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The Development of Morphology
without a Conventional Language Model#

Susan Goldin-Meadow & Carolyn Mylander
The University of Chicago

ANTRODUCTION

The language~tearning child in all cultures is
exposed to a model of a particular tanguage and, not
surprisingly, acquires that language. Thus, linguistic
input clearly has an effect on the child’s acquisition
of language. Navertheless, it ig possible that
linguistic input does not affect all aspects of language
development uniformly, and that variations in linguistic
input will alter the course of development of sonme
properties of language put not of others. In our aown
work, we have focused on isolating the properties of
language whose development can withstand wide variations
in learning conditions —-- the “resilient™ properties of
lanquage. We have observed children who have not been
exposed to conventional linguistic input in order to
determine which properties of language can he developed
by a child under one set of degraded input conditions.
The children we study are deaf with hearing losses zo
severe that they cannot naturally acquire oral language,
and born to hearing parents who have not yet exposed
them to a manual language. Despite their impoverished
language learning conditions, these deaf children
develop a gestural communication system which ig
structured in many ways like the communication systems
of young children learning language in traditional
linguistic environments (Feldman, Goldin-Meadow &
Gleitman 19787 Goldin-Meadow 1979, 19823 Goldin-Meadow &
Hylander 1983, in press)., .

In our praevious work we have shown that the gesture
systeas our deaf subjects develop are structured at the
sentence level of analysis, i.e., there are patterns
identifiable 2Cross gestures in a string. Howaver,
natural !anguages, both signed and stoken, are known to
be structured at many differqnt levels of analysis. [
a hierarchy of structured levels is common to natural
languages, it becomes important to ask whether the deaf
childre {n our studies display such tierarchical
structure as well (i.e., is hierarchical structure a
“resilient” property of language?). Consequently, the
primary objective of this study is to determine whether
the deaf children”s gesture systems are also'structured
at a second level of analysis, the level of the
morpheme. Thus, we ask whether structure exists pjthin
gestures as well as across them, and consequently
whethrr aspects of morphological structure can be
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developad by a child without the benefit of a
convantional language model.

Background. Sign languages of the deaf ars
autonoaous languages which are not derivative from the
spoken languages of hearing cultures (Klima & Bellugi
1979). A sign language such as American Sign Language
(ASL) is a primary linguistic system passed down from
one generation of deaf people to the next and is a
language in the full linguistic sense of the word — it
has structural properties (as does a spoken language) at
syntactic (Fischer 19735 Liddell 198D), morphological
(Fischer 19733 Klima & Ballugi 19793 M.Donald, 19823
Nawport 19813 Supalla 1982) and "phonological® (Battison
19743 Lane, Boycs-Braen & Bellugi 1974) levels of
analysis.

Dmaf childrcn born to deaf parents and sXposed from
birth to a conventional sign language (e.g., ASL) have
besn found to acquire language naturally} i.=., these
children progress through stages in acquiring a
conventional sign language similar to those of hear ing
children acquiring a conventional spoken language
(Hoffmeister & Wilbur 1980). Thus, in the appropriate
linguistic environmant (a signing environment), deaf
childran are not at all handicapped with respect to
language lmarning.

Howaver, 90% of deaf children are not born to deaf
parents who could provide wmarly sxposure to a sign
language. Rather, they are born to hearing parents who
quite naturally expose their children to speech
(Hoffamister & Wilbur 1980). It is extremely uncommon
for deaf children with severe to profound hearing losses
to acquire the spoken language of their hearing parents
naturally, that is, without intensive instruction. Even
with instruction, the children’s acquisition of speech
t is markedly delayed when compared either to the signs of

deaf children of deaf parents or the speech of hesaring

children of hearing parents. By the age of S or &4, and
despita intensive early training programs, the average
profoundly deaf child has only a very reduced oral

linguistic capacity at his disposal (Conrad 1979).

In addition, unless hearing parents send their deaf
children to a szhool in which sign language is taught,
these deaf children will not be exposed to conventional
sign input. Under such non-propitious circumstances,
these deaf children might be sxpected to fail to
communicate at all, or perhaps to communicate only in
non~symsbolic ways. This turns out not to be the case.

Pravious studies of doaf children of hearing parents
have shown that these children spontanecusly use symsbols
(gestures) to comamunicate evaen if they are not sxposed
to a conventional msanual language model (®.g9., Tervoort
1961). Thase gestures st ; gferred to as “homs signs.”
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Early studies, howaver, did not ask whether home sign
systems are structured as human languages are. As a
result, we have focused particularly on the structuyral
aspects of deaf childran®s home signs and have attempted
to determine which linguistic properties found in
natural child language can also be found in home signs.

2OUS ms 3.

S.' We observed the homa signs of &

deaft children of hearing parents in Philadelphia and 4
in Chicago. We found that all 10 children davelcped
systems with a number of lexical and syntactic-semsantic
properties comparable to marly child language (Feldean
at al. 1978} Goldin-Meadow 1979, 1982). In addition; we
investigated the possibility that the deaf children
might have learned their home sign systems from their
hearing parents. In particular, we asked whathar the
parents, in an effort to communicate with their
children, might not have generated a structured gesture
system which their children then imitated, or whether
the parents might not have shaped the atructure of their
children’s gestures by patterning their rasponses to
those gestures. We found no evidence for either of
these hypctheses (Goldin-Meadow & Mylander 1983, in
prass).

The children developed 2 major types of lexical
signs: 1) deictic signs used to refer to people,
places, and things (e.g., pointing gestures which rely
on context for interpretation); and 2) characterizing
signs used to refer to actions and attributes (m.g., a
fist held at the mouth accompanied by chewing [EAT], or
the index finger and thumb forming a circle in the air
LROUND]) .

In addilion, tha children concatenated these lexical
items into sign sentences expressing the semantic
relations typically found in child language. We use
linguistic terms such as “sentence” loosely and only to
suggest that the deaf children®s gesture strings share
certain elemental propertiss with early sentences in
child language. As an sxample of a sign sentence, one
deaf child pointed at a block tower and then signed HIT
(tist swat in air) to indicate that he had just hit the
tower. In another example, the same child signed HIT,
then pointed at his mother to request her to perform the
hitting. These sign sentences were found to conform to
reqularities of 2 types: 1) Construction order
regularities which describe where a particular cage or
predicate tends to appear in a sign gentence (e.g., the
sign for the patient, apple, tends to precede the sign
for the act, EAT)} 2) Deletion regularities which
describe the likelihood of a particular case or
predicate to be omitted in a sign sentence (w.g., a sign
for the patient, apple, would be less likely to bm

o 5
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omitted in a sentence about eating than would a sign for
the actor, boy).

Finally, the children were zble to gensrate novel
complex sentences (containing at least two propositions)
from combinations of simpie, one-proposition sentences.
For .examsple, one cuwild pointed at a tower, produced the
HIT sign and then the FALL sign (flat palm flops over in
air) to comment on the fact that he had hit fact;] the
t=nnr and that the tower had {fallen fact:l.

MORPHOLOBICAL PROPERTIES OF THE DEAF CHILD'S SIGN SYSTEM

As described above, our pravious work focused on the
structyral regularities across signs in our deaf
subjects’ gesture sentences. For the purposes of this
“gsyntactic® analysis, we treated mach sign as the
minimal meaning-bearing unit. Howaver, in sxamining the
corpus of signs produced by mach child, we began to
notice certain sub~sign foras (e.g., handshape and
motion) which seemed to be associated uith consistent
meanings, and which seemed to recur across different
signs. For sxample, one chiid used tha same motion form
{moving the hand forward in a 2traight line) to mean
*smovement along a linear path® in at least 2 different
signs, once with a fist handshupe (resembling a person’s
hand moving a lawnmower in a straight line) and a second
time with a flat pala handshape (resembling the
lawnmower itself moving in a straight line). In
addition to suggesting that the child can focus sither
on a person acting on an object or on the object itself
in generating a sign, this example also suggests that
handshape and motion might be separable sub-sign
components within the child’'s gesture system.

A second type of example further reinforces the
hypothesis that the deaf child’s signs aras divisible
into components. Several children produced signs
composed of 2 conflated motions, and at other tirces
produced thase same motions in l-motion signs. For
example, one child produced a conflated 2-motion sign to
describe snow falling: a palm with the fingers spread
handshape (representing particles of snow) was moved
downward in & linear path Imotion 1) while the fingers
werme wiggled Imotion 21 (“snow-FALL+FLUTTER"). The sime
child at other times produced each of these motions in
separate 1-motion signs: The finger wiggle motion was
combined with the spread palam handshape to mean
*snow-FLUTTER® and the linear path motion was combined
with the soread palm handshape to mean “snow-FALL."

These exanmples suggest that at least some of the
deal children®s signs are decomposable into smaller
mor pheme-1ike components. HNevertheless, these examples
do not by themselves provide evidence of systematic hand
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and motion morphemes, as these selected cases may not be
representative of the child’s sntire lexicon. In order
to argue that the deaf child’s signs are consistently
divisible into hand and motion morphemes, we must review
the corpus of signs as a whole and show 1) that the
child has a limited set of discrate hand and motion
forms which ccaprise his lexical items, 2) that a
particular hand or motion form is consistently
associated with a particular mzaning (or set of
meanings) throughout the child’s lexicon, «nd 3) that a
particular hand or motion form recurs across different
lexical items and thus is not limited to a single and
(for the child) potentially unanalyzed lexical item.

Recent research on the aigns of ASL that are highly
mimatic in form has shown these signs to be composed of
combinations of a limited set of discrete morphemes
(McDonald 19823 Newport 19813 Supalla 1982). These
signs appear to be constructed from handshape, movement
and placement morphemes which combine with one another
in a rule-governed fashion. To determine whether our
deaf subjects’ gestures can also be characterized by
systematic combinations of meaningful forms, we selected
one of our original subjects (David) and analyzed all of
tha characterizing signs the child produced during a
2-hour naturalistic play session videotaped in his home
when he was 33;11; an age at which both deaf and hearing
children learning conventional languages have typically
already begun to acquire certain morphemic distinctions
(e.g., HacWhinney 197463 Supalla 1982). Following the
ASL literature on morphological structure in mimetic
signs, we coded each sign produced during this session
in terms of its handshape, rotion, and place of
articulation.? Reliability between two independent
coders was B5-95% agreement for handshape, 83-93% for
motion, and 88%Z for place of articulation.

Handshape Morphemes

Handshape Forms., Following Supalla (1982) and
McDonald (1982), we coded each handshape according to 4
cimensions: the shape of the palm, the distance between
the fingers and the thumb, the number of fingers
extended, and the presence or absence of spread between
th2 fingers. We began by zoding handshapes without any
pre-establighed categories alu..g these dimensions.
Thus, for example, we wrote down the distance (in
inches) between the fingers and “humb of a particular
handshape and did not try to force that handshape into a
limited set of thumb-finger distances. We found,
however, that David used only a restricted number of
values cn each of the 4 dimensions (see Table 1 which
displays the handshapes David used on these tapes
described in terms of the 4 dimensions).? In fact,
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David used fewer values on certain of the dimensions
than are used in ASL (#.g., David used 3 values for
thusb-finger distance; Supalla lists % valums for ASL)
and he used them in a more restricted way than is
typical of ASL (w.g., David used 2 fingers sxtended only
with a straight pulm and +Spreads in ASL Supalla finds
that 2 fingers can be usxd with a straight or round palm
and with or without spread){

AME § .

Bescelption of Kandshapes Used by David at Age 3310e

! Spread |
| Shapt of  ThusdeFinger  Musber of  Betwees | Kuster of
1 Ml Bistance Fingers  Fingers | Tiaes Used
} !
! !

Fist ! Round Fingers cerled { L - R 97 /]
! into pale !
1 . !

0 ! Round Teuch or {1/2° 4 = 162 130
! !

£ ! Rousd 3 L | = 1L
I t

hle ! Straight 1) LRTOR {7 S N TR ]}
! {

Spread Pala | Straight 0 ‘40 thend U A L NN
t t .

Poiat ! Strafght 1] 1 (TR N )]
! !

v ! Straight (1] 2 s 7003
! !

L ! Straight 0 1 ¢ thund ¢t
! H

Thush ! Straight n thusd LTI B A )
H !

F ! Round Touch | mo!o3Lon

&, Bath I-cotion and 2-sotica signs are {ncleded in thls tadle; na = ot
applicadle

The handshapes we found in David’s signs turn out to
be, for the most part, the unmarked handshajses of ASL
(cf., Klima & Bellugi 1979), and the handshapes deaf
children learning ASL from their deaf parents produce in
their initial stages of acquisition (McIntire 1977).
Moreover, the most frequent of David’s handshapes, the
Fist, 0, C, Palm, Spread Palm, and Point, also turn ocut
to be just those handshapes found in the spontaneous
Qestures accompanying the speech of hearing chiluren
asked to explain conservation during a Piagetian task
(Church & Goldin-Meadow 1984). Thesw handshapes thus

O
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appear t3 be comaon in the communrications of both deaf
and hearing individuale and it is therefore not
surprizging that they appear in David’s lexicon.

* m- +» We saw above %hat
David used a limited set of discrete handshapes in his
signs. We next determined whether those handshapes
mapped in any systematic way onto categories of
meanings. We found that David used his handshapes in 3
ways {(cf. Table 2): to reprusent the way a hand is
shaped as it HANDLES an object, to represent the shape
of an OBJECT itself, or to function like a pencil TRACE
of the extent of a static object or the path of a moving
object. Davicd’s OBJECT and HANDLE handshapes are
reminiscrnt of the classifier and instrumental
handshapes, respectively, descrioed for ASL (cf.,
Frighberg 19753 Kegl & Wilbur 197463 NMcDonald 19823
Supalla 195Z) and his TRACE handshape reseables those
handshapes Mandell (1977) cites in his descriptions of
sketching in ASL. Within the TRACE category, ncte that
the O han! is used to trace the extent of static objects
and is thus distinguished from the Point hand, which ia
used to trace the path of suving objects.

Table 2 displays tha handshapes David produced in
1-motion signs, classified according to form and type of
representation. Listed in each category are all of the
objects David chose to represent with that form (the
number in parentheses next to each object represents the
number of times the handshaps was used for that ohject).
For each group of objects, we were able to ~bstract a
common attribute shared by all objects in that group.
That common core we take to be the meaning of the
handshape eorpheme. All of David’s 18! handshapes in
t-motion signs could b classified into categories
defined by parLi"lar hand formse and object meanings.

In addition, 22 (92%) of the 24 handshapes in David’s
2-motion signs (not shown in Table 2) were found to
confore to the form/meaning criteria established on the
basis of the t-mation signs. It is worth noting that
only two handshape categories were represented in the
set of 2-notion signs David produced ~- the Fist form
meaning “Grasp small % long object* and the Palm form
meaning “Vehicle or animate object" —- suggesting that
in David’s system there may be additional constraints on
the types of handshapes that can be used in 2-motion
signs.

Although most of the handshapes in Table 2 were used
to represent a set of (more than 1) objects, 4 were used
for single exemplars only. The Thumb was used once to
represent pushing a button. The other X handshapes, V,
L, and F (all of which are marked handshapes fn ASL),
are conventional gest.ores within our hearing culture,
representing scissors, a gun, and a coin, respectively.

9
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Riatrhipes [n I-Metlon Sipas
1 Trace Path o ]
| KEndleldpeef Bject | I-trpe of D0 ject 1 Traze Bstest of B0ject ¢
! ! ! !
fist § feasp saall U(2° dhay) ! ! !
§ 2ad 1oeg ()5° Jemgth) ! ! !
I obects 10 031 ! ! !
1 Sallesa slring (31, deme~ § ! !
b ostick 13, Maadledar (D), § ! !
b Mt belo 1), eelas (10, 8 ! 1
1 it ), spece (), 1 ! ]
Tl steerisg edned (1), tres ! !
I pezeving (1), sabelle | 1 !
1 Sadle ! ! ! !
! ! ! !
[ ] § Srasp sand) (€2* dhsa) 1 "omd coepact obfects 2 (1101 Trace extest of ety !
§object of sap lengtds 8 (4! roend Mi} 181, comd e !
| dmma @ el (), | age (D) 1 beard () esatactetn), |
1 deaastict 19, plece of o I tie 151, slrae (1) !
1 lead (1), sdee Baces (1), § ! !
I spa il stras tin, 3 1
1 lrapese siag () ! : !
! ! - 1
[4 § Geasp Jarge 002 dlan) § Laevtd objects 8 () ! !
§okject of say Besgths SN T tatle () ! !
8 ey W), gulter seck (0, ¢ 1 !
1 Besgth of strow (1), ofbe | ! !
b Bask 1)) salt shater 1) g ! !
! ! ! !
fals § Coctact farge sarfeces §Flat, wide sofects 701D g 1
140y 1 s @), it (1), b1e¢ g t
b togof peddom toy (1, | slags (83, delterily H 1
bosteadd (i), amth (1), | eags 131, okeet {11, ! !
I oslbesof toydag 021, back | Seard i, dat (1 ] 1
| Mtetle i), brat st ! !
1 edtar () § ¥hicle or Medsate objrcts !
! el ! !
! 1 saliler fneor ), ! !
1 1 stite i), Ltle (D), [ 1
! I sute tn) ! !
! ! 1 !
Spraad Pale § Contact sasy sasl) I Noay saall partictes or ! !
. §sorfacess 1 ) ¥ object oith Indisltasted ¢° !
I plasebeps (1 Pportss 31 4 !
1 1 ssee 020, tees (1), spates | 1
! U oof sadeelln (1), welas of | !
1 I Medoisgs ), velesof !
! b sstterify wisgs 1D) ! !
! 1 ! !
Paist ! § sy slraipht sbjects 2 107 Trace pethoof obiects S (1§
! Uostroe 410, (at prasy ) | peur 1y peasy (1), !
! ! 1 Sewe, 01, tepbag 21, 1
! ! 1 wbeel 301 !
! ! ! !
¢ ! § Sclesars ! !
L ! § Ces 111 ! !
? ! e ) ! !
Thesd 1 Comtact peess-dutton (f) ! 1 1
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It is isportant to note that the handshape David
used in his signs was nat necessarily a literal
representation of the way a hand grasps a particular
object in the real world. For example, the same form
(tha Fist) was used to represent grasping a balloon
string, drumstick and handlebars, objects which vary in
diameter. Thus, David did not appear to distinguish
objects with varying diametears within the Fist category.
However, he did distinguish objects with small diameters
25 3 set from objects with large diaceters (e.g., a cup,
a guitar neck, the length of a straw) which were
reprasented by a € hand. 0Overall, David’s handshapes
appmared to be discrete categories rather than analog
reprasentations of "real world® actions.

Hotjon Morphemes

Hotion Form. Friedman (1977) isolated manner of
motion as a fundamental aspect of movement in ASL. 1In
analyzing David’s signs, we similarly focused on manner
of motion, i.m., the way in which the arm and/or hand
movyd. HWe found 4 types of hand movements (open/close,
bend, wigcle, finger revolve) and 4 types of arm
movesents (pivot, partial-revolve, full-revolve, rotate)
in David's signs. We noted that arm movements, sither
alone or in combination, perforce create different
trajectorics traced by the hand. The shape of a
trajectory is determined (1) by the type or types of arm
sovements used (®.9., a single wrist pivot results in a
small arczed trajectory; an elbow full-revolve combined
with a ghoulder pivot results in a circular trajectory)
and (2) in instances of pivot-combinations, by how those
movesents are combined (e.g., if 2 pivots in a
combination move in opposing directions, the resulting
hand trajectory is linear).* We also found that
movements (or coambinations of movements) in David's
signs varied in diractionality —- some were
unidirectional and others were bidirectional.

Table 3 displays the different motion forms plus a
"no motion” category found in David’s signs. Each
motion form was defined in terms of typas of movements
(alone or in combination) and directionality. The
resulting 9 motion forms are reminiscent of (but not
identical to) the motion morphemes Newport (1981) and
Supalla (1982) isolated in their descriptions of AS..

Hotjon Form-Meanina Mapping. We next determined
whether each of the 9 motion forms was associated with a
particular class of meanings. We found that David used
most of his motion forms to represent actions but also
used some to represent descriptive traits. Table 4
displays the motions David produced in his l-motion
signs, classified according to zorm and type of
representation. Listed in each category are all of the
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TASLE 3

Resceiption of Matioas Used by David at Age 3311°

H ¢ Nusder of
$ Type of Xotion Directionality ¢ Tises Used
! mecnomemeeaes !
' Lianr ! Coadinatica of Plvots, Uai LI
{ ¢ Cppeaition H
! {
Loag Arc § 1) Coadnatica of Pivots, Uni AL
1 - Ogpositioa !
! 2} Coshimation of Pivots and Uni H
: 1 Purthal Revolves H
' H H
! Stort Art § One Plvot tal o Lon
H !
fee To & Fro 1 1) Comdimtica of Pivets, ] ! S L3D
! - Opposition H
$ 2) Gne Pivot ] !
H H
Circalar $ 1) Cosdination af Full Revalves Uai ? 1S on
§ 21 Cosdisatica of Full Revolees Ul or 81 ¢
1 and Hivots H .
$ 3} belst potater 11 !
1 &) Flogers Revolve Un{ H
Oyen/Close 1 Hasd or Flngers Opea oc Clese tal 110 05l
{ !
Bead § Kand or Flagers Juad Ualor Bt S (.00
H {
¥iggle § Flagers ¥iggle M 300
Ko Motioa  § Hand held in place (1] ! BN

1 & Both I-sotion asd 2-aotiea sigas are acluéed fe tais tadle} Uni =
saldirectionals B = bidirectionsl.

actions or traits David chose to represent with that
motion form. As we did for the handshape analysis, we
were able to abstract a coeson action or description
neaning for each category. 92% of David’s 171 motions
in 1-motion signt could be classified into these
categev-ies (the I3 exceptions are not included in Tabie
4}. In addition, 146 (84%) of the 19 motfions in David’'s
2-motion signs (not shown in Table 4) were found to
confora to the form/meaning criteria establishe:: on the
basis of the f-motion aigns.

h a M n Combjina s
We have shown that David’s sigrns can be described in
terms of handshape form/meaning categories and motion

O
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TARRE 4
Hotiens (n S-ietion Signs

[} Action Dxescription
Eatent or Outline of
shjects 7 110
tell hat (2), Jang nese
1), wige hat (51, 2ong
beard 14), Jong tie (1),
tong straw (4), cutline
soustache 1)

]
Linear § Changa o tecation ateng a
§ stratght patma 4 (72
§  snew fal3 (1), skate
: stida (1), turtle go (4),

penny ge (1)

Change of Lecation te or
trea a particular endpolnts
[ E1}]
I penny ge te (1), scoop
I speen ta (2], wheel tip
. I te 1), Busan sove o= (3,
I save surfece te (1),
: resqve shirt fros (3)

Reorfentation at the bhe=
stnning o endseint of o
change of Jecations > (7)
don hat (1), Katle slt (1),
Jab (eod 150, JI4L bay
(1), put strou (5}, put
boar 11}, reneve hat (1)

Change Orlentation by -

soving hack and (erthy

10 (34
At turtlie (1), tap meuth
181y bird wings flap ¢2),
butter{ly winga flap (21,
strua guitar (5), eove
shoelecos in and wut (1),
aove guitar up and devn
(21, Seat drua (31), meve
relps up and dewn 19),
1iag wave (1)
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turn bag areund (1), turn
straw areund (1), retate
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wpturned ness (4)

balloen etring in clrele
(31, turn crank (1), twist
knob (1), wheeo! relate ())

Opent or Cleses 3 {73
usbralle cpen (1), Santa
stralghten up (1),
sclasars cut (3)

Send: 3 13)
fish swin (1), bird wing
flea (1), tows curl (1),
press gun hasaer (1),
press dutten (1)

Higgle Wigoler 2 ()
snow fiutter (1), play

» e (2}

Ne Motlen Hold Onjects 7 (20
bhold uebrelile (1), hondia=
bore €2), relna (),
banana (21, atraw (1)),

cup (2), steaach (4)

Object Exlster 3 tID)
hat (2), nose (1}, straw
(3}, sclusors (20,
celn 13}
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form/meaning categories. However, we have not yat shown
that a giyn in David’s system was a composite of hand
and motion morphemses rather than ohe unanalyzed wholae,
i.w., that handshape and motion are separable units.
Since signs are composed af hands moving in space, it is
not possible to find handshapes which are actually
separated from their motions. Nevertheless, if we find
that a handshape is not uniquely associated with onm
sign but is combined with several differsnt motions in
differant signs, then we have evidence that the
handshape can function as an independent unit in David’s
system. Similarly, if a motion is combined with
different handshapes in different signs, there is
svidence for the separability of that motion.

Table 5 presents the number of types (and tokens) of
signs produced by David, classified according to
handshape and motion. Note that & of the handshapes
(Fist, 0, C,-Point, Palm, and Spread Palm) wers found in
combination with at lwast 4 and as many as B8 differeant
motions. Moreover, all of the motions except Wiggle
ware found in combination with at lsast 2 and as many as
S of these handshapas. Thess & handshapes and all of
the nmotions except Wiggle thus satisfy our criterion as
independent units in David’s signs. In contrast, of the
remaining 4 handshapes, Thueb, L and F were mach found
coabined with only 1 motion and V cccurred with 2
motions, one of which was “no motion.” Recall that in
Table 2 mach of these 4 handshapes was used to represent
only one object rather than a class of objects. Thus,
the signs in David’s system which contain these 4
handshapes may in fact be unanalyzed wholes in which
handshape and motion are not isolable unjits.

RISCUSSION

He have found that the corpus of signs David
produced can be characterized as a system of hand and
motion morpheses; in particular, David’s signs ware
composed of a limited and discrete set of 10 hand and ¢
motion forms mach of which was consistently associated
with a distinct aeaning and recurred across different
lexical items. Thus, David’g signs appeared to be
decosposable into smaller sorpheme-11ike components,
suggesting that his gesture system was indesd structured
at the sign level.

Two important points are worth noting about the
signs in David’y gestura systena. First, David used
discrete foras to represen’. the objects, actions and
traits in his world despite the fact that in the manual
sodality one can represent movements and shapes in a
continuous fashion. Although ajmetic signs in
conventional sign languages such as ASL were originally

\ 14
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4. The First nusker represents the total asader of ditferent tyses of signs David preduced
in that cateqoryd the nusber in pareatheses represeats tae total ausker of tokens. '

thought to be built on just such an analog use of
movement and space (DeMatteo 1977), current raesearch has
shown the signs of ASL to be composed of combinations of .
a limited set of discrete morphemes in the sign systems ?
of deaf adults (HcDonald 19823 Newport 19813 Supalla
1982). Moreover, during the acquisition process, young .
deaf children acquiring ASL from their deaf parents do
not learn the signs of ASL that can be seen as analog
representations of movement and space any more easily
than they learn the signs that cannot be seen as analog
' representations (Meier 1981). Thus, sign systeas, be
they conventional or individualistic, appear to be
characterized by a system of categorical rather than
analogic representation.
Second, David’s signs appear to be organized in
relation to one another, as opposed to being organized
only in relation to the objects they represent. One
indication of organization across lexical items is the
fact that David’s signs, at times, adhered to sign-sign
constraints (i.e., the fit between a sign and the rest
of the signs in the lexicon) at the expense of
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sign-object constraints (i.e., the fit between a sign
and the object it reprasents). The 2 hand sxceptions in
David’s 2-motion signs illustrate this point. Recall
that only two handshapes seemad to be allowable in
David's 2-motion signs and that this set included only
one HANDLE handshape -- the Fist. In exception 1; the
Fist hand was inappropriately used to reprasent
contacting the back of a turtle, a refersnt that fits
David’'s mganing category “Contact large surface” and (on
the basis of the properties of the object) should have
besn represented by a HANDLE Palm. David appeared to
use the formally appropriate Fist rather i{han the
semantically appropriate Palm, suggesting that formal
considerations may override gemantic considerations in
David®s system. Similarly, in exception 2, the Fist
hand was inappropriately used to represent grasping a
small short knob, a rafereni that fits David’s meaning
category "Grasp zeall object cf any length® and (based
on the properties of the cbject) should have been
represented by a HANDLE O. Again David substituted a
Fist (the handshape for small long objects), adhering to
the formal constraints on handshapes in 2-motion signs
at the expense of sign-object constraints.

We have described the gesturss developad by a deaf
child with hearing losses 30 severs hs cannot naturally
acquire oral language, and born to hearing parents who
have not yet exposad him to & conventional manual
language. Despite his impoverished language-learning
conditions, this child developed a gesturail
communication system with structure at the sign level,
i.=., a gastural system whose laxical items wers
organized with respect to one another, with comsponent
pleces of form and component pieces of meaning
inter-relating the items. These results suggest that a
child can develop the rudiments of a structured
coasunication system — including structure at a
morphological level ~- even without a conventional
language model to guide his development.

EQQTNOTESG

# We thank R. B. Church ¢or her help in coding and
anlyzing the data, and our subject and his family for
their continued cooperation and friendship. This work
was supported by a grant from the Spencer Foundation.

1. *™"Spontaneous" here is not meant as a developmnental
statement: Undoubtedly, the development of the deaf
child’s sign system is influenced by both internal and
external factors. He use “"spontanecus* only to
distinguish our subjects’ individualistic sign systeas
from conventional sign language systems (m.g., ASL,
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2. Place of articulation will not be discussed in this
report.

3. Numbers reported for handshape (Tablex 1 and 2)
reflect signs in which handshap2 was codable regardless
of whather the corresponding mation could be seen and
coded. Similarly, nusbers reported for motions (Tables
3 and 4) reflect signs in which motion was codable,
again independent of whether the corresponding handshape
could be coded. Numbers reported for hand and motion
comoinations (Tabla 5) reflect signs in which both
handshape and motion were codable.

4. For combinatiocns of pivots, the trajectory depends
on how the movements are combined. If each pivot moves
in the same direction (- Opposition), the trajectory
produced appears arced in shape, ®.g9., an arm flap in
which the arm pivots up from the shouldzr as it also
pivots up from the elbow. In contrast, if the two
pivots in a coabination move in opposing directions (+
Opposition), the trajectory produced appears linear,
®.g., an arm push from the chest straight forward in
which the shoulder pivrts from from right to left
(counter-clockwise) as the elbow pivots from left to.
right (clockwise).
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