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I. The Resilicnce of Language

One of the most convincing picces of cvidence that language is robust in
humans is the fact that, when prevented from coming oul of the mouth, it
emerges 1 foll form out of the hands. Sign languages developed by deal
communitics are characterized by levels of structure just as spoken languages
arc, despite radical differcnces in how the two systems are perceived and produced
(Bellugi & Studdert-Kennedy, 1980; Klima & Bellugi, 1979; Liddell, 1980:
Lillo-Martin, 1991). Morcover, sign languages are acquired in the same way as
spoken languages. Children are equally open to leaming language in cither the
manual or oral modality (Newporl & Meicer, 1985; Petitto, 1988).

Even more striking, if a deaf child is not cxposed to a conventional sign
language. that child will use gesturc to communicate (Fanl. 1972; ‘Lenncberg.
1964, Moorcs, 1974, Tervoort, 1961); those gestuees are structured in language-
like ways and arc referred to as "home signs' (Morford, 1996). The deaf children
usc poinis and iconic gesturcs which rescmble those used by hearing children.
but arc distinct in scveral respects. Deafl children, but nol hearing children,
combine their geslures into strings structured according to patterns lound in
natural languages (Feldman, Goldin-Meadow & Gleitman, 1978, Cinldin-Meadew
& Feldman, 1977). Morcover, the deall children use their gestures for all of the
functions of language — requests, comments on the here-and-now, comments on
the non-present, and even comiments on the gestures themselves (Goldin-
Mcadow, 1997). We focus here on onc of the language-like structures found in
the deaf children's gesture systems — the crgative patierning underlying gesture
senlcnces — and we explore a number of  factors thal might be influential in
creating (hat structure.  Is. for example. crgative paticrning unique to deafl
children in America or (o children in peneral? Or does it arisc whenever two
individuals, old or young, find themselves in a situation where they must
communicale ideas without a conventionally sharcd systcm to help them?

2. Ergative Structurc in Homc Sign

We have studicd the home signs of ten deaf children of hearing parcnts in
Amgerica (6 in Philadelphia, 4 in Chicago). All had hearing losses so severe that
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they were unabie to make use of the spoken anguage wpnt surrounding them,
and hearing pairents who had not vel exposed them lo conventional sign
language  AlE ten produced strings of pestures thin were steacinred, albeit
dilicrenth fiom Enghsh. We focus on two aspects ol senfence-level structure
heermmng with one child. David, as an example

Consider Diavid's gesture sentences when he is in o ‘two-gesture’ period, ;
fume when s sentences’ for the most part contain no more than (wo peslurcs,
1€ the chuld wants 1o commumicate anidea with three clements, he will be forced
o lemve ong of the clements ont For example, il he describes a monse caling
Jheese, e will be wnable 1o includes separale gestures Tor the cater, (he cating
acten, and the enten inoa lwo-peshine senlence. Althowgh in theoty the ehild
ould randomly omil gestares for onc of the thice elements, in fact we lind that
the child 15 quote sastematic in the was lic constructs Tis transitive senlences,
He tends< te produce gestures for the cheese (the patienty and to ewil gestures for
the monse (the fransilive aclor).  David's tendency 1o omit gestures for [he
mensg s nel, however. a prohibition against all aclors - When the actor is parl
Al an itnsitine sentence (e g . a senlences describing o wmonse running to ils
heler s hkels 1o be meluded m the sueface form of the geslure sentence (see
Nieure 1. deft eraph, which displavs the probability that a bansilive aclor,
minsieve actor. or patient will be gestored in David's 1wo-gesture senicnces),
Note that. i terms of production probabulity, David treats the inlransitive actor
ke the patient. and different from the transiive actor.
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Figure 1. Probalubies (hat David pasduced o gestwe for o lemsilive aclor,
WIEIES e ok, o patient mea 2-gestie seibence (el panel), amd tha
he peodueed il gestne mebst posiion of the senlence (oehd panel).

We tirn next to where David places gestures for paricalar scmantic
Jlements an los (wo-pestures senlences  Bven at the corhiest stages of langoage-
learming chitdign praduce sentences cliamacterized by consistent word owder. FFor
cvmplea wo-eord dnld learning Eoghsh, noght cithes siv "monse eat,” "eal
Toreven "monse cheese” bt woukld not say "eheese moose.” I other

hizese

Jks

words, the child follows the canonical patiern for English word order. What does
David do? 1In fact, David also adhcres Lo a cousistent order, but the order is not
the English pattern.  David lends lo place gestures for the patient in the first
position of his two-gesture senlences, and gestures for the actor in the second
position; that is, his preferred order would be "cheese mouse.” Morcover, David
also lends lo place gestures for Ihe intransitive actor in first position of his Iwo-
gesture senlences (see figure 1. right graph, which displays the probability that a
transitive actor, intransilive actor, or patient will be gestured in st position of
Davil's two-gesturc sentences). Note again that, now in terms of gesturc order.
David (reats the intransitive actor like the patient. and different from (he
trmsitive actor.  This particular patiern is reminiscent of the crgative pattern
found in some natural languages (c.g.. Chinook, Djirbal).

The hatlmark of an ergative pattcrn (Dixon. 1979 Silverstein, 19760) is that
the actor in an intransitive senlence (monsec in the proposilion ‘'mouse mns-to
holc") is distinguishcd linguistically from the actor in a (ransitive sentence
{mousc in 'mouse cals cheese') and instead is marked like the patient (cheese). In
contrast, in English which is predominantly an accusative lanpuage, intransitive
actors arc treated like transitive aclors and not like patients. ¢.g.. both actors
precede the verb ("the mounse runs 1o the hole” and "the monse cals the cheese)
whilc paticnts follow the verb ("ihe mouse cats the cheese). In a sense. ergative
languagcs highlight the fact that the runner is afTecicd by the ranning action (by
tecating il in the samc way thal paticnts are treated), while accusztive languages
hiphlight the fact thal the runner iniliates the running action (by trealing it in
the same way that transitive actors arc trealed).  Dawvid produces gestures more
ofien for paticals {eaten-cheese) and for intransitive aclors (running-mouse) (han
for transitive actors (cating-mousc). This pattern is crgative in that gesture
production is high and equal for intransitive aclors and paticnts. and low for
transitive aclors. Morcover, David produces gestures for patients (ealen-cheese)
and for infransitive aclors (funning-mousc) in sl position of two-gesture
scnlences, buf produces gestures for transitive actors (cating-mouse) in 2nd
position. This patiern, loo, is ergative in that sentence position is the same for
intransitive actors and patients, but different for transitive aclors.

This ergative pallern is not unique to David. All ten of the American deal
children of hearing parents that we have observed thus far displayed an crgative
pattcrn in their production of scmantic clements (Goldin-Meadow & Mylander,
1984). In terms ol gesture order. all of the childien tended to praduce patients
and intransilive actors in 1st position of their two-geslure senlences: however,
they produced oo few transitive actors overall to discern any pattern with respect
io this clement.

3. Is Mother Responsible for the Ergative Pattern?

Where dacs this crgative patiern come from? We firsl look al some abvious
ways (hat the deaf children's environment could have influenced iheir gesturcs.
The deal children’s hearing parents gestured as they spoke to their children, as do
all hearing parcnts (Shatz, 1982). 10 is possible (hat the parents fashioncd a
Tanguage-like system in their gestures which their deaf children then learned. In
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previons work, we have found no evidence supporting this hypothesis for any of
the constrictions the deaf children created in their gesiure systems (syntactic
<tructure. Goldin-Mcadow & Mylander. 1983: morphological situclure, Goldin-
Meadow. Mylander & Butcher. 1995. noun-verb categories, Goldin-Mcadow,
Buicher. Mylander & Dodge. 1994 communication about the non-present,
Bucher. Myvlander & Goldin-Meadow. 1991 Morford & Goldin-Mcadow, 1997).
Indeed. when we use the same tools (o code and analyze the gestures produced by
1he deaf chiddren's hearing mothers, we find (hat the mother's gesture production
preballity patterns bear no resemblance to her cluld's gesture patterns {sce figare
Y left pancls, which displays the production probability patterns for fonr deal’
childeen and their heanmg mothers in our American sample). Thus. the geslures
that the heasing mothers produced did not provide o good model for the stmcture
foornd i the deal chiddren's gestures. The mothers' data underscore (wo addilional
smporiant points  First, the crgative structure found in the deal” children's
coatnres 1< pot an inevitable product of our coding system. Sccond. the struclure
1< not an neviable product of the manual modality — the children's hearing
mothers are nsing their hands but their hands do not display ergativity.
Another possibility is (hat the structure found in the deal children's gesture
cveiemis comes not from (heir mother's gestures. but froni patierns within the
culture that are so deep as to be bevond onr awareness. for example. from they
wan parents structare interactions for their children. To explore this possibility,
we ohserved deaf children of hearing parents in a Chinese cullure. We know from
previows observations (Chen & Uttal. 1988: Goldim-Meadow & Saltzman, 2000,
Miller. Waley. Fung & Liang. 1997, Stevenson. Lee. Chen, Stigler. Hsu &
Kuamura, 1990, Wang. Mylander & Goldin-Meadow. 1996) that parcnts interacl
with their children, both deaf and hearing. differently in ‘Taiwan and America.
The question is whether these distinct interaction pattcrns have an impacl on the
deafl chaldren's gestures We observed four deal children of hearing parcnts twice
belween the ages of 3.8 and 411 (vrs imos.) As in our American sample. the
uldren knew no sign language and had made very little progress in acquiring
<poken language. cven with intensive instruction. We examined siructure in the
restures produced by the Chinese deafl children and by their hearing mothers,
neing the ol that we developed for the American deal children and their hearing
mothers (Goldin-Meadow & Mylander, 1998). We fonnd that 3 of the 4 Chinese
deal cinldren displaved an ergative pattern in their gestures (see fignie 2, right
craphg) The fourth child displaved an accusative pattern — she produced gestures
for iteanciive actors at the same rafe as she produced gestures for (ransitive
aztors, and both rates were lower than for paticats, Thus, 7 ol the 8 deaf children
displaved an crpative pattern in their pestures, suggesting that this way of
organzime comummention is rekatively robust,  Interestingly. the crpative
patlern was far more rebust in the ehildien's pestures than in their hearing
mathers' Wiale the deaf children produced gestures more oficn for intransilive
actars than for transitive actors and cqually ofien for paticnts (an ergabive
pasternt, the hearing mothers were not consistent in iheir  trcatment of
miranane actors Tndecd. the striking ebeervition is that the American deaf
Ildsew's vestusc sveteins lnoked more hike the Chinese children's gesiures half-
aon aronnd the globe than Iike theit mothers” gestures in the very same room.

Al et

] Transilive Actor
1 Intransitive Actor
B Transitive Patient

5 100
o ﬁm “!
0.00 -

David Mother

=]
~J
4]

(=}
N
(%4}

1.0
08

06
04
0.2
0.0

Abe Mother

1.00 1
0.75
0.50 ~

0.25
ﬂ

000

Marvin Mother

1.0
0.8 1
06 -
044 1y
0.2+
0.0

Production Probability Production Probability Production Probability Production Probability

Karen Mother

Production Probability production Probability Production Probability Production Probability

1.0 1
0.8 4
0.6 1
04-
02

0.0

1.0
0.8
0.6 41
0.4 -
0.2 1

Al

Fen Mother

|

00

1.0
0.8
06
04
0.2

Ling Mother

]

0.0

10
0.8
086
0.4
0.2

Baoc Mother

dn

00

Qing Mother

Figure 2. Probability that deaf children and their hearing mothers in
America (left graphs) and Taiwan (right graphs) prodiced a gesture for
trnsilive actors, intrnsitive actors, or palicnls in a 2-gesture sentence
Probabililies were calelated nsing senfences in which Uiree  semantic
elesents could be gestured but only two actuatly were gestured.
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4. Could the Communicative Sitnation Itself he Responsible for
the Ergiative Structure?

The spontancons gestures that the deaf chaldren create (o comnwmicate with
thnse aronnd them are et dependent on the presence of a conventional language
madel o this sense. they are resilienl propertics of lgaape (Goldin-Mecadow.
19821 However. if these propertics arc so resilient. why don't they appear in the
eestures that the hearng mothers use? The mothers are using their hands (o
commumicate. Why don't they form a gesture svsiem that has the same restlicint
properiics as thor children's gestures?

We suggest that the hearing mothers are not at liberly to create a gesture
system that has scgmented and discrete structure,  They already have such a
avsiem — speech Moreover. McNelll (1992) has amassed considerable evidence
shewing that the gestures speakers produce along with their talk form an
intcerited svstem with that talk (see also Alibali & Goldin-Meadow, 1993:
Goldin-MMeadow. Ahibali. & Church. 1993)  Gesture forms a cohcrent systcm
semantically as well as temporally with the 1alk it accompanics. Because the
mnthers falk continuously as they gesture (they are. afier all, commiticd to
teacling their deaf cheldren oral language). their bands are not "frec’ to take on the
praperiies of their deal children's gestures.  Indeed. we have hypothesized that
ecsture takes on these language-like forms only when it assumes the linclions
of language (Goldin-Meadow, McNall & Singlelon. 1996), as seen in
comentional sign languages created by deal communitics. or in the idiosyncratic
vestire sy<tems created by dealchildren of hearing parents. 11 the deaf children's
mothers were to stop lalking, would they then begin 1o use gesture as their
thildren do? Would they creale a gesture sysicm with ergative structurc?

We attemipted 1o simulale the deal child's language-creating situation but
with hearing adults as creators. There are two. very obvious differences between
the adults and the deaf cluldren. First. the adults already know a conventional
tangnage (Engli<h) and thus their created gestires could be heavily influenced by
the particular language that they know.  Sccond. the adulis are not children and
thus are well hevond whatever critical period there is for language-learning (but
perhaps not for [anguage-creating). To the extent that we find differences between
the gestores that the adults and the deaf’ children create. age and Eanguage-
kanwdedge become likely candidates for causing those dilTerences. Bul o the
extemt that the gestures created by the adults and deaf children rescmble one
another, we have evidence that the created structires do not reflect a child-like
wav of arganizing the world  Adulis, cven those who alicady have a language,
may organize their communications in precisely the same wavs as the deaf
children. raising the possibility that the Tanguage-like propertics found in the
deal chaldren’s svsiems result from trving 1o get information from onc human
mumd to another in real timie,

Tuwo female callege students, both native English-speakers who had no
bnowledee of sizn language. participated m the stindy.  We showed the aduits
sulentaped vigneties from the batieny designed by Supalia, Newpost and their

ollzagnes nin pressy lo assess knowdedge of ASL. The adults were asked 1o
lzconhe e h event depicied on the videatape waithont nsiy: speeeh and using,

Bdedi,
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only their hands. Neither the gesturer nor the ‘listener’ was permitted to talk.
The two adults took tlurns gesturing and alteroated playing the roles of gestarer
and listener during the session (scc GershkofT-Stowe & Goldin-Meadow, 1998,
for further details on the basic experimental procedurc). Because we were
interested in whether there would be changes in the gestures over time, we
arranged for the two adults (o meel Iwice a week for 10 weeks. Hall-way through
the sessions. we introduced a third adult — a novice — who had to tearn the
ongoing pesture system. The results presented in fipure 3 come from (he
scssions prior Lo the entrance of the novice.

We used the same system of analysis for (he adulls as we did for the deaf
children and their hearing parcats. For this analysis, we looked at gesture slrings
that could have containcd three semantic clements but, in facl, only contained
Iwo (c.g.. transilive sentences with an underlying structure of actor-act-paticat.
and intransitive scnlences with an undetlying structure of actor-act-location),
Figure 3 displays the probability that cach of the adults produced a gesture for a
Iransitive actor, an intransilivc actor, or a paticnl in a 2-pesture seatence. Nole
that both gesturers produced gestures for intransitive actors as oflen as they
produced gestures for patients. and far morc ofien than they produced gestures for
Iransitive actors. In other words. they displayed the same ergative pattern scen in
the deal children's gesturces,
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Figure 3. Probability that cach of the two adull gesturers produced a
gesture for a trmansitive actor, intransilive actor, or paticnt jn a 2-gesture
senfence,

In terms of gesture order. we found that both adulls tended to produce
gestures for intransilive actors in Ist position of their 2-gestures sentences {c.p.
‘mousc nms’; 94% of 51 sentences for one gesturer. 91% of 47 for the other).
This result is hardly surprising as the pattern parallcls typical word order for
intransitive actors in English. Neither adult produced many gestures lor transitive
actors (4 for one, 5 for the other). which made it impossible to determine an
order preference for this semantic element. More intercstingly. both pesturers
tended to produce gestures for paticnts in st position of (heir 2-gesture sentences
{*cheese cat”; R4% of 81 sentenees for enc gesturer, 73% of 73 for the other),
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Not only is this pattern identical to the deal children's gesture order for paticnts,
but it is also different from the pattern (ypically found in English (ic.. "cat
cheese™ The patient-first pattern is particularly interesting in the adults. The
deal children often (although not always, sce Goldin-Meadow et al.. 1994) uscd
deichic pointing gestures to convey patients.  The adults were unable to take
advantage of this strategy simply becanse there were no objects in the room to
which they could point. The adults were forced to invent an iconic gesiure for
their patients, for example, a smoking movement at the mouth to refer to an
ashtray. which was then lollowed by a gesture representing the action that was
done on that ashtray (e g a throwing action).  Despite the fact that they uscd
iconte rather than pointing gesturcs to refer to patients, the adults followed the
=vime ordening patterns as the deal children (sce Yalabik, 1999, for additional
details on the adults’ gesture productions)

5. Conclusion

We have found the crgalive paitern 1o be robust in communication
situwations. Deaf cluldren of hearing parenis who are inventing their own gesture
svstems organize their gesture senlences around an crgative pattern.  Indeed, even
hearmg chifdren who are learning English and thus acquiring a basically
acensative structure dhisplay an ergative pattern when deciding which scmantic
clemenis to exphicithy mention in words  Goldin-Meadow and Mylander {1984,
pp 02641 reanalyzed the data from four heanng children in the two-word period
and showed that cach chnld tended 1o produce words for intransitive aciors and for
patients at the same rate. and both at a lugher rate than for transitive actors. o
fact. DuBois (1987) has suggested that crgativity underlics all languages (cven
accusative languages). albeit ata discourse level. :

Cqually stnkig. we found that when asked to describe a scrics of action
vignettes usirg their hands rather than words. English-speaking adults invented
an creative structure identical to the one develaped by the deaf children, rather
than the accusative pattern found in thetr spoken tanguage.  These findings
sueeeel that ergative stricture 15 not wiigue to child fangamge-creators. Rather
than reflccting A clild-like way of organizing information for communication.
the creative pattern may reflect o robust solntion to the problem  of
comamumcatmg information from onc mind 1o another. be it an adult or child
nung

We have shown that the ergative patiern is robusl in a communicative
anation in which the participants interact without a shimed fexicon and in the
mamual modality. The next step in our rescarch program is to delermine whether
the robwmst patterns we find in the deaf children's peshines arisc cven in non-
communicative sitvations which do not involve the manual modality (c.g..
arsanging in a non<communicalive 1ask pictures (that represent objects playing
differem semantic roles). 1 so. these patterns may rellect basic patierns in
human thought. sather than basic pattierns i human convnunication. Whatever
the enmtcome of eor fture work, it is clear tat the ergative patlern is resilient in

erunumcatne situations Why then asat relabively inflicquent in the svntas aned
mephnlogy of the wordd's languages” The paradigm (hat we Tave developed o
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explore the forces that impact on language crealion (sec also Goldin-Meadow ¢t
al., 1996) will hopefully permit progress on this question in the future.

Endnotes

* This rescarch was supporled by grant no. BNS 8810769 from NSF and grant
no. ROl DCO049i from NIH to S. Goldin-Mcadow, and by postdocloral
[cllowship F12 DC 00264 to L. GershkofT-Stowe.
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