initially integrated into the meaning of spee

As a research program, the study of the p
matic function of nonverbal information cou
have potentially broad theoretical and meth
ological implications. From its foundations
the philosophical literature to present-day p
cholinguistic research, the field of pragma
has taken as its point of departure the spo
word (or perhaps more correctly, the writ
word). This rarefied view of communicati
leads us to look for pragmatic meaning outs
of the face-to-face conditions which constit
the primary arena of human communication.
a consequence, the traditional pragmatic p
lem that “speech underdetermines mean
might be overstated, simply because an im
tant source of pragmatic information—nonv
bal behavior—has not been considered. By
panding the linguistic unit of analysis to inclu
information conveyed through a communi
tor’s eyes, hands, or tone of voice—whi
along with speech, seem to actively code
mine the meaning of an utterance—psycho
guists may begin to approach the study of
guage from a perspective that is more in
with what happens in everyday, face-to-f
communication.

In addition to these theoretical implicatio
we believe that the present study has impl
tions for the methods with which psychol

guists approach the study of pragmatics. The
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589OFFERING A HAND TO PRAGMATIC UNDERSTANDING
overwhelming majority of research on how p
ple comprehend language employs text-ba
methodologies to answer various question
interest. For example, participants are gi
brief text passages which describe situat
and are asked to indicate how characters in
narratives will understand utterances produ
in those situations. Indeed, studies employ
text-based methodologies have generated m
valuable insights into how people process
understand pragmatic information when read
texts. It is not clear, however, just how well t
results from these studies generalize to face
face interactions between people in every
life. There are good reasons to believe, at l
for some communicative phenomena, that t
based methodologies may not be the best w
study what happens in face-to-face interacti
The video methodology which we used in th
experiments allowed participants to both h
and seepeople interacting with each other. B
cause of the more realistic setting, the data f
the video methodology may be more repres
tative of what happens in real face-to-face in
actions.

However, a caveat is in order. Even thou
the use of the video methodology allows fo
more realistic investigation of what happens
face-to-face interactions, it is not, of course
investigation of what does happen in real l
face-to-face interactions. Just like text-ba
studies, it is an approximation—albeit a clo
approximation, we argue—of what happen
real life. As noted in the introduction, becau
we used nonspontaneous gestures that
clearly communicative or “m-intended,” the
experiments do not allow us to directly t
claims about the impact of spontaneously p
duced, facilitative gestures on pragmatic co
prehension and memory. Additionally, o
might question the applicability of our findin
by arguing that the gestures used in our stim
were artificial and contrived. Yet studies loo
ing at naturalistic detection of unplanned, sp
taneously produced gestures in other cont
(Kelly & Church, 1998; Thompson & Massa
1994) show that people are quite sensitive to

information conveyed through deictic and
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iconic gestures. It would be surprising if th
natural sensitivity did not also hold for pra
matic communication in everyday situations

To return to our original problem: How do w
understand what someone means by what
say? Most of the research on pragmatics
assumed that what is “said” is nothing m
than the words that are spoken or written. H
ever, we agree with Clark (1996) that resea
ers need to take a broader view of commun
tion and include, for example, information fro
other modalities such as hand gestures. As
have shown, these behaviors make a substa
contribution to an utterance’s meaning. Giv
this, we hope that future research on pragma
will begin to take hand gestures seriously
strongly consider the role that these perva
and important behaviors play along with spe
in communication.

APPENDIX A: The 12 Indirect Request
Scenarios, Experiments 1–3

Scene 1:Adam and Bill in front of their apartment. Adam
on his bicycle.

Adam: Hey, did you get the burgers?
Bill: Oh no, I forgot!
Adam: Well, the guests are going to be here soon.

better go get the burgers.
Bill’s indirect request

Speech Only: But the store is clear across town.
Speech1 Gesture: But the store is clear across to

(points at bicycle).
Scene 2:Adam and Bill are in the sun room. Bill is workin

on a laptop.
Bill: So we got the introduction done. Do you want

take a break?
Adam: No. Let’s work another hour (walks toward

window and opens it).
Bill’s indirect request

Speech Only: But I’m getting cold.
Speech1 Gesture: But I’m getting cold (points at op

indow).
cene 3:Bill is eating a sandwich in the living room. Ada

has finished his.
Adam: That was a great sandwich.
Bill: You’re done already. I’ve never seen anyone ea
uch as you!
dam’s indirect request
Speech Only: Actually, I’m still pretty hungry.
Speech1 Gesture: Actually, I’m still pretty hungr

points at Bill’s sandwich).
cene 4:Bill is drinking a beer in front of the TV. Adam
enters with his own beer.
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590 KELLY ET AL.
Adam: Did I miss anything? (attempting to twist
beer cap).

Bill: No. It’s still on pause.Adam’s indirect request
Speech Only: This isn’t a twist-off.
Speech1 Gesture: This isn’t a twist-off (points at bot

opener on table).
Scene 5:Bill is lying on his bed in his room. Adam ente

Adam: Hey, did I wake you?
Bill: No, I was just resting. You got some mail (han

Adam a postcard).
Adam’s indirect request

Speech Only: I can’t read this.
Speech1 Gesture: I can’t read this (points at lamp n

to bed).
Scene 6:Adam and Bill just finished watching a movie

the living room.
Bill: I really picked a winner this time (removes t

movie from the VCR).
Adam: Not only was it bad, it was so long (looks

watch). Well, I’ve got to head out.
Bill’s indirect request

Speech Only: Are you in a hurry?
Speech1 Gesture: Are you in a hurry (points at vid

cassette)?
Scene 7:Adam is taking down a picture from the wall. B

is hammering off camera.
Adam: We’ve got to move this one again.
Bill: (Coming into view holding hammer) I thought w

said that it looked alright there.
Adam: (trying to pull out nail) It’s too high.

Adam’s indirect request
Speech Only: I can’t get this nail out.
Speech1 Gesture: I can’t get this nail out (points

ammer).
cene 8:Adam is watching TV. There is a big mess on

table.
Bill: So I see that you had friends over last night (lo

round room).
Adam: Yeah. It was a good time.
Bill: I had an alright time with my parents last night.
Adam: Oh. Are they still in town?

ill’s indirect request
Speech Only: Actually, they’re going to be here
inute.
Speech1 Gesture: Actually, they’re going to be here a
inute (points at mess).
cene 9:Adam and Bill are eating dinner at the table.
Adam: Be careful of the chili peppers. They’re really h
Bill: Alright (pauses and takes a bite). What should we

ater?
Adam: I was thinking we should go to that party (po
ater from a pitcher to his glass).
ill’s indirect request
Speech Only: You’re right—those peppers are hot.
Speech1 Gesture: You’re right—those peppers are
(points at pitcher of water).
Scene 10:Adam is in the kitchen washing dishes. Bill ent
with a backpack on.

Bill: Wow, we really made a mess last night, didn’t w
Adam: Yeah (notices backpack). Where are you off
Bill: I have to go run some errands.
Adam: So are you going to have time to help clean
Bill: Yeah, but I really have to do these things now.

be back in a few hours.
Adam’s indirect request

Speech Only: Are you going out the back door?
Speech1 Gesture: Are you going out the back d

(points at overflowing garbage)?
Scene 11:Bill is preparing dinner. Adam enters.

Adam: Smells good in here.
Bill: Thanks. How’s the game going?
Adam: The Bulls are rocking!
Bill: Are people getting hungry?
Adam: Yeah, I think so.

Bill’s indirect request
Speech Only: Actually, it’s almost ready.
Speech1 Gesture: Actually, it’s almost ready (points

placemats and a stack of plates).
Scene 12:Bill is sunning himself on the porch. Adam ent

the porch area.
Adam: I found that book I was looking for. (Pause) M

it’s hot out here.
Bill’s indirect request

Speech Only: Yeah, and the flies are out.
Speech1 Gesture: Yeah, and the flies are out (point

pen screen door).

APPENDIX B: The 10 Iconic Gesture
Segments, Experiment 4

Segment 1
Speech: It was bad in the room.
Gesture: Waves hand in from of nose to indicate

smell.
Segment 2

Speech: I told my friend about the party.
Gesture: Places hand next to ear to indicate talking o

phone.
Segment 3

Speech: The weight lifter was out of shape.
Gesture: Extends both hands from stomach to ind

fatness.
Segment 4

Speech: My brother went to the gym.
Gesture: Makes shooting gesture to indicate pla

basketball.
Segment 5

Speech: The church is around the corner.
Gesture: Makes turning gesture to indicate a right h

turn.
Segment 6

Speech: The stockbroker was up late last night a
restaurant.
Gesture: Makes gesture near mouth to indicate drinking.
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Segment 7
Speech: The carpenter was working in the garage.
Gesture: Moves hand up and down to indicate hamme

Segment 8
Speech: The lawyer got ready for work.
Gesture: Moves hand in front of mouth to indicate bru

ing teeth.
Segment 9

Speech: The camper caught a fish.
Gesture: Holds hands far apart to indicate a very l

fish.
Segment 10

Speech: The cook stepped outside for a minute.
Gesture: Makes a gesture near her mouth to ind

smoking a cigarette.

APPENDIX C: The 17 Traceable
Additions, Experiment 4

1. She talked about a room, what did she say?
Subject 2: “Bad smell.”
Subject 4: “It smelled.”

2. She talked about her best friend, what did she say?
No data.

3. She talked about a weight lifter, what did she say?
Subject 4: “He had a gut.”

4. She talked about her brother, what did she say?
Subject 13: “Went to play ball.”

5. She talked about a church, what did she say?
Subject 7: “The church was that way to the right.”
Subject 9: “It’s this way to the right.”
Subject 10: “The church is over there to her right.”

6. She talked about a stockbroker, what did she say?
Subject 9: “He was at the restaurant drinking.”
Subject 13: “Up late drinking.”
Subject 14: “She said the stockbroker was up late

night drinking.”
7. She talked about a carpenter, what did she say?

Subject 1: “Hammering.”
Subject 5: “He hammered something.”

8. She talked about a lawyer, what did she say?
Subject 1: “Brushing his teeth.”

9. She talked about a camper, what did she say?
Subject 13: “He caught a tiny fish.”
Subject 14: “He caught a fish about 16 inches big.”

10. She talked about a cook, what did she say?
Subject 13: “Went out for a smoke.”
Subject 14: “She said that he went outside for a smo
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