In P Siple and S. D. Fischer (eds.), Theoretical issues

in_sian langua.
41-63)7 Chica
1991,

e research, Volume 2: Psvcholo
go: The University of Chicago Press,

(pp.

.w Home Sign Systems in Deaf
Children: The Development of

Morphology without a Conventional
Language Model

CAROLYN MYLANDER AND SUsAN GOLDIN-MEADOW

3.1 Levels of Structure in Early Child Language:
The Role of the Language Model

The Tunguage model 4 child is exposed to quite obviously affects the outcome
of the lunpuage learning process. The young child learns English when ex-
pused to English, Samoan when exposed 1o Samoan. American Sign Lan-
puige when exposed to American Sign Language, and so on. It is possible,
however, that properties of language dilfer in their sensitivity to the language
maodel, and that even though the development of certain properties of lan-
guage depends on the presence of a language model, the development of other
properties does not, I so, a child who is exposed to no language model or to
an impoverished language model might be expected to develop certain lin-
guistic properties but not others. Sachs and her colleagues (Sachs, Bard, and
Johnson 198 1; Suchs and Johnson 1976) studied the language development of
i hearing child exposed to an impoverished model of English by his deaf par-
ents and (ound that the child developed some of the propertics of English but
faled 1o develop others. The child's dearth of linguistic input thus had differ-
ential effects on his language development, suggesting that a language model
may not be equally essential for the development of all propertics of language.

We have explored the importance of the language model to the development
of various properties of language by observing children who are not exposed
to a conventional model. The children we study are deaf, with hearing losses
so severe that they cannot naturally acquire oral language. In addition, these
children are born to hearing parents who have chosen not 1o expose them to a
conventional sign language. We have shown that these children, despite their
impoverished language learning conditions., develop a pestural communica-
tion system with some—but not all—of the properties of language found in
the communication systems developed by young children learning language
from conventional language models (Feldman, Goldin-Meadow, and Gleit-
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man 1978; Goldin-Meadow 1979, 1982; Goldin-Meadow and Feldman 1977,
Goldin-Meadow and Mylander 1983, 1984). Our work has focused primarily
on isolating those properties of language whose development can proceed
without the guidance of a conventional language model—what we have called
the “‘resilient™ properties.

The heuristic we have adopted in describing the deaf children’s gestural
communication systems has been to determine which of the properties of early
child language can be found in their gesture systems. Our previous work has
demonstrated that the gesture sysiems our deaf subjects develop are compa-
rable in many respects to early child language. In particular, the deaf children
develop gestures that function as words do in the systems of hearing children
learning conventional spoken lunguages and as signs do in the systems of deaf
children learning conventional signed languages such as American Sign Lan-
guage (ASL). The children in our studies produce two types of gestures: deic-
tic signs used to refer to people, places, or things (e.g., a pointing sign at a
snack), and characterizing signs used to refer to actions or attributes (e.g., a
fist held at the mouth accompanied by chewing [Eat])." In addition, the deaf
children combine their signs into strings that function like the sentences of
early child language in two respects: (1) The deal children’s sign sentences
express the semantic relations typically found in early child language, with
characterizing signs representing the predicates and deictic signs the argu-
ments of those semantic relations. (2) The deaf children’s sign sentences are
structured like the sentences of early child language; specifically, there are
order and deletion patterns identifiable across signs (or words) in a sentence
(c.g., the sign for the patient role [snack] is likely to precede the sign for the
act predicate [EAT]). Thus in our previous work we have found that deaf chil-
dren, even without the benefit of a conventional linguistic model, can develop
gestural communication sysiems with structural properties at the level of the
sentence.

By age 3,6, however, children acquiring a conventional spoken language or
a conventional sign language begin 1o develop structure at a second level—the
level of the word or sign. Typically, children pass through an initial period
during which they learn the words or signs of their language as unanalyzed
wholes or “amalgams™ (MacWhinney 1978; Newport 1984). During the next
period they begin to learn that a word or sign can be composed of parts, euch
of which is meaningful. For example, initially a child might use the word
“untie” appropriately but not be aware that the word is composed of two
parts, “‘un” and “tie.” Later, however, the child learns that “un” is a sepa-
rable piece of the word associated with a particular meaning (to undo the re-
sult of an action), an insight reflected in an overgeneralized use of “un” (e.g.,

I. Characterizing signs arc represented in small capitals; for example, €AT represents a jab-
bing mation toward the mouth,

e
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“unclothes™ = 10 take the clothes off a baby; Bowerman 1982). At this stage
the child gains productive control over the parts of words, knowing the paris
themselves and how they combine 10 form words, and thus has structure not
only at the level of the seatence but also at the level of the word.

The purpose of this study is 1o determine whether the gesture systems cre-
ated by our deafl subjects are structured at this second level, the level of the
word or sign. We ask whether structure exists within signs as well as across
signs and therefore whether a child can develop a system with structure at both
the word/sign level and the sentence level without the benefit of a conven-
tional languiage model. Thus our goal is to determine whether the deaf chil-
dren in our studies display a hierarchy of structured levels in their gesture
systems; in other words, we want to determine whether hierarchical structure
1s a “resilient™ property of language.

3.1.1 Background on Deafness and Language Learning

Sign languages of the deaf are autonomous languages that are not derivative
from the spoken lunguages of hearing cultures (Bellugi and Studdent-Kennedy
1980; Klima and Bellugi 1979; Lane and Grosjean 1980). A sign language
such as ASL is a primary linguistic system passed down from one generation
of deaf people to the next and is a language in the full sense of the word. Just
as in spoken languages, ASL is structured at syntactic (Fischer 1975; Liddell
1980; Lillo-Martin and Klima 1990; Padden 1983), morphological (Fischer
1973b; Fischer and Gough 1978; Kiima and Bellugi 1979; Newport 1981;
Supalla 1982; Supalla and Newport 1978), and “phonological™ (Battison
1974; Coulter 1990; Lane, Boyes-Braem, and Bellugi 1976; Liddell 1984;
Liddell and Johnson 1989; Padden and Perlmutter 1987; Sandler 1986; Stokoe
1960; Wilbur 1986) levels of analysis.

Deaf children born to deaf parents and exposed from birth to a conventional
sign language such as ASL have been found to acquire that language natu-
1”.__5 that is, in acquiring sign language these children progress through stages
similar to those of hearing children acquiring a spoken language (Caselli
1983; Hoffmeister 1978; Holfmeister and Wilbur 1980; Kantor 1982b; New-
port and Ashbrook 1977; Newport and Meier 1986). Thus in an appropriate
linguistic environment—in this case a signing environment—deuf children
appear not to be handicapped with respect to language learning.

However, 90 percent of deal’ children are not born to deaf parents who
could provide early exposure to a conventional sign language. Rather, they are
born to hearing parents who, quite naturally, tend to expose their children to

speech (Hoftmeister and Wilbur 1980). Unfortunately, it is extremely uncom-
mon for deaf children with severe to profound hearing losses to acquire the
spoken language of their hearing parents naturally, that is, without inlensive
and specialized instruction, Even with instruction, deaf children's acquisition
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of speech is markedly delayed compared with either the acquisition of speech
by hearing children of hearing parents or the acquisition ot sign by deaf chil-
dren of deaf parents. By age 5 or 6, despite intensive early training programs,
the average profoundly deaf child has only a very reduced oral linguistic ca-
pacity (Conrad 1979; Meadow 1968; Mindel and Vernon 1971). In addition,
unless hearing parents send their deal children to a school where sign lan-
guage is taught, these children are not likely to be exposed to conventional
sign input. In such unpropitious circumstances, these children might be ex-
pected to fail to communicate at al! or perhaps to communicate only in non-
symbolic ways. This turns out not to be the case.

Previous studies of deaf children ol hearing parents huve shown that these
children spontaneously use gestural symbols to communicate even if they are
not exposed to a conventional sign language model (Fant 1972; Lenneberg
1964; Moores 1974; Tervoort 1961). These gestures are conventionally re-
ferred 1o as *home signs.” Most of our previous work has focused on the
structural aspects of deaf children’s home signs, in particular on structure
across signs in a sentence—structure at the “syntactic™ level. In this chapter
we focus on structure across components, called *'morphemes,” within a
sign—structure at the “morphological”™ level. Our search for morphological
structure in the deaf children's gesture systems is guided particularly by recent
research on morphology in ASL. We begin by reviewing the findings of this
literature that are relevant to our analyses.

3.1.2 Morphological Structure in ASL

Early research in ASL suggested that verbs in ASL, unlike verbs in spoken
languages, appeared to be continually varying forms constructed on the basis
of analogue representations of real-world events (DeMatteo 1977). In other
words, ASL verbs were thought not to be divisible into component parts, but
rather were considered unanalyzable lexical items that mapped, as wholes,
onlo evenls in the world. Subsequently, verbs in ASL (particularly the mim-
etic verbs of motion) have been more accurmely described as combinations
of a limited set of discrete morphemes (McDonald 1982; Newport 1981; Su-
palla 1982).

For example, to describe a drunk’s weaving walk down a path, an ASL
signer would not represent the idiosyncrasies of that drunk’s particular mean-
derings but would instead use a conventional morpheme vepresenting random
movement (a side-lo-side moetion) in conjunction with a conventional mor-
pheme representing change of locution. Mimetic verbs in ASL have been
shown to be censtructed from discrete sets of morphemes and to include, at
a minimum, a motion morpheme combined with a handshape morpheme
{(McDonald 1982; Newport 1981; Supalia 1982).

Morphemes in ASL (as in spoken languages) have been organized into
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frameworks or matrices of oppositions, referred to as “paradigms’” (cf. Mat-
thews 1974}, For example, the motion for “linear path™ (representing change
of location along a straight path) can be combined with any number of hand-
shapes representing agenis or aclors (e.g., inverted V = a human; a bent in-
verted V = an animate nonhuman; thumb + two fingers held sideways = a
vehicle). These combinations create a set of signs whose meanings are pre-
dictable from the meanings of the individual motion and handshape elements
{2 human moves along a straight path, an animate nonhuman moves along a
straight path, a vehicle moves along a straight path). In another example, a
dilferent motion form (e.g., *arc path,” representing change of location along
on arced path, such as jump forward) can be combined with any of these same
handshape morphemes to create a set of signs whose meanings are also sys-
tematic combinations of the component parts of each sign (e.g., a human
jumps foward, an animate nonhuman jumps forward, a vehicle jumps for-
ward). Thus many of the verbs of ASL can be described in terms of a com-
bination of handshape and motion morphemes that together form complete
paradigmatic sets.

3.2 Morphology in Home Signs: Structure within the Sign

To determine whether our deaf subjects’ signs can also be characterized by
systematic combinations of meaningful forms, we selected one of our original
subjects (David) and analyzed the characterizing signs (the mimetic signs) he
produced in naturalistic play sessions videotaped in his home when he was
aped 2;10, 2;11, 3;0, 3;3, 35, 3;11, and 4;10.* These ages span the age range
during which both deaf (Supalla 1982) and hearing {MacWhinney 1976) chil-
dren learning conventional languages have typically already begun to acquire
certein morphemic distinctions,

The videotapes of David were coded initially at the sign level according to a
system described in detail in Goldin-Meadow (1979) and Goldin-Meadow and
Mylander (1984).> We then coded each characterizing sign produced during

2. Two of the types of characterizing signs David produced during these videotapes ane omin-
ted from the analyses presented here and will be desenibed in a forthcoming report; (1) 243 signs
that were conventional in that they occur in the spontancous gestures accompanying the speech of
hearing adubts and children in our culture {e.g., a tlat hand extended palm up to mean “give,” or
twu lists held together und then rotated away from each other to mean “broken™); and (2) 68 signs
in which the motion sign traces the exient or outline of an object.

3. In our previous analyses of sentence-level structure in the deaf children’s gesures, we
glossed ull churacterizing signs as predicates, assigning act predicale meanings to signs that mir-
rored the actions on or by objects {¢.g., EAT) and assigning auribute predicate meanings to signs
that mirrored the percepual charactenistics of obyects (e.g., ROUND; see Goldin-Meadow and My-
lunder 1984, 23 =26, tor the ratenale behind these coding decisions). For the present analysis, we
code the meaming of each sign twice: (1) We lirst code the sign in terms of the charactenisuies of
the object that the sign is used to refer 1o (eather the ohject involved in the aciens of act predicates
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these sessions in terms of its handshape and motion. Reliability beiween two
independent coders ranged from 85 percent to 95 percent for handshape and
{rom 83 percent to 93 percent for motion.

To determine whether the deaf child's signs were divisible into hundshape
and motion morphemes, we reviewed David’s entire corpus of characterizing
signs and asked whether the set of signs met the following three criteria for
structure at the marphological level:

1. Is there a limited set of discrete handshape and motion forms in the
child’s corpus of signs? That is, are the forms categorical rather than
continuous?

2. Is a particular handshape or motion form consistently associated with a
particular meaning (or set of meanings) throughout the corpus of signs?
That is, is each handshape und motion form meaningful?

3. Does a particular handshape or motion form/meaning pairing appear in
more than one sign? That is, is a particular form/meaning pairing an
independent morpheme that can combine with other morphemes in the
system? [s the system combinatorial?

We begin by analyzing the forms and meanings of the handshapes David
used in his signs and then the forms and meanings of the motions in those
signs. We next describe the combinations of handshapes and motions that
occurred in the corpus of David’s signs. Finally, we focus on how those hand-
shape/motion combinations David developed changed over the two-year pe-
riod spanned by this study.

3.2.1 Handshape Morphemes
Handshape Forms

Following Supalla (1982) and McDonald (1982), we coded each handshape
according to four dimensions: the shape of the palm, the distance between the
fingers and the thumb, the number of fingers extended, and the presence or

or the object described in atribwie predicates). We take this object information o be relevant w
the meanings of handshape forms (cf. table 3.2). {2) We also code the sign in terms of the charuc-
tenstics of the action the sign 1s used to refer o (the action i act predicates), and we take this
information 1o be relevant to the meuaning of motion forms (cl. table 3.4). All auribute signs
were, by definition, produced witheut monon. We arbitranly assigned the meaming “exists™ or
*is™ as a placeholder for the no-mation compunent of these signs in the morphological analysis in
lable 3.4. The absence of motion in attribute signs may, of course, be meaningless. If so, atiribute
sipns would be glossed only in terms of the object characteristics they portray {e.g., ROUND,
CURVED, BULKY) and would theretore be included in table 3.2 thundshupe meanings) but not table
3.4 (motion meanings).
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absence of spread between the fingers. At first we coded handshapes continu-
ously along each dimension without establishing a priori either discrete cate-
gories or boundaries. Thus, for example, we wrote down the exact distance
(in inches) between the fingers and thumb of a particular handshape and did
not try to force thut hundshape into a limited set of thumb-finger distances. We
found, however, that David used only a restricted number of values on each of
the four dimensions. Table 3.1 displays the five most frequent handshapes
David used on these tapes, described in terms of the relevant dimensions.
These five handshapes accounted for 98 percent of all of the handshapes
David produced (N = 473).

The remaining 2 percent of David's handshapes not represented in table 3.1
were: V (two fingers spread apart and exiended), L (thumb and forefinger ex-
tended at right angles to each other), thumb (thumb extended), F (thumb and
finger touching with the other three fingers extended in the “okay™ sign), and
W (three fingers spread apart and extended). Each of these infrequently
produced handshapes was used to represent only one object throughout the
tapes (e.g., the V was used to represent scissors, the L was used to represent a
gun). We saw no evidence that these handshapes participated in a generative
way in David's sign system, so we climinated them from further analyses.

Handshape FormiMeaning Mupping

We next determined whether David's handshapes mapped in any systematic
way onto calegories of meanings. We found that David used his handshapes in
two ways: to represent 2 HAND as it manipulates an object, or to represent the
oBJECT itself. For example, to describe a picture of a knife, David produced a
fist hundshape (with a back-and-forth movement), which mirrors a cutter’s
hand manipulating a knife and thus is an instance of a HAND handshape. In
contrast, to describe the same picture of the knife, in a separate sentence
David produced a palm handshape held perpendicular to the table (with the

Table 3.1 Descripuion of Handshape Forms

Handshape

Form Description

Fist Fingers and thumb curled inte palm

0 Index finger or four fingers bent toward thumb with ane-half inch or less
between thumb and finger(s)®

C Index finger or four fingers bent 1owurd thumb with three inchics between
thumb and finger(s)®

Palm Four fingers extended

Posnt Index finger extended

“IT only the index finger wus bent toward the thumb in the O and C handshapes, the other three
fingers were aather curled imo the palm or held sloppily n an untensed manner,
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same back-and-forth movement), mirroring the flat shape of the Knife itself
and therefore meeting the criterion for an oBJECT handshape. The same hand-
shape could be used with either a HAND or an OBJECT meaning in David’s sys-
tem. For example, David used a C handshape to describe a cup where the
handshape mirrored a hand grasping the diameter of the cup [HAND], and (ro-
tated ninety degrees) to describe a turtle where the handshape mirrored the
curved back of the turtle |oBIECTI.

To determine the meaning of each handshape form, we first listed all the
objects represented by each handshape form used with either a HAND or an
ORJECT meaning in the one-motion signs (signs that contained only a single
motion) David produced during one session, the session at age 3;11. We then
determined whether the set of objects associated with a particular handshape
form could be said to share a common attribute or set of attributes. If so, we
took that common core to be the meaning of the particular handshape form.
We then used these form/meaning pairings to code the videotapes of the six
remaining sessions.

Table 3.2 describes the meanings found to be associated with the HaND und
OBJECT handshape forms in the session at age 3;11, as well as examples of the
objects represented by euch hundshape form/meaning pairing. Table 3.2 also
presents the total number of different types of objects represented by each
form/meaning pairing and, in parentheses, the total number of times each
form/meaning pairing was used throughout the seven videotaped sessions.*
We found that 368 (95 percent) of the 387 handshapes David produced in his
one-motion signs during the seven videotaped sessions could be classified into
the form/meaning categories listed in table 3.2. In addition, sixty-eight (91
percent) of the seventy-five handshapes in David’s two-motion signs (signs
that contained two motions concatenated without a break so that both ap-
peared to be within the same sign) were also found to conform lo the form/
meaning categories eslablished on the basis of the one-motion signs produced
during the 3:11 session. Note that the palm and point handshapes were each
used Lo represent more than one class of objects (c.g., the OBIECT palm was
used to represent | 1] fat, wide objects, [2] many small particles, and 3] ve-
hicles and animate objects); each of these classes is considered a distinct mor-
pheme. Exceptions 1o table 3.2 consisted of form/meuning mismatches, such
as a fist form used to represent a small, short (rather than a long) object (e.g.,
a knob on a toy), or a palm form used to represent a round inanimale object
{e.g., a ball moving forward).

4. Numbers reported for handshape (table 3.2) refiect signs in which handshape was codable
regardless of whether the comesponding motion could be seen und coded. Similarly, numbers
reported for motion (lable 3.4) reflect signs in which motion was codable, again independent of
whether the corresponding handshape could be caded. Numbers reported for handshape and mo-
tion combinations (fables 3.5 and 3.6) reflect signs in which both handshape and motion were
codable.
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Tuble 3.2 Meuanings of Handshape Forms
HaND Morphemes OWECT Morphemes
Types Types
Form Meaning (tokens) Mcanming {tokens)
Fist Handle smuall, jong object 19 (70) Bulky object (hummer- 2 {3
(e.g., spuun, drum- head. block)
stuick, balloon string,
handlebir)*
o Handle small object 31 {10Y) Round compuct object 6 (17
{e.p., crunk, shoclace)” (e.g., round hat, tree
ball, bubble}
C Handle large object (e.p., I t2n Curved ubject te.p., con- 5 N
cup, horn, guntar neck) boy’s legs around a
horse., wnley
Palm IE..&« At surtsce (e.g.. 12 3 Flat wide object (e g., 9 {43)
sides of oy bag. chair tish, flap. bird wings)
back) Many small particles 6 9
Handle many small su- [ {c.g.. snow)
faces {xylophune keys) Vehicle or ammate object 13 (26)
{e.g., car, sister, Santa,
plane)
Poim Handle small surisce I 12 Thin stright object (e.g., 61l
{tngger) straw, bubble wand,
pinwheel)
Object of any shape (e.g.. 13 (24

bear, penny, Susan)

Note: The table neni_.# the handshapes found in David’s one-motion signs during the seven video-
taped sessivns. The firt numbcer represemts the different types of objects represented by the handshape.
and the number in parentheses represents the total times the handshape was used for that meamng.

“Small = two inches or Jess in diameter; large = more than two inches in diameter; long = more than
live inches in length.

It is important to note that David’s HAND morphemes were not always accu-
rate representations of the way a hand grasps a particular object in the real
world, nor were his omECT morphemes precise mimetic reconstructions of
real-world objects. For example, the same HAND form (the fist) was used to
represent grasping 4 balloon string, a drumstick, and handlebars—grasping
actions that require considerable variety in diameter in the real world. David
therefore appeared not to distinguish objects of varying diameters within the
fist category. However, he did distinguish objects with small diameters as a
set from objects with large diameters (e.g., a cup, a guitar neck, the length of
a straw), which were represented by a C hand.
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As another example, David used the same owEcT form (the O) to represent
around hat, a Christmas tree ball, and a bubble—objects that vary in width in
the real world. David again did not appeur to distinguish objects with varying
widths within the O caiegory, but rather appeared to categorize them all as
small round objects. However, David did distinguish these small, round ob-
jects as a set from larger curved objects (e.g., a turtle's back, a cowboy’s legs
around a horse), which were represented by a C hand. Overall, David thus
appeared to consign handshapes to discrete categories rather than to utilize
analogue representations of “real-world™ objects.

3.2.2 Motion Morphemes
Motion Forms

We found that David used eight different types of motions, as well as a no-
motion form, in his signs {table 3.3). The motions were defined in terms of
the type of trajectory traced by the hand (linear path, arced path, circle) or the
motions of the hand in place (revolve, open/close, bend, wiggle). In addition,
arcs were distinguished in terms of length of puth {(seven inches or less vs.
more than seven inches) and directionality (unidirectional vs. bidirectional).
These motion forms account for 100 percent of the signs David produced dur-
ing these sessions (N = 514).

Motion FormiMeaning Mapping

To determine whether each of David’s nine motion forms was associated
with a particular class of meanings, we began by listing all the actions David
represented with each of the nine motion forms in the one-motion signs he
produced during the session at age 3;11. We then determined whether the ac-
tions associated with a particular motion form shared certain common at-
tributes. If so, we took that common core to be the meaning of the particular

Table 3.3 Description of Motion Forms

Mation Form Description

Linear Hand moves in a strmght path

Long arc Hand moves unmidirectionally in an arced path more than seven inches
n length

Short arc Hand moves unidirectionally in an arced path seven inches or less in
length

Are 1o and fro Hand moves bidirectionally in an arced path of any length

Circular Hand moves in circle; wrist or fingers revolve

Openiclase Hund or fingers open and/or close

Bend Haad or fingers bend

Wiggle Fingers wiggle

No motion Hand held in place
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Table 3.4 Meumings of Motion Forms

Type of Types
Moution Form Mcaning {tokens)
Chunpe of  Linear Change of location by moving along a path 16 (34)
locution Long arc Change of lucation by moving along a path,
typically to or {from a particular end pount 19 (24)
Change of  Short arc Reposiion {or reorient) in place; reposition to
position affect another object; or reposition with re-
spect Lo another object or place 3oy
Arctoand fro Reposition by moving back and forih (11
Circular Reposition by moving in a circle of rotating
around an axis 15 {37}
Change of  Openiclose Openiclose, expandicontract, or ficker on/eff 9 (l6)
shape Bend Bend at a joit 2 (5
Wiggle Wiggle back and forth AR
Nu chunge  No motion Hold in place or exist 29 (91

Nute: The table containy the motions found in Duvid’s une-motion signs during the seven video-
taped sessions. The first number represents the different 1ypes of actions represented by the
mutivn, and the number in pasentheses represents the towl imes the motion was used for that
meaning.

motion form and used the resulting set of form/meaning pairings to code the
videotapes from the remaining six sessions.

Table 3.4 presents the meanings of the motion forms David produced in his
one-motion signs during the session at age 3;11, as well as the total number of
different types of actions represented by each form/meaning pairing (and, in
parentheses, the total number of times each motion form/meaning pairing was
used) over the course of the seven videotaped sessions.

We found that David used his motion forms to represent four types of
change in the state of an object: change of location, change of position,
change of shape, and no change. He used the linear and long arc forms to
represent change of location along a path, either of an object (or a person)
moving on its own (that is, an intransitive motion; e.g., bubble go up, we go
down) or an object being moved by a person (transitive motion; e.g., move
coat, scoop spoon). Although both forms were used to represent change of
location, the long arc was typically used to represent a change of location
bounded by a particular end point (e.g., penny arc forward [toward a bank]),
while the path represented by the linear form could be either open ended (e.g.,
bubble go upward), or bounded by an end point {e.g., we go down [to the
bottom of the stairs]).

David used the arc to and fro, circular. and short arc forms to represent the
change of position either of an object (or a person) repositioning itself (that is,
an intransitive motion; e.g., wheel tip over), or an object being repositioned
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by a person (a transitive motion; ¢.g., turn over clay). A change of position
involved bidirectional repositioning around a center point (the arc to and fro
form; e.2., wings flap, jiggle handlebars side to side), unidirectional reposi-
tioning around an axis or center point (the eircular form; e.g., wheel rotate,
turn crank), or unidirectional repositioning having no center point (the short
arc form). There were three types of meanings conveyed by the short arc
form: repositioning in the same spot (e.g., wheel tip over), repositioning an
object to affect another object (e.g., swing hammer [to knock tower], shake
envelope [to release contents]), or repositioning an object with respect to an-
other object or a place, either 1o remove the object (e.g., pick up bubble jar
{off table]) or to place the object (e.g., hook tree lights Jonto Christmas tree],
push down box lid [onto bottom of box]).

David used the open/close, bend, and wiggle forms to represent the change
of shape either of an object altering its own form (an intransitive motion; e.g.,
bubble expands, fish bends [to swim]), or a hand altering its shape on an ob-
ject (a transitive motion, e.g., hand closes [around 1oy bulbl, fingers wiggle
[to strike pianc keys]). The open/close form was used to represent an object
{or hand) opening or closing (c.g., claw closes), expanding or contracting
{e.g., bubble expands), or flicking on and off (e.g., tree lights flicker), The
bend form was used to represent an object bending at a joint (e.g., fish bends).
The wiggle form was used to represent an object (or hand) wiggling (e.g.,
snow flutters).

Finally, David used the no-motion form to represent no change in an object
as it is held in place (e.g., hold bubble wand [at mouth]) or as it exists (e.g.,
puzzle board exists, bubble exists).

We found that 395 (90 percent) of the 439 motions in the one-motion signs
David produced during the seven videotaped sessions could be classified ac-
cording to the form/meaning pairings listed in table 3.4. In addition, 69 (92
percent) of the 75 motions in David's two-motion signs conformed to the
form/meaning pairings established on the basis of the one-motion signs
produced during the session at age 3;11. Exceptions to table 3.4 consisted of
form/meaning mismaiches, such as a short arc form used 1o represent the path
of a change of location (e.g., a turtle moving forward along a path), or a long
arc form used to represent an object repositioning itsell (e.g., a wheel tipping
over in place).

3.2.3 Handshape and Motion Combinations

We have shown that David's signs can be described in terms of handshape
morphemes (handshape form/meaning pairings) and motion morphemes (mo-
tion form/meaning pairings). We now attempt to demonstrate that the signs
themselves were in fact composiles of hand and motion morphemes rather
than one unanalyzed whole—that is, that handshape and motion are separable
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units. Since signs are composed of hands moving in space, it is not possible to
find hundshapes that arc actually separated from their motions. Nevertheless,
if we find a handshape that is not uniquely associated with one sign but rather
is combined with several different motions in different signs, we then have
evidence that the handshape may be an independent unit in David’s system.
Similarly, if a motion is combined with different handshapes in different
signs, we infer evidence for the separability of that motion. We will consider
first David’s itaND handshape morphemes in combination with motion mor-
phemes and then David's obsecT handshape morphemes in combination with
motion morphemes.

HAND Handshape Morphemes Combined with Motion Morphemes

Tuble 3.5 displays the number of types of events represented by each pair-
ing of a WAND handshape with one of the nine motions; the numbers in
parentheses represent the total number of times a particular handshape oc-
curred with a particular motion. The table contains David’s one-motion signs,
excluding thosc that were exceptions to either table 3.2 (handshape form/
meaning pairings) or table 3.4 (motion form/meaning pairings). In table 3.5
the handshapes represent an actor’s hand shaped on or around a patient, and
the motions represent evenls in which an actor manipulates a patient (tran-
silive events).

Table 3.5 nano Handshapes Used in Combination with Motions

Palm Palm
(A (many
Fist [} C surface) surfuces)
Change of locanon
Lincar — — — 1(n -
Long arc 1 (1 I il - 1 —
Change of position
Short are 6(12) 10 (20 2 (Y 2¢5) -
Arc to and fro 7 (28) T 142) 1 (h 5(8) 1eh
Circular 1 5 i85 4 {1y — —
Change of shape
Open/close I {h 210 — = =
Bend - — - = —
Wiggle — — — — 1¢2)
No change
No motion 6 (16) 9 (24) 3 16) — -

Nore: The first number in cach entry represents the different npes ol events represented by the
handshape/motion combination. The number in parentheses represents the total times the hand-
shape/mution combination wis used—the number of jokens. Oniy one-motion sigas are included
n the table. The point morpheme (meaning handle 3 small surface) is not included, since it did
ot occur with any well-furmed motions



54 MyYLANDER/GOLDIN-MEADOW

Four of the six HAND handshapes occurred with at least four and as many as
six of the nine motions; the two exceptions were the palm (many surfaces)
morpheme and the point morpheme (not shown in table 3.5). The palm (many
surfaces) morpheme occurred with only two motions, and the point mor-
phemes did not occur with any well-formed motion morphemes. Moreover,
six of the nine motions occurred with at least two and as many as five of the
six HAND handshapes; the three exceptions were the lincar morpheme and the
wiggle morphemes, which were each used to represent a single event, and the
bend morpheme, which was not used at all with HaND handshapes. Thus,
most of the handshape morphemes could be found in combination with more
than one motion morpheme, and vice versa. As a result, David's signs can be
said to conform to a framework or system of contrasts. As an example of how
the meanings of David's signs systematically contrusted with one another, the
fist handshape was used in combination with the short arc motion to meun
“change the position of a small, long object by hand™ {e.g., pull out news-
paper). The same fist handshape used in combination with a different motion
(the arc to and fro) meant “move a small, long object to and fro by hand”
(e.g., wave balloon string back and forth), while the same short arc motion
used in combination with a different handshape (the C) meant “change the
position of a large object by hand™ (e.g., pick up bubble jar).

orJEcT Handshape Morphemes Combined with Motion Morphemes

Table 3.6 displays the number of types of events represented by each pair-
ing of an OBIECT handshape with one of the nine motions; the numbers in
parentheses represent the total number of times a particular handshape oc-
curred with a particular motion. The table contains David’s one-motion signs,
again excluding the exceptions to tables 3.2 and 3.4. Three types of signs are
contained in table 3.6: (1) signs describing an (intransitive) event in which an
actor (animate or inanimate) propels itself and does not affect a patient, where
the handshape represents a characteristic of the actor—for example, a C
handshape used with a linear motion to describe a turtle moving forward;
(2) signs describing a (transitive) event in which an actor affects a patient,
where the handshape represents a characteristic of the patient—for example, a
C handshape used with a short arc motion to describe the curved shape of a
cowboy's legs as someone places the cowboy on a horse;* and (3) signs de-
scribing a static object—for example, a C handshape used with a no-motion

5. ‘The orientation of the hand with respect to the motion was crucial in identifying oRIECT
handshapes with transitive motions. In the example presented in the text, the fingers and palm of
the C handshape point downward as the short arc motion descends, murroring the shape of the
cowboy's legs as they po around the hotse. If, however, the C were perpendicular (o the short arc

motion (oriented as a person’s hand would be if it were plucing the cowboy on the horse), the
handshape would be considered a HAND handshape and the sign would be included in 1able 3.5.

Table 3.6 omect Handshapes Used in Combination with Mations
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form to describe the arced shape of a block. Table 3.6 contains seventy-two
(56 percent) signs of type 1 (OBIECT handshapes wilh intransitive motions),
twenty-six (20 percent) signs of type 2 {OBJECT handshapes with transitive
motions), and thirty-one (24 percent) signs of type 3 (OBIECT handshapes with
no motion).

Seven of the eight oRJECT handshapes occurred with at least three and as
many as seven of the nine motions; the exception was the fist handshape.
Similarly, seven of the nine motions occurred with at least two and as many as
seven of the eight handshapes; the exceptions were the circular and wiggle
motions. Thus David's signs containing oBJECT handshapes combined with
motions also appeared to fit into a framework or system of contrasts. As an
example of how the meanings of these signs contrasted systematically with
one another, the palm (vehicle/animate) handshape was combined with the
linear motion to mean “a vehicle or animate being changes location™ (e.g..
Santa goes down; car goes forward). This same handshape when combined
with a different motion (the short arc) meant “a vehicle or animate being re-
positions itself™ (e.g., sister sits}, while the same linear motion when com-
bined with a different handshape (the C) meant “a curved object changes
location” (e.g., @ turtle moves forward). The handshape morphemes in
David’s signs thus formed a relatively complete matrix or paradigm with the
motion morphemes in the corpus of signs.*

3.2.4 The Development of Signs

Thus far we have suggested that a child without the benefit of a conven-
tional Janguage model can develop a system of signs comprising handshape
and motion morphemes. We now consider the developmentad steps that such a
child might have taken in arriving at a handshape/motion system of contrasts.

David appeared to develop his lexicon by recruiting gestures from the ac-
tions of people and objects around him, presumably with an eye to adequately
representing particular objects and events. We hypothesize that David first de-
veloped his lexical items by focusing only on the relationship between the
form of the sign and the event it represented. Later, perhaps when he had ac-
cumulated a sufficient number of sigas in his lexicon, David may have begun
to consider his signs in relation to one another and may have organized them
around any regularities that appeared in his lexicon. For example, small, long
objects tend ta be held by a fist—not always, but perhaps often enough so that
fistlike handshapes might have predominated in the signs David created lo
represent handling small, long objects. He might then have made use of this
wrend in his lexicon and organized his system of contrasts around it.

6. As mentioned sbove, David also combined motuns with uther motions. Approximately
10 percent of the signs David produced during these seven sesstons camtained two oF mare o~
tions. The two-motion signs are described in detal in Goldin-Meadow and Mylander, 1'91,
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If this hypothesis is correct, we would expect that, early on, each sign in
David's repertoire might represent a single referent rather than a class of refer-
ents. For example, he might use the C handshape in combination with a cir-
cular motion to refer only to twisting a bubble jar lid and the C handshape in
combination with a short arc motion to refer only 1o repositioning a cup. If so,
cach handshape/motion combination in those early sessions would be used to
represent only one type of event.

After initially generating each sign in his system to map onto a particular
event as a whole, David might later “analyze™ his set of wholes into hand-
shape and motion components that map onto classes of objects and actions,
respectively. We would then expect that the C + circular combination, for
example, would be used not only to mean “twist the bubble jar lid™ but also to
mean “rolate the large knob™ or *move the large toy in a circle™; that is, the
sign would be used to refer to a class of objects (objects with large diameters)
and a class of actions (rotating or moving objects around a center point). If
David were to follow this developmental path, we would expect that many of
the handshape/motion combinations in his later videotaped sessions would be
used to represent classes of related events rather than single events.

Table 3.7 presents the number of handshape/motion combinations used to
represent a single event or a class of events for each of the seven videotaped
sessions. The data are presented separately for HAND and OBJECT handshapes.
Note that David used six different HAND handshape/motion combinations dur-
ing the first session (age 2;10). However, each of those six combinations was
used to describe a single event. It was not until the second session (age L
that David first used one HAND handshape/motion combination to represent a
cluss of events. The number of handshape/motion combinations representing
classes of events subsequently increased to nine (at age 3;11). Itis important
to note that the appearance of handshape/motion combinations representing

Table 3.7 Number of Handshape/Motion Combinations Used to Represent a Single Event or a
Class of Events at Each Age

HanD Hondshape/ Monon oBJECT Handshape/Motion
Combinations Combinations

Age Representing  Representing  Representing  Representing
(years, a Single a Class a Single a Class
months) Event of Events Event of Events
2. 10 6 — 2] —

nn 3 1 3 —_
30 | _ 1 —

33 5 1 6 3
X5 4 5 5 —_—
nn 7 9 20 6

4; 7 5 9 5
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classes of events in the early sessions was not attributable to a general increuse
in the total number of signs David produced—he produced more HAND hand-
shape/motion combinations during the first session (seventeen signs at age
2;10) than he did during the second and fourth sessions (eleven signs at age
2;11 and twelve signs at age 3;3).

With respect to David's osiect handshapes, a comparable developmental
pattern was observed. When David first produced osJEcT handshape/motion
combinations, each of those combinations was used to represent a single
event. Subsequently, at age 3;3, David used three omEcT handshape/motion
combinations to represent classes of events, and by 3;11 he was using six of
these signs to represent classes of events. Thus the developmental patiern seen
in both the HAND and oBIECT handshapes is consistent with the hypothesis that
David’s signs are initially unrelated, unanalyzed wholes that are later orga-
nized in relation to one another to form a system of contrasts.

3.3 The Role of the Child and the Environment in the
Development of Morphological Structure

3.3.1 The Resilience of Morphological Analysis

We have found that the corpus of signs David produced can be character-
ized as a system of handshape and motion morphemes; in particular, David's
signs were composed of a limited and discrete set of five hundshapes and nine
motion forms, each consistently associated with a distinct meaning and recur-
ring across different signs. David’s signs therefore appeared to be decom-
posable into smaller morphemelike components, suggesting that his gesture
system was indeed structured ot the sign level. Moreover, these structured char-
acterizing signs formed the building blocks for the sentences he produced.
David frequently used his characterizing signs in multigesture senlences, in
combination both with deictic (pointing) signs and with other charucterizing
signs. For example, in a sample of six videotapes taken between the ages of
2;10 and 3;8, 49 percent of the 482 characterizing signs David produced were
found to occur with other signs in sentence combinations. Thus his charac-
terizing signs, which were themselves struciured at one level, formed the fun-
damental units for structure at a second (higher) level, suggesting that the sign
system was indeed characierized by hierarchical structure. ;

It is important to note that David's signs did not always reflect referents in
the real world as transparently as they might have. The signs were often more
abstract and symbolic than a pantomime of a real-world object or action would
require and, as such, were not constrained by a tight fit between a sign and the
object or action it represented. For example, though in the manual modality
one can in principle represent shapes and movements along a continuous di-
mension, David used discrete {noncontinuous) forms to represent objects and
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actions in his signs (e.g., he used the same handshape to represent holding a
thin balloon string and a thicker steering wheel). When representing an ob-
Ject, David appeared to choose among the limited number of handshapes
available in his system rather than shaping his hand to maich precisely his
actual grip on the object. At some level he seemed to be sacrificing the fit
between a sign and its referent in order 1o achieve categorical representation
(e.g., David used a fist handshape to represent holding a banana even though
bananas require a wider hand grip). Thus, like ASL, David’s gesture system
does not take advantage of the possibility of continuous and transparent repre-
sentation afforded by the manual modality and instead appears to be based
upon categorical representation, as are all conventional languages.

[n addition, as in all conventional languages, David appeared to organize
his representational categories into a framework or system of contrasts. When
David generated a sign to refer to a particular object or action, the form of that
sign was determined not only by the properties of the referent object or action,
but also by how that sign fit with the other signs in his lexicon. For example,
David’s motion form long arc, meaning change of location, contrasted with
his motion form short arc, which meant change of position. Moreover, when
the long arc was combined with a fist (meaning to handle a small, long ob-
Ject), the meaning of the composite sign could be derived from the meanings
of the individual motion and handshape forms (i.e., change the location of a
small, long object by hand) and also differed systematically from the meaning
of a short arc + fist combination (which meant change the position of a smali,
long object by hand).

Finally, the developmental course of David's signs appears to be compa-
rable to the development of words or signs in children acquiring conventional
lunguages., When first generating signs, David seems 1o have created each
sign 1o map onto a particular cvent, a stage reminiscent of the period during
which children acquiring conventional languages treat their words or signs as
unanalyzed wholes (MacWhinney 1978; Newport 1984). Later in develop-
ment David began to use a single sign to refer to a class of evenis—events that
involved actions sharing a common attribute (represented by the motion com-
ponent of the sign) and objects sharing a common attribute (represented by the
handshape component of the sign). At this point, then, David's system can be
described in terms of components of sign forms mapping onto components of
sign meanings, rather than the whole sign form mapping onto a global, par-
ticular event. This latter stage is comparable to the period when children ac-
quiring conventional languages begin to analyze the words they have learned
as wholes into meaningful components (Bowerman 1982; MacWhinney 1978;
Newport 1984).

Our findings suggest that at some point in developing a communication sys-
tem, children can begin a process akin 1o morphological analysis on the codes
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they are creating—even if they are provided with no explicit model for such
analysis. Thus, despite the absence of a conventional language madel, a child
can develop 1 communication system that has morphological structure, sug-
gesting that morphological structure is itself a “resilient” property of
language.

Evidence from other studies of language learning support the notion that
children impose morphological structure onto the language system they are
developing even if structure of this sort is not in the language model they are
receiving. For example, in spoken language, children who are exposed 1o
pidgin languages that tend not to have morphology (structure within the word)
have been found to creolize the language and in the process develop a system
that has morphological structure (Kay and Sankofl 1974; Sankofl and Laberge
1973). As a second example, in sign language deaf children are often born to
deaf parents who learned ASL late in life. Some of these late-learning adulis
develop sign systems that lack much of the morphological complexity of ASL
(Newport 1984). Nevertheless, deaf children learning ASL from parents with
incomplete morphological systems go on to develop sign systems with mor-
phological structure; indeed, their morphelogical systems are indistinguish-
able from those developed by deaf children learning ASL from parents with
complete morphological systems (Newport 1984).

3.3.2 The Role of the Language Model in Morphological
Analysis

The corpus of signs David produced can be characterized as a system of
handshape and motion morphemes. This system is comparable in broad out-
line 10 the handshape and motion system that underlies ASL. Not surprisingly,
however, the system of subsign components David developed is not as com-
plex as the morphological system underlying ASL, a conventional language
that has a rich linguistic history and is shared by a wide community of signers.

Comparison with Motion Morphemes in ASL

David used nine motion forms in his signs, a set reminiscent of that isolated
by Newport (1981) and Supalla (1982) in their descriptions of motion in ASL.,
Moreover, the meanings of David’s nine motion forms fall into the same four
broad categories as do the motion meanings attributed to the signs of ASL,
although the details of the motion meanings differ.

First, David used two forms (linear and long arc) to represent change of
location along anv path..ln ASL the type of path is specified within the
change-of-location morpheme: linear path means move along a straight path,
arc path means move in an arc or jump (Supalla 1982). Thus the change-of-
location morphemes in ASL are more specified thun the comparable mor-
phemes in David’s system.
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Second, David represented change of position with three forms, short arc
(= repositioning an object), arc to and fro (= change position by moving back
and forth), and circular (= move in a circular path or rotate). In ASL, two
forms represent change of position or orientation: end pivot means swing, and
midpivol means rotate (Supalla 1982). A third ASL form, circular path,
which means move in a circle, partially overlaps in meaning with David’s cir-
cular form but is listed by Supalla as a change of location, not a change of
orientation.

Third, David used three forms to represent change of shape (open/close,
bend, and wiggle). ASL has four forms that differ in detail from David’s:
spread, bend-flat, bend-round, and change-diameter, each of which reflects a
change in the attributes of an object (Supalla 1982).

Finally, David used his no-motion form to represent the existence of an ob-
ject or holding an object in place. In ASL a distinction is made between the
existence and location of an object, and that distinction is conveyed through
motion: a hold movement means existence, and minimal contacting move-
ment means location (Supalla 1982).

Comparison with Handshape Morphemes in ASL

The five predominant handshapes in David's system represent the unmarked
handshapes of adult ASL systems (cf. Klima and Bellugi 1979) and are the
same handshapes produced by young deaf children learning ASL from their
deaf parents during their initial stages of acquisition (Mclntire 1977). Since
David used only the unmarked and none of the marked handshapes of ASL, he
used fewer handshapes overall than are found in ASL, even in the ASL
produced by young children. Nevertheless, David’s use of handshapes to rep-
resent objects closely parallels the way handshapes are used in ASL.

David's handshapes represented objects in three ways. First, a set of
David's omiecT handshapes represented the visual-geometric characteristics
of an abject: Fist (bulky object}, O (round, compact object). C {curved ob-
ject), palm (flar, wide object), palm (many small particles), and point (thin,
straight object). In ASL, handshapes (called size and shape specifiers: ¢f.
Supalla 1982) are ulso used to represent the visual-geometric properties of an
object, but the set of handshapes available in ASL is much larger than David's
set. Moreover, the visual-geometric handshapes in ASL themselves consist of
a group of simultaneous hand-part morphemes rather than a single handshape
morpheme (Supalla 1982). For example, the number of fingers extended rep-
resents the width or depth of an object (one finger = thin or flat; two fingers =
narrow or shallow; four fingers = wide or deep), while the curvature of the
palm represents the shape of an object (palm straight = straight object; palm
curved = round object). These components are combined within a sign in
ASL to represent the width/depth and shape of an object {e.g., one straight
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finger = thin and straight object; one curved finger = flat and round object,
etc.). At present we have no evidence that David's handshapes themselves
consisted of a number of simultaneous morphemes rather than a single
morpheme.

Second, David used one of his 0BIECT handshapes to represent a semantic
subcategory of objects: palm (vehicle or animate object), that is, a self-
propelling object. In ASL this sume category is represented, but with many
more distinctions. For example, ASL has separate handshapes to represent a
human, a small animal, a wheeled vehicle, an airplane, and a boat (Supalla
1982).

Finally, David's HAND handshapes represented an object indirectly by re-
flecting the hand grip used to manipulate the object: fist (handle a small, long
object), O (handle a small object), C (handle a large object), palm (handle a
large, flat surface), palm (handle many small surfaces). Again, ASL has a set
of handshapes that are used in comparable ways but with many more distinc-
tions (e.g., thumb and finger touching, with the other three fingers extended
and spread = handle a wide, flattish-bottamed object; flat palm with the fin-
gers spread = handle a flat plane; McDonald 1982).

Interestingly, when deaf children acquire ASL from their deaf parents, they
tend at the earliest stages to use some handshapes comparable in form and
meaning to David’s. Supalla (1982) studied the development of size and shape
and semantic classifiers in verbs of motion and location in three deaf children
of deaf parents (ranging in age from 3;6 to 5;11). He found that all three chil-
dren used what Supalla called *“primitive” handshapes, the palm and the
point. Two used the point for any categery (as David did in his OBJECT point
= any object), while the third used the point for wide, flat, and cylindrical
objects. All three used the palm for animals, vehicles, and airplanes (as did
David), and one used the palm for wide, flat, and cylindrical objects as well.
Thus, even if provided with a conventional language model, children tend to
use the same simple forms for the same general categories as David did. How-
ever, it is important to point out that, even by age 3:6, the children in Supalla’s
study were correctly producing the more specified handshapes for humans,
animals, vehicles, and airplanes on a substantial number of the stimuli—
handshapes and distinctions not seen in David's signs as late as age 4:10.

The similarities at a broad leve! between handshapes and motions in ASL
and handshapes and motions in David’s system suggest that David’s set of
handshapes and motions may reflect the units that are “nutural” 10 a vi-
sual/manual language—units that may form part of the basic framework not
only for ASL morphology but also for the morphologies of other sign lan-
guages. An examination of the early stages of acquisition of sign languages
other than ASL might shed light on this issue, as would observations of spon-
taneous sign systems developed by deaf children in other cultures without ac-
cess 10 a conventional sign language.
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The deaf child in our study lacked a model of ASL—in particular, a model
for the signs of ASL—which could have provided “guidance” in the extrac-
tion of subsign units. Without such “guidance,” David acquired a system of
subsign units with far less complexity than the morphological system of ASL.
Thus, if a child like David is not exposed to a conventional language model,
he is able to take only small steps toward developing 2 morphological system.
In contrast, deaf children exposed to some mode] of ASL—even if that model
lucks morphological analysis—have been found to develop the morphological
system of ASL in all its complexity (Newport 1984). As might be expected,
therefore, even an impoverished language model seems to make a significant
difference in the nature of the morphological sysiem the child develops.

The linguistic environment a child is exposed to thus appears to play a role
in the complexity of the morphological system the child induces. Neverthe-
less, the fact that David could fashion a morphological system-—albeit a simple
one-—even without the benefit of conventional linguistic input suggests that
some aspects of linguistic analysis may be strongly guided by internal factors.
At the very lcast these data suggest that, with or without a language model,
children seek structure at the morphological level when developing systems
for communication.

In sum, our previous work has shown that without the guidance of a con-
ventional language model a child can develop a gesture system that has struc-
ture at the syntactic level—the level of the sentence. We report here that this
sume gesture system is also structured at the morphological level—the level of
the word. Morcover, the forms and uses of morphological components in our
subject were in several respects comparable to the forms and uses of mor-
phological components as described for deaf children learning a conventional
sign language (ASL). We suggest that hierarchical structure (or at least two
hierarchical levels) appears to be a resilient property of language—a property
whose development can withstand a dramatic alteration of the conditions chil-
dren typically experience when learning to communicate.



