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Do Speakers Design Their Cospeech Gestures for Their Addressees? The
Effects of Addressee Location on Representational Gestures

AslI Özyürek

Koç University, Istanbul, Turkey

Do speakers use spontaneous gestures accompanying their speech for themselves or to communicate their mes-
sage to their addressees? Two experiments show that speakers change the orientation of their gestures depending
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on the location of shared space, that is, the intersection of the gesture spaces of the speakers and addre
ture orientations change more frequently when they accompany spatial prepositions such as into and out, which
describe motion that has a beginning and end point, rather than across, which depicts an unbounded path acro
space. Speakers change their gestures so that they represent the beginning and end point of motion INT
by moving into or out of the shared space. Thus, speakers design their gestures for their addressees an
use them to communicate. This has implications for the view that gestures are a part of language use as 
the role of gestures in speech production.© 2002 Elsevier Science (USA)
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gestures that people use while they speak? E
though gestures are ubiquitous accompanim
to speech (McNeill, 1985, 1992), the functio
they serve for the speaker and the addres
have been controversial (Kendon, 1994). S
eral investigators claim that speakers gesture
themselves, for example, to organize their o
thinking or to facilitate speech production (e.
Feyereisen, Van de Wiele, & DuBois, 198
Kita, 2000; Krauss, Chen, & Chawla, 1996
However, it is also possible that speakers g
ture for their addressees—that is, in order
help communicate their intended message
others (e.g., Goodwin, 2000; Haviland, 200
Kendon, 1997). This is an important controve
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1985). If gestures change, as the rest of l
guage changes, depending on the addres
(e.g., Clark, 1996; Levinson, 1983; Schobe
1993), this supports the claim that gesture is p
of language use. Furthermore, the question
whether gestures are part of the communica
intention of the speaker has been crucial in 
debate about whether gesture production 
originate within the speech processor (D
Ruiter, 2000; Krauss, Chen, & Gottesma
2000). This article investigates whether gestu
are used to communicate by manipulating 
location of addressees around the speake
speakers gesture for their addressees, then 
tures should change depending on the loca
of the addressee.
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FUNCTION OF GESTURES

Several researchers have claimed that g
tures have mainly internal functions for th
speaker, such as to help thinking or speak
One claim is that the main function of gestu
is to facilitate speech production (Rime 
Schiaratura, 1991). According to this view, ge
tures appear because in the course of formu
ing meanings in lexical syntactic form, nonli
guistic modes of encoding are activate
Cospeech gestures are thus just a by-produ
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the process of verbal articulation. Specifica
according to Krauss et al. (1996; 2000), gestu
help speakers retrieve words from lexical me
ory by cross-modal priming, especially in cas
of retrieval difficulty. According to these stron
views, the communicative function of gestur
is minimal or at best incidental.

Another possible internal function of gestur
is to help speakers organize their thinking 
speaking (Alibali, Kita, & Young, 2000; Kita
2000; Özyürek & Kita, 1999). According to th
view, gestures help organize spatial represe
tions in packages suitable for speaking. Anot
claim is that gestures facilitate thinking. Gest
ing may reduce cognitive burden by freeing 
effort that can be allocated to other tasks. 
example, pointing improves young children
performance on counting tasks (Alibali & D
Russo, 1999). The idea that gestures have in
nal functions for speakers is strengthened by
finding that blind people gesture (Iverson 
Goldin-Meadow, 1997). Researchers who ta
this view do not deny the communicative fun
tion of gestures, but emphasize the inter
functions as primary.

However, according to some other r
searchers, the main function of gestures is
communicate the intended message to the
dressee (Clark, 1996; Goodwin, 2000; Kend
1994; LeBaron & Streeck, 2000). These view
based primarily on observational and conver
tional data, hold that gestures serve to make
verbal behavior meaningful for the participan
in conversational interactions and thus ha
communicative functions. According to Cla
(1996) and Engle (1998), gesture and spe
together make up composite signalsthat consti-
tute speakers’ communicative acts. Accord
to this view, language users have at their d
posal several methods of signaling—acts 
which one person means something to anot
These methods are describing-as, demons
ing, and indicating, which are all part of a si
gle semiotic system. Language research
have focused primarily on the describing-as 
pect of this system, which consists of abstr
and conventionalized symbols revealed mai
through the verbal channel. However, comm

nicators also demonstrate actions to their a
ION AND GESTURES 689
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dressees and indicate objects in the speech
vironment using their eyes and hands. In th
sense, gesture and speech play a significant 
in communication and together constitute 
composite signal that defines language use 
broad sense. When gestures communicate, t
do so in coordination with accompanying spee
(Engle, 1998).

There are relatively few experimental studi
that provide evidence for the communicativ
function of gestures. A few experimental studi
have focused on the effects of visual accessi
ity on gesturing. However, these studies ha
contradictory findings. Some studies have 
ported that speakers gesture more when inter
ing face to face than when they are unable to 
their listeners (e.g., Bavelas, Chovil, Lawrie,
Wade, 1992; Cohen, 1977; Emmorey & Case
in press; Krauss, Dushay, Chen, & Rausch
1995). On the other hand, a few other stud
have not found reliable differences between t
two conditions (e.g., Rime, 1982). According t
Alibali, Heath, and Myers (2001), these contr
dictory results have arisen because these stu
have investigated different types of gestures a
have used different tasks. By controlling for th
type of gesture and using a standardized ta
Alibali et al. (2001) have shown that gestur
that depict semantic content are used more 
quently when listeners are visible than wh
they are not. However, even if this study show
that gestures are produced more often in 
face-to-face than in the nonvisible condition,
does not demonstrate how gestures are desig
for different addressees.

Other researchers have tried to prove t
communicative function of gestures by showin
that gestures have communicative effects. Th
have shown that gestures can facilitate comp
hension of a spoken message (Alibali, Flevar
& Goldin-Meadow, 1997; Kelly & Church,
1998). However, according to Krauss et a
(2000), these findings do not mean that t
speakers intended the communicative effec
Furthermore, other studies have shown that 
meaning of gestures is opaque and a po
hoc construction deriving primarily from the
listener’s comprehension of speech (Krau

d-Morrel-Samuels, & Colasante, 1991; Rime &
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Schiaratura, 1991). Thus, these studies ques
the communicative effects of gestures.

Whether gestures are communicative is c
cial first of all for the claim that gesture is pa
of language use. If gestures convey speak
communicative intentions as speech does,
supports the view that gesture can be conside
part of language use (Clark, 1996; Kendo
1994; McNeill, 1992). The potential commu
nicative function of gestures is also important
the debate about where in the speech produc
process gestures originate. Krauss et al. (20
claim that since gestures do not convey the c
municative intention of the speaker, they can
originate in the speech processor (i.e., the c
ceptualizer in Levelt’s (1989) speaking mod
and thus have to originate in working mem
ory—outside of the conceptualizer. Howev
according to De Ruiter (2000), who believ
that gestures are communicative, gestures o
nate in the conceptualizer since both speech

gesture convey the communicative intention 
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the speaker.

THE PRESENT STUDY

The purpose of the present study is to p
vide experimental evidence for the communi
tive use of gestures by investigating the infl
ence of changes in addressees’ location
speakers’ gestures. The hypothesis investig
here is that if gestures are designed for 
dressees and therefore are used commun
tively, then they should differ more across a
dressees when those addresses are in diffe
locations with respect to the speaker than w
they are in the same location. Furthermore
gestures and speech together make up a c
posite signal that conveys the intended mess
of the speaker to the addressee (Clark, 19
then the changes in gestures should be rel
to the message conveyed in the accompan
speech. To investigate these hypotheses,
study used a cartoon narration task that 
been shown reliably to elicit gestures in pr
studies (McNeill, 1992). The location of the a
dressees is changed during narration and
changes in gestures are observed.

How might changes in addressee location

fluence gestures? It is expected that gestu
ÜREK
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will be influenced by changes in the relative p
sition of the addressees because the shared
spacebetween the speaker and the address
will change. In this study, shared space is 
fined as the intersection of the individual gest
spaces of the participants, that is, of the spea
and the addressees in the communication. 
example being in a face-to-face versus a s
by-side configuration will create differen
shared spaces between the speaker and th
dressees during narration. In the face-to-f
configuration, the intersection of gesture spa
will be in front of the narrator, whereas in th
side-by-side configuration it will be to the sid
of the narrator. Gestures might be sensitive
these changes in the location of shared sp
and therefore the beginning and end point
gestures might vary depending on addres
location.

The effect of changes in shared space on g
tures was tested in two experiments. In the fi
experiment, shared space was changed by v
ing the numberof addressees around the nar
tor, that is, by locating either one addressee
one side or two addressees, one on each sid
the narrator. In the first experiment, having o
addressee to the side is expected to crea
shared space to the side of the narrator. Hav
two addressees, one on each side, might cr
a shared space in front of the narrator. The s
ond experiment examines more specifica
whether it is the number or the location of t
addresses that is influential in the construa
shared space. Thus, the second study inve
gates whether having one addressee in a f
to-face configuration creates a shared spac
front of the narrator, similar to having two a
dressees, as in Experiment 1. This is tested
positioning only one addressee in either a fa
to-face (shared space in front) or to-the-s
(shared space to the side) configuration with 
narrator.

The effect of changes in shared space is
vestigated on representational gestures of di
tion. In narrative descriptions, gestures rep
sent direction with respect to imaginary obje
and locations in the gesture space (Havila
1993; McCullough, 1993). For example,

resspeaker moves her hand from one location to
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another in the gesture space as she says “th
ran across the street” to represent the begin
and end point of the cat’s imaginary motion
the space. Liddell (1995, 2000) has shown t
in American Sign Language, the space aro
the signer, such as the location of the rea
imagined addressees, can determine the orie
tion and the direction of signs such as prono
or indicating verb signs. It is possible that g
tures accompanying speech might also repre
the direction of moving figures differently d
pending on the configuration of the shared sp
among the participants. Thus, changes in sh
space are expected to influence the directio
gestures that represent motion.

If changes in gestures are observed, then 
must also consider the possibility that t
changes might be derived from speech. Variati
in shared space might change the choice of 
tial prepositions, and thus gestures might be
fluenced by changes in speech. If this is the c
it might be difficult to attribute the changes 
gestures to addressee location. However, s
English has only a limited number of spat
prepositions that encode direction of moti
events (e.g.,into, out, across, etc.), it seems likely
that these prepositions would be used across 
texts. Thus, no significant changes in speech w
expected with variations in shared space.

The last hypothesis concerns the relations
tween changes in gesture and the conten
speech. If gesture and speech together make
composite signal (Clark, 1996) and together 
veal the communicative intentions of speake
then changes in gestures should be related
content of the accompanying speech. If we 
pect the beginning and end points of gesture
change with variations in shared space, t
changes in gestures might occur for certain v
bal expressions that encode specifically the 
ginning and end point of the motion. Spat
prepositions such as in, into, out, and out ofde-
pict motion along a bounded path that ha
source as a beginning point and a goal as an
point (Jackendoff, 1983; Lindner, 1981). Thu
speakers might be more likely to change th
gesture orientations for these prepositions so
gestures move into or out of the shared sp

wherever it is located, in order to represent m
ION AND GESTURES 691
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might be less likely to modify gestures that a
company prepositions that do not encode a 
cific beginning and end point. For example,
preposition across depicts unbounded motio
from one side to the opposite side of a grou
starting and ending near (within, on, or beyon
the boundary (Jackendoff, 1983). Thus gestu
do not have to accommodate to changes
shared space when they accompany prepos
across. Therefore, if gestures are designed 
the addressees and thus are communicative
 of
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the intended message conveyed in speech.

EXPERIMENT 1

In the first experiment, the shared space w
varied by changing the number of addresse
Participants were assigned randomly to t
groups: an experimental group (variable a
dressee number) and a control group (cons
addressee number). In the experimental gr
the participants narrated the story once in 
two-addressee configuration, that is, having 
shared space in front, and once in the one
dressee configuration, that is, having the sha
space located to the side. Participants in the c
trol group also told the story twice, both times
the one-addressee configuration (see Fig. 1)

If variations in the number of addressees 
fluence gesture directionality, there should 
more changes in gestures from one narratio
the other in the experimental group, in whi
addressee number changes, than in the co
group, in which addressee number remains c
stant. No changes in speech were expec
since the spatial prepositions in English that 
code direction should generalize across differ
shared space contexts due to the fact that t
are few of them. Last, according to the comp
ite signal hypothesis, it is expected that chan
in gestures should occur in coordination w
the semantic content in speech. Thus, gest
might change if they accompany certain spa
prepositions but not others. We expect chan
in gestures that accompany prepositions suchin,
into, out, and out ofbecause the beginning an
end point of gestures might be more likely to 

o-influenced by the changes in the location of the
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FIG. 1. Two-addressee (a) and one-addressee (b) configurations used in Experiment 1.
shared space in order to represent motion IN
and OUT for the addressees. In contrast, we
pect gestures that accompany acrossto remain
the same since ACROSS depicts motion al
an unbounded path and speakers do not ha
change their gestures with variations in the lo
tion of shared space.

Method

Participants

Sixteen participants (8 female, 8 male) par
ipated as narrators and an additional 40 par
pants (20 female, 20 male) served as addres
All the participants were native English spea
ers who were students at the University 
Chicago. All the narrators were right-handed,
shown by a short questionnaire administe
after the experiment. All participants were pa
for their participation.

Materials

Each narrator watched an animated carto
entitled “Canary Row,” in two 4-min segment

Each segment consisted of four action episod
O
x-

ng
e to
a-

c-
ci-
ees.
-

of
as
ed
id

n,
.

each including a series of motion events. In e
episode, Sylvester the Cat attempts to ca
Tweety Bird in a different way.

Experimental Setup and Procedure

Participants were randomly assigned to 
experimental and control groups and to narra
and addressee roles. The instructions were g
separately to the narrators and the address
Narrators were told that the study focused 
storytelling. An instruction sheet explained th
a cartoon would appear on the TV screen. T
narrator would watch the cartoon and then te
to one or two addressees who were brough
for each telling. The narrators were also to
that the addressee would retell the narration
another listener who had not seen the mov
The addressees were told separately to liste
the narration carefully so that they would 
able to retell it to somebody who had not seen
Both narrations were videotaped with a cam
situated across from narrator. The location 
the camera was the same across conditions.

Narrators in the experimental group (variab
ASLI ÖZYÜREK
es,addressee number) told the story in two differ-
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ent addressee configurations. In the one
dressee configuration, the addressee was s
to one side (either left or right and 60° offset)
the narrator. In the two-addressee configurat
the addressees were seated to either sid
(each 60° offset) the narrator. In the con
group (constant addressee number), one
dressee was seated to one side of the nar
during each narration. Each narrator told 
cartoon twice in the one-addressee config
tion. Different individuals served as address
each time the narrator told the story in both 
perimental and control groups.

Design

A within-subject design was used. Each na
tor in the experimental group described the s
cartoon under the two different configuratio
The order of conditions was counterbalan
across narrators. Four narrators told the car
first in the two-addressee configuration and t
in the one-addressee configuration. The rem
ing four narrators told the cartoon first in t
one-addressee configuration and then in the 
addressee configuration. Furthermore, in 
one-addressee configuration, half of the na
tors had addressees seated to their right side
the remaining four narrators had them seate
their left side, thereby counterbalancing the lo
tion of the addressees across narrators.

The narrators in the control group also told 
narration twice, but did so both times in the o
addressee configuration. The position of the 
gle addressee to the right or the left of the narr
was counterbalanced. Four narrators told the
toon twice with the addressee seated to the
and four with the addressee seated to the righ

In order to balance the order of telling for t
control group in a way similar to that in the e
perimental group, half of the narrators in 
control group were categorized randomly a
they were in the one-addressee configura
first and half of them as if they were in the tw
addressee first configuration first, even tho
they all were in the one-addressee configura

Coding

Twelve motion events were selected from 

cartoon for analysis. In these events, the beg
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ning and the end point of the moving figu
were visible on the scene. The other mot
events in the cartoon did not contain a clear 
ginning and end point on the screen and w
thus not included in the analysis. For a list of 
selected motion events see the Appendix,
for a scene-by-scene description of the cart
see McNeill (1992).

The speech segments in each narration 
described these selected events were transcr
and broken into separate verbal clauses (e
“Sylvester runs into the hotel”). The gestures 
companying each of these motion event clau
were then coded following McNeill’s (1992
conventions.

According to McNeill (1992), gestures hav
three phases: a preparation phase, a stroke, a
retraction phase. The three phases together 
stitute a gesture phrase. In the present study th
gesture phrase was the basic unit of analy
Each gesture phrase was classified into on
three categories based on the axis of its tra
tory: (a) lateral, (b) sagittal, or (c) vertical. In
order to consistently and objectively class
gesture axes, coders traced the gesture’s tra
tory from the video onto a transparent sh
placed directly onto the monitor screen. La
coders classified these traces into one of 
three axes.

In order to determine if narrators chang
their verbal and gestural descriptions of the m
tion events across narratives, the following co
ing was conducted. For speech,verbal pairsthat
referred to the same motion event in both na
tives by the same speaker were selected. 
these verbal pairs, coders further determin
whether a narrator used the sameor a different
verb of direction (e.g.,entervs. exit) or spatial
preposition (e.g.,acrossvs. down) in the two
narratives. For example, if a narrator said “s
throws him out ontothe street” in one of his nar
ratives but said “she throws him across the
street” in the second, this verbal pair was cod
as different. Even if a narrator said “she thro
him out onto the street” in one narrative, bu
only “she throws him ø ontothe street” in the
other, this was also coded as different since
encoding of the trajectory of the motion diffe

in-in the two narratives. For gesture,gesture pairs
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that referred to the same motion event in b
narratives by the same speaker were selec
Later, each gesture pair was coded for whe
the two gestures had the same or different di
tion (e.g., lateral versus sagittal) in the two n
ratives. In the rare cases where the narrator 
a directional gesture in one narrative but no
the other, this pair was not included into t
final analysis.

Reliability

All the data were initially coded by a sing
coder, and reliability was established by hav
a second trained coder code 25% of the vid
tape data. Agreement between the two cod
was 93% for identifying gestures and 87
for categorizing gestures as lateral, sagittal
vertical. In cases of disagreement, the cho
of the original coder was used in the fin
analysis.

Results

The results are organized into three sectio
In the first section, the number of changes
gesture direction is investigated. This is f
lowed by an analysis to examine which gestu
(sagittal, lateral or vertical) change more f
quently in the experimental group than in t
control group. In the second section, change
speech are considered. The last section ex
ines whether changes in gesture direction are
lated to the semantic content of verbal expr
sions that encode direction (in, into, out, out of
versus across) and examines how these chang
are related to the location of shared space. 
Note. Standard errors are in parentheses.
ÜREK
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Changes in Gesture

The first goal was to examine whethe
changes in addressee number affected narrat
representations of direction in gestures. Mo
changes in gesture direction across narrativ
were expected in the experimental group (va
able addressee number) than in the cont
group (constant addressee number).

The analysis was conducted on gesture pa
that referred to the same notion event in bo
narratives. Overall there were 101 gesture pa
in the experimental group and 103 gesture pa
in the control group. The proportion of total ge
ture pairs that differed in terms of their directio
from one telling to the other was calculate
across narrators. In the experimental grou
more than half of the gesture pairs were diffe
ent (M 5 0.62,SE5 0.05). Many fewer gesture
pairs were different in the control group (M 5
0.40, SE 5 0.03). A 2 3 2 ANOVA was con-
ducted on these proportions with group (expe
mental vs. control) and order of telling (one-a
dressee configuration first vs. two-address
configuration first) as factors. The results r
vealed a main effect of group (F(1, 14) 5 5.2,
p , .05). Confirming the initial expectation
narrators modified their gesture direction acro
tellings more frequently when the address
number varied than when it remained constan

The next set of analyses investigated whi
type of gestures (sagittal, lateral, or vertica
changed more frequently in the experiment
group than in the control group. The proportio
of total gestures performed along each gest
axis (sagittal, lateral, and vertical) in each co
he
).

 versus

 (0.05)
4)
 (0.05)

06)
cept where noted, there was no effect of order of
telling in any comparisons.

figuration was calculated for each narrator in t
experimental and control groups (see Table 1

TABLE 1

Mean Proportion of Total Gestures Performed with Different Gesture Axes When the Addressee Number Changes
Remains Constant (Experiment 1)

Gesture axes

Group Addressee configurationN Sagittal Lateral Vertical

Experimental (variable addressee number) One-addressee 101 0.19 (0.03) 0.55 (0.05) 0.26
Two-addressee 102 0.48 (0.03) 0.25 (0.04) 0.27 (0.0

Control(constant addressee number) One-addressee A 103 0.17 (0.05) 0.52 (0.07) 0.31
One-addressee B 105 0.16 (0.04) 0.46 (0.05) 0.38 (0.
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The first analysis of these data exami
whether sagittal gestures changed more 
quently when the addressee number varied 
when it remained constant. A repeated meas
2 3 2 3 2 ANOVA was conducted on the pr
portion of sagittal gestures, with addressee c
figuration (one-addressee vs. two-addresse
one-addressee A vs. one-addressee-B), g
(experimental vs. control), and order of telli
as factors. Results revealed an interaction o
dressee configuration with group (F(1, 14) 5
17.49,p , .01). In the experimental group na
rators used more sagittal gestures in the two
dressee configuration than in the one-addre
configuration, but there was no change in sa
tal gestures from one narrative to the other in
control group.

A similar repeated measures 2 3 2 3 2
ANOVA was conducted on the proportion 
total gestures performed along the lateral a
This analysis also revealed an interaction of
dressee configuration with group (F(1, 14) 5
6.12,p , .05). As seen in Table 1, speakers u
more lateral gestures in the one-addressee
in the two-addressee configuration in the ex
imental group, but there was no change in lat
gestures from one narration to the other in
control group.

The proportion of total gestures perform
along the vertical axis was comparable ac
conditions in both the experimental and con
groups.

Thus, changes in addressee number in
enced gestures performed along the lateral
sagittal axes, but not gestures performed a
the vertical axis. Narrators used more sag
gestures in the two-addressee configuration 
in the one-addressee configuration and more
eral gestures in the one-addressee than in
two-addressee configuration.

Changes in Speech

The next goal was to determine whether v
ation in addressee number had an effect on
rators’ choice of directional verbs and spa
prepositions. This analysis was conducted

verbal pairs that referred to the same moti
event in both narratives. The mean proportion

om-
ION AND GESTURES 695
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total verbal pairs that differed in terms of the u
of directional verbs or spatial prepositions fro
one telling to the other was calculated acr
narrators. The mean proportion of different v
bal clause pairs was 0.35 for the experimen
group (N 5 100) and 0.32 for the control grou
(N 5 103). A 2 3 2 ANOVA with group and
order of telling as factors revealed no significa
effect of group (F(1, 14) 5 1.48,p . .24). Nar-
rators did not change their choice of direction
verbs or spatial prepositions more frequen
when the addressee configuration varied t
when it remained constant.

The changes that occurred in speech were
systematic and did not reveal differences in c
ceptualization of the direction of movement. 
the experimental group, 60% of the chang
were variations in spatial prepositions compa
to 65% for the control group. However, most 
these variations did not reveal changes in 
conceptualization of direction (e.g., “he flies in
the window” changed to “he flies into the win-
dow”). The rest of the changes were mos
among go verbs and manner of motion verb
(e.g.,go out changed to run out). Since the verb
go implies change of location rather than dire
tion (Wilkins & Hill, 1995), these types o
changes cannot be taken as revealing differen
in conceptualization of direction. Instead, the
types of changes reveal that the semantic c
tent of spatial prepositions in English gener
izes across different shared spaces, and sp
ers’ selections are split among the vario
synonymous prepositional phrases (e.g.,in and
into). Thus, the possibility that the changes
gestures are derived from changes in speec
not supported.

Changes in Gestures in Relation to Verbal
Descriptions of Motion INTO, OUT, and
ACROSS

According to the composite signal hypothes
both speech and gesture together constitute
communicative act of the speaker. Therefore
speakers change their gestures for their 
dressees, these changes should occur in co
nation with the message conveyed in the acc
 ofpanying speech. In the motion events analyzed in
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this sample, changes should occur freque
among gestures that accompany preposit
such as in, into, out, or out ofthat specifically en
code the beginning (source) and end (goal) p
of the motion. Thus, speakers might be m
likely to change the beginning and end poin
their gestures for these prepositions with va
tions in the location of the shared space. The
son for this change might be that their gestu
move into or out of the shared space in orde
represent motion INTO or OUT. On the oth
hand, speakers might be less likely to mod
gestures that accompany prepositions that do
encode a specific beginning and end point. 
example, the preposition across depicts un-
bounded motion from one side to the oppo
side of a ground starting and ending near (wit
on, or beyond) the boundary (Jackendoff, 19
Thus, changes should occur less freque
among gestures that accompany the prepos
acrosssince the beginning and end points of 
directional gestures do not need to be sensitiv
the changes in the location of the shared spa
order to represent the motion ACROSS.

For this analysis, 8 motion event descriptio
(from the original 12) that represented a cha
ter’s motion INTO, OUT, or ACROSS were s
lected from each of the narratives. The App
dix contains descriptions of the 8 motion eve
Three of these events represented a chara
motion INTO a building or window (motio
from right to left in the original cartoon), 2 
them represented motion OUT of a building
window (motion from left to right in the origina
cartoon), and 3 of them represented mo
ACROSS from one building to another (moti
from right to left in the original cartoon). Th
verbal clauses and gesture directions use
refer to these scenes were analyzed further.

The verbal descriptions speakers used to r
to these scenes consisted of motion verbs c
bined with the prepositions in, into, out, out of
or across. Speakers were consistent in match
their verbal descriptions with the conceptuali
tion of the scenes of motion INTO, OUT, a
ACROSS.
If gesture directionality is related to what is
expressed in speech and to the shared sp
ÜREK
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among the participants, speakers should 
more sagittal gestures in the two-addressee 
figuration than in the one-addressee configu
tion for depictions of motion INTO and OUT
but not for motion ACROSS. In the two-a
dressee configuration, the shared space i
front of the narrator, and therefore a forward g
ture will point to the shared space as the 
point of motion INTO and a backward gestu
will point to the place out of the shared space
the end point of motion OUT. On the other ha
in the one-addressee configuration a lateral g
ture is more suitable to point to the shared sp
on the side to represent the beginning and 
point of motion INTO and OUT. However, th
shift between sagittal and lateral gestures is 
necessary to convey the meaning of ACROSS
different shared space locations since acrossde-
picts motion along an unbounded path acr
space.

To examine this hypothesis, the proportion
total gestures performed along the sagittal a
was calculated for each narrator in the exp
mental group for motion INTO, OUT, an
ACROSS. A repeated measures 2 3 3 ANOVA
was conducted on these proportions with c
figuration (one-addressee vs. two-address
and motion event type (INTO vs. OUT v
ACROSS) as factors. As predicted, there was
interaction between configuration and moti
event type (F(2, 10) 5 5.05,p , .05). Posthoc
tests using Fisher’s least-significant differen
showed that the proportion of sagittal gestu
used for motion INTO and OUT was higher 
the two-addressee configuration (INTO,M 5
0.73, SE 5 0.13; and OUT,M 5 0.72, SE 5
0.10) than in the one-addressee configura
(INTO, M 5 0.19,SE5 0.11; and OUT,M 5
0.09,SE5 0.07). However, there was no diffe
ence in the proportion of sagittal gestures u
for the motion ACROSS in the two-address
configuration (M 5 0.65, SE 5 0.13) and the
one-addressee configuration (M 5 0.50,SE5
0.11). This analysis shows that changes in g
ture axes were specific to the meaning 
pressed in the concurrent speech, specific
ace
to the encoding of motion INTO and OUT, as
expected.
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Relation between Gestures of Motion INTO a
OUT and the Location of Shared Space

The last analysis tested more specific
whether gestures of motion INTO and OUT a
moved into or out of the shared space in dif
ent addressee configurations. In all the gest
that depicted these scenes the dominant 
was the right hand.

In the two-addressee configuration,
shared space is expected to be located in fro
the narrator. In descriptions of motion OUT, 94
of the sagittal gestures moved backward 
out of the shared space, away from the 
dressees. Even though the motion of the cha
ter flying out the window (appearing from le
to right on the screen) could not be represe
by a backward motion, narrators consisten
performed backward gestures so that gest
moved out of the shared space. On the o
hand 100% of all the sagittal gestures use
depict motion INTO moved forward, that 
into the shared space.

In the one-addressee configuration, the sh
space is expected to overlap with either the
or the right gesture space of the narrator dep
ing on where the addressee is located. In de
tions of motion INTO, when the shared spa
was to the left, narrators usually moved th
hands from their right gesture space to their
gesture space (83% of the lateral gestures 
when the addressee was to the left in the ex
mental group). In contrast, when the sha
space was to the right, narrators moved t
hands from their peripheral right side towa
their right gesture space so that their gest
could move into the shared space (71% of
lateral gestures used when the addressee w
the right in the experimental group). Similar
in all the scenes of motion OUT, the location
the lateral gestures changed in relation to
narrator’s body, depending on where the sha
space was located. When the shared space
to the left, the narrators moved their hands fr
their left gesture space to their right gest
space (85% of the lateral gestures used whe
addressee was to the left in the experime

group). In contrast, when the shared space w
to the right, narrators moved their hands fro
ION AND GESTURES 697
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the right side of their bodies toward the peri
ery and further right, moving out of the sha
space (78% of the lateral gestures used whe
addressee was to the right in the experime
group).

In sum, the findings of Experiment 1 show
that speakers were likely to change their ges
direction with variation in the number of a
dressees. This change was most promi
along the sagittal and lateral axes. Even tho
narrators did not change their speech w
changes in addressee number, their gesture
changed in relation to the semantic content
coded in speech. Narrators modified gest
that accompanied verbal encoding of mot
INTO and OUT, but not gestures that accom
nied verbal descriptions of motion ACROS
The one-addressee and two-addressee con
rations created different shared spaces at di
ent locations, which in turn changed speak
 to
,
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gesture direction in ways related to what w
encoded in speech.

EXPERIMENT 2

The findings of Experiment 1 lead to oth
questions about how narrators mentally const
the shared space around them. For exam
what is the role of having two addressees in c
struing a shared space located in front of na
tor? Is it the number or the location of a
dressees that is influential in creating a sha
space, which in turn shapes narrators’ repres
tations of directionality?

The goal of Experiment 2 was to answ
these questions by testing the influence 
shared space through another change in the
dressee configuration. In this experiment, t
number of addressees was kept constant at 
but the location of the addressee was chang
The aim was to test whether having only o
addressee in a face-to-face configuration c
ates a shared space in front of the narrator s
lar to the one in the two-addressee configu
tion (see Fig. 2).

The participants in this experiment were a
signed to experimental (variable addressee
cation) and control groups (constant addres

as

m
location). In the experimental group, the ad-
dressees’ location was varied from a face-to-
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FIG. 2. Face-to-face (a) and to-the-side (b) configurations used in Experiment 2.
face to a to-the-side configuration. If the fac
to-face configuration creates a shared sp
similar to that in a two-addressee configu
tion, then it is expected that narrators in t
experimental group will change their gestu
direction more frequently than narrators in t
control group, as found in Experiment 1. If
significant number of changes in gesture 
rection is observed in the experimental gro
then these changes are also expected to b
lated to what is expressed in the accompa
ing speech and to the location of the sha
space.

Method

Participants

A total of 16 participants (8 males and 8 
males) served as narrators and an additiona
(16 males, 16 females) served as addressee
of the participants were native speakers of E
lish who were college students at the Univers

of Chicago. All of the narrators were right
handed.

 the
-
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e
e
e
a
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Experimental Setup and Procedure

The participants in the experimental gro
were randomly assigned to narrator and 
dressee roles. Each narrator watched the s
cartoon and then told it to two different a
dressees two different times. The narrators
experimental group (variable addressee lo
tion) retold the narrative in two configura
tions. In one of the configurations, the a
dressee was seated 180° in front of t
narrator (face-to-face). The other configur
tion (to-the-side) was the same as that use
Experiment 1; one addressee was seated e
to the left or to the right of the narrator (60
offset).

The control group had only one addressee
cated to the side, and the addressee’s loca
remained constant across the two narrativ
The arrangement in this group was the same
that in the control group in Experiment 1, b
with different subjects. The instructions and t
camera location were the same as those in
ASLI ÖZYÜREK
first experiment.
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Design

The order of telling in each configuration 
the experimental group was counterbalanc
across narrators. Four narrators told the cart
first in the face-to-face configuration and th
retold it in the to-the-side configuration. The r
maining four narrators told the cartoon first 
the to-the-side configuration and then retold it
the face-to-face configuration. Furthermore,
the to-the-side configuration, four of the narr
tors had addressees seated to their right and
remaining four narrators had addressees se
to their left, thereby counterbalancing the loc
tion of the addressees across narrators.

The narrators in the control group also to
the narration twice, but both times in the to-th
side configuration. This time, the position of th
single addressee, to the right or the left of t
narrator, was counterbalanced. Four narrat
told the cartoon with the addressee seated to
left and four with the addressee seated to 
right.

As in Experiment 1, in order to balance th
order of telling for the control group in a wa
similar way to that in the experimental grou
half of the narrators in the control group we
categorized randomly as if they were in the 
the-side configuration first and half of them as
they were in the face-to-face configuration fir
even though they all were in the to-the-side co
figuration.

Reliability

The same coding procedure as in Experim
1 was used. All the data were coded by a sin
coder, and reliability was established by havi
a second trained coder assess 25% of the vid
tape data. Agreement between the two cod
was 95% for identifying gestures and 92% f
categorizing gestures as lateral, sagittal, or ve

cal. In cases of disagreement, the choice of 

ra-
l
fig-

ch
original coder was used in the final analysis.

RESULTS

Changes in Gestures

As in Experiment 1, narrators changed the
gesture direction more frequently in the expe

mental group, when the addressee locati
ION AND GESTURES 699

n
ed
on
n
-

n
in
in
a-
 the
ted

a-

ld
e-
e
he
rs

 the
the

e
y
,

re
o-
 if
t,
n-

nt
gle
g
eo-
ers
r

rti-
the

ir
ri-

changed, than in the control group, when it 
mained constant. Overall there were 103 ges
pairs in the experimental and 102 in the cont
group. Narrators changed their gesture orien
tion for more than half of all gesture pairs in t
experimental group (M 5 0.55,SE5 0.05) and
did so for many fewer pairs in the control gro
(M 5 0.35,SE5 0.03). A 2 3 2 ANOVA con-
ducted with group (experimental vs. contro
and order of telling (to-the-side first vs. face-t
face first) revealed a main effect of grou
(F(1, 14) 5 4.75,p , .05).

The next analysis showed that changes in
rection were more frequent along sagittal a
lateral axes, as in Experiment 1. Separate 2 3 2
3 2 repeated measures ANOVAs were co
ducted on the proportion of sagittal gestures a
the proportion of lateral gestures, with a
dressee configuration (to-the-side vs. face-
face or to-the-side-A vs. to-the-side-B), grou
(experimental vs. control), and order of tellin
as factors. The analyses revealed an interac
of addressee configuration with group for bo
the sagittal (F(1, 14) 5 16.5,p , .01) and the
lateral gestures (F(1, 14) 5 7.4, p , .05). As
seen in Table 2, narrators used more sagittal g
tures in the face-to-face than in the to-the-si
configuration in the experimental group, but th
difference was not observed in the cont
group. Lateral gestures on the other hand w
more frequent in the to-the-side than in the fa
to-face configuration in the experimental grou
but this difference was not observed in the co
trol group.

Last, the proportion of sagittal gestures in t
face-to-face configuration in this experime
was compared with that in the two-address
configurations in Experiment 1, to investiga
whether having the shared space in front had
same effect on the use of these gestures in 
cases. The results showed that sagittal gest
were used to a similar extent in both configu
tions,t(14) 5 0.58,n.s.The proportion of latera
gestures was also comparable in the two con
urations,t(14) 5 0.52,n.s.

Changes in Speech

As in Experiment 1, the analysis of spee

onshowed that narrators did not change their ver-
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(0.04)
5)
(0.05)
6)

Note. Standard errors are in parentheses.
bal descriptions across narratives more 
quently when the addressee location chan
than when it remained constant. There were 
speech pairs in the experimental group and 
pairs in the control group. A 2 3 2 ANOVA with
group (experimental vs. control) and order 
telling (to-the-side first vs. face-to-face first) 
factors revealed no significant effect of groupF
, 1). The changes that occurred in speech w
not systematic and did not reveal differences
conceptualization of the direction of moveme

Changes in Gesture in Relation to Speech

The next analysis showed that changes in 
ture axes were specific to the encoding of m
tion INTO and OUT but not to ACROSS. Th
proportion of sagittal gestures used to dep
motion INTO and OUT was compared with th
used for motion ACROSS in the experimen
group. A repeated measures 2 3 3 ANOVA was
conducted on the proportion of total gestu
with sagittal axes with configuration (to-th
side vs. face-to-face) and motion event ty
(INTO vs. OUT vs. ACROSS) as factors. The
was an interaction between configuration a
motion event type (F(2, 10) 5 4.95,p , .05).
Posthoc tests using Fisher’s least-significant 
ference showed that narrators used more sag
gestures to depict motion INTO and OUT in t
face-to-face configuration (INTO,M 5 0.79,
SE 5 0.13; and OUT,M 5 0.84, SE 5 0.06)
than in the to-the-side configuration (INTO
M 5 0.25, SE 5 0.11; and OUT,M 5 0.54,
SE5 0.12). However, there was no difference
sagittal gestures used to represent mo

ACROSS in different addressee configuration
e-
ed
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(face-to-face,M 5 0.49,SE5 0.11; and to-the-
side,M 5 0.46,SE5 0.10). These findings par
allel those of Experiment 1.

If the face-to-face configuration created t
same shared space as the two-addressee c
tion in Experiment 1, then changes in gesture
rection are also expected to be related 
changes in the location of the shared space
the face-to-face configuration, the shared sp
is expected to be located in front of the narra
as it was in the two-addressee configuration
Experiment 1. In the face-to-face configuratio
95% of all the sagittal gestures in descriptions
motion OUT moved backward and away rath
than forward and toward the addressee. Furt
100% of all the gestures that represented mo
INTO moved forward and toward the address
that is, toward the shared space in front of 
narrator. Thus, in the face-to-face configurati
narrators moved their gestures forward and 
ward the shared space in front of them to rep
sent motion INTO and backward and out of t
shared space to represent motion OUT.

The shift in the placement of lateral gestur
with regard to the location of the shared spa
when the addressee was to the side also res
bled the pattern in Experiment 1. In the one-a
dressee configuration, the shared space is
pected to overlap with either the left or the rig
gesture space of the narrator. In depictions
motion INTO, when the shared space was to 
left, narrators usually moved their hands fro
their right gesture space to their left gestu
space (85% of the lateral gestures used when
addressee was to the left in the experimen
700 ASLI ÖZYÜREK

TABLE 2

Proportion of Total Gestures Performed with Different Gesture Axes When the Addressee Location Varies versus R
Constant (Experiment 2)

Gesture axes

Group Addressee configurationN Sagittal Lateral Vertical

Experimental (variable addressee location) To-the-side 103 0.17 (0.04) 0.58 (0.06) 0.25 
Face-to-face 105 0.38 (0.05) 0.36 (0.03) 0.26 (0.0

Control (constant addressee location) To-the-side A 102 0.15 (0.04) 0.50 (0.05) 0.29 
To-the-side B 103 0.17 (0.04) 0.44 (0.06) 0.32 (0.0
sgroup). In contrast, when the shared space was
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to the right, narrators moved their hands fro
their peripheral right side toward their right ge
ture space so that their gestures could move
the shared space(78% of the lateral gest
used when the addressee was to the right in
experimental group). Similarly, in all the scen
of motion OUT, the location of the lateral ge
tures changed in relation to the narrator’s bo
depending on where the shared space was
cated. When the shared space was to the left
narrators moved their hands from their left g
ture space to their right gesture space in orde
represent motion OUT (82% of the lateral g
tures used when the addressee was to the le
the experimental group). In contrast, when 
shared space was to the right, narrators mo
their hands from the right side of their bodies 
ward the periphery and further right, moving o
of the shared space (80% of the gestures u
when the addressee was to the right in the ex
imental group).

In sum, variation between the face-to-fa
and to-the side configuration created the sa
contextual effect on speakers’ representation
direction as did variation between two-a
dressee and one-addressee configurati
Speakers preferred sagittal gestures in the f
to-face configuration and lateral gestures in 
to-the-side configuration. Furthermore, the g
tures that accompanied verbal encoding of m
tion INTO and OUT varied depending on t
addressee’s positioning; however, those that
companied verbal encoding of motion ACRO
did not. Thus, the face-to-face configuration c
ated the same shared space as did the two
dressee configuration and also created a sim
contrast with the shared space located to the
of the speaker. Therefore, the results of Exp
ment 2 showed that it is not the number of 
dressees but the intersection of the spaces
ated by the location of addressees and 

speaker that influences speakers’ construal inst

s-
of
 et
).
ent
e

shared space.

GENERAL DISCUSSION

The findings of this study support the vie
that speakers use representational gestures
companying their speech to communicate th

intended message to their addressees. Th
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main findings support this conclusion. Firs
speakers changed their directional gestures t
accompanied spatial prepositions of directio
with variations in the position of their ad
dressees. Two experiments showed that spe
ers prefer to represent direction of motion wi
gestures along the sagittal (front–back) ax
when they speak to either (a) two addresse
seated to each side of the speaker or (b) one
dressee seated 180° in front of the speaker. T
analysis revealed that this was due to the f
that changes in the relative position of the a
dressees changed the shared space—that is
intersection of the gesture spaces of the spea
and the addressees. Second, the results sho
that changes in the gestures were not deriv
from changes in speech, since speakers did 
change the content of their speech with chang
in the shared space. This finding also suppo
the claim that gestures changed due to chan
in the location of addressees. Third, speak
changed their gestures for their addressees o
when the changes were relevant to the mess
conveyed in their speech, thus supporting t
composite signal hypothesis. The changes
gesture direction were found to be specific to t
spatial prepositions in, into, out, and out of that
encode a bounded path that has a beginn
point and an end point. Speakers change the 
entation of their gestures so that they repres
the beginning and end point of motion INTO o
OUT by moving their gestures into or out of th
shared space, wherever it is located. In contra
speakers did not change their gesture direct
for across (changing gestures in relation t
shared space location is not necessary to con
the meaning of ACROSS since acrossdepicts
motion along an unbounded path across spac

Do Gestures Communicate?

These results provide evidence for the co
municative use of gestures and evidence aga
claims that the communicative functions of ge
tures are incidental and that the only function 
gestures is to help verbal articulation (Krauss
al., 1998, 2000; Rime & Schiaratura, 1991
However, even though the results of the pres
study provide support for the communicativ

reeuse of gestures, they do not disprove the hypoth-
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esis that gestures also have internal functions
the speaker (Iverson & Goldin-Meadow,199
Kita, 2000). It is possible that gestures ha
both internal and communicative functions a
that each gesture is designed by taking b
functions into account (Alibali et al., 2001; Mc
Neill, 2000).

This study demonstrates the communicat
use of gestures in ways that no other study 
done to date. First, rather than being based
observational data (e.g., Goodwin, 200
Kendon, 1994), it shows experimentally th
gestures are designed for addressees. Seco
goes beyond the visibility studies (e.g., Aliba
et al., 2001) because it not only shows t
speakers gesture in order to be seen by 
dressees, but it also identifies some of the 
rameters in the spatial context and the accom
nying speech to which gestures are sensit
Speakers attempt to use common space ra
than their own space or the addressee’s spa
designing their gestures. Choosing to use a c
mon space to convey an intended message 
gestures parallels the finding that speakers 
common ground (Clark, 1996) to convey an 
tended message with language. Furtherm
the analysis shows that speakers use sh
space as a medium to represent the directio
motion rather than just as a medium in which
make their gestures visible to the address
One way to understand why gesture orientati
changed with representations of motion INT
and OUT is to think that speakers imagin
landmark objects (e.g., building, room) to be 
cated in the shared space. The shared spa
imagined as having features of the landm
(e.g., building) such as a front, back, and sid
in relation to which the coordinates of motio
INTO and OUT can be determined. For exa
ple, in descriptions of the motion OUT, whe
the shared space as an imagined landmark i
cated in front of the narrator, gestures mov
backward and thus out of it, whereas when 
shared space was located to the side, the 
tures moved laterally out of it. Thus, the resu
of this study show not only that gestures 
communicative, but also that in communicati
they are sensitive to features of the spatial c

text that could be commonly accessible by bo
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speakers and their addressees as well as to
content in the speech.

One open question is whether these chan
in gesture direction had different communic
tive effects on addressees seated in different
cations. For example, did an addressee loca
in front of the narrator have better comprehe
sion of motion INTO when the gesture w
sagittal rather than lateral? The findings of t
study can not provide definitive conclusio
about this aspect of the communicative fun
tions of gestures. Further study is needed to
sess addressees’ comprehension of gesture
entation in relation to what is expressed 
speech and shared space.

It is important to note that the results o
tained in this study might be specific to Engli
speakers who use relative frame of reference
their gestures. For example, Guugu Yimith
speakers of Queensland, Australia, most of
do not use a relative but an absolute frame
reference to represent direction in both th
spatial language and gestures. That is, they 
ent their gestures in the “correct” compass 
rections (Haviland, 1993). It is possible that 
such communities the effects of addressee lo
tion and shared space might not be observe
the way demonstrated here. The effects of 
dressee location on gestures should be inve
gated differently in each linguistic and cultur
community.

Implications and Conclusions

If gestures are designed to communicate a
if they change with addressee location, the fin
ings have important implications for investig
tors who use gestures as a source of informa
about mental processes in educational setti
(e.g., Goldin-Meadow, Wein, & Chang, 1992
Goldin-Meadow, Alibali, & Church, 1993). In
interpreting learners’ gestures, investigato
should take into account the spatial context
the communicative setting such as the sea
arrangement in a classroom. This might infl
ence the representations revealed in gesture

The findings also have implications for cu
rent models of speech and gesture produc
(De Ruiter, 1998, 2000; Krauss et al., 200

thWith regard to the debate about where gestures
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originate, since gestures are found to be c
municative, they must originate in the sam
speech production unit where the verbal m
sage is formulated (De Ruiter, 1998, 2000) o
close interaction with the speech processor. F
thermore, theories of gesture production m
account for the effects of different parameters
the spatial context, such as addressee loca
and the relationship between gesture and sp
content.

Last and most importantly, if gesture
change depending on the addressee, as the
of language changes, this supports the cl
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Alibali, M. W., Kita, S., & Young, A. (2000). Gesture and
the process of speech production: We think, therefo
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1996; McNeill, 1992). This study has show
that speakers design their gestures in rela
to a common ground such as shared spac
they design the rest of their language by tak
common ground into account (Clar
Schreuder, & Buttrick, 1983). The fact th
gestures are designed together with speec
communicate also supports the composite 
nal view which claims that the definition o
language use has to embrace both lingui
and nonlinguistic signals. Therefore, gestu
are not just incidental artifacts of represen
tions that help thinking or speaking, but al
that gesture is part of language use (Clark,are used to communicate.

APPENDIX: MOTION EVENT SCENES SELECTED FROM THE CARTOON
FOR ANALYSIS

Direction of the moving 
figure from the observer’s

Motion events viewpoint of the TV screen

Episode 1
*1.1. Sylvester runs across the street from his building to Tweety’s building. Right to left
*1.2. Sylvester runs into Tweety’s building. Right to left
*1.3. Sylvester flies out of Tweety’s building. Left to right

Episode 2
2.1. Sylvester climbs up the drainpipe. Up–down
*2.2. Tweety flies in the window. Right to left
*2.3. Sylvester flies in the window after Tweety. Right to left
*2.4. Granny throws Sylvester out of the window. Left to right

Episode 3
3.1. Sylvester climbs up inside the drainpipe. Up–down
3.2. Sylvester falls down the drainpipe with a bowling ball inside. Up–down
3.3. Sylvester rolls down the street. Left to right

Episode 6
*6.1. Sylvester swings across from his building to Tweety’s building with a rope Right to left

Episode 8
*8.1. Sylvester runs across the wires from one building to another Right to left
.

n
er-

d

*Motion events selected for the motion IN, OUT, and AC
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