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Principles for an llmerging
Phonological Systern: A Case
Study of Early ASL Acquisition

Paula F. Marentette
Attgustana Unhrcrsity College

Itachcl I. Mayberry
McGill Uniltersitt

Uuderstanding how chi ldrcn ac<ltr irc phorrokrgy is irrrport irrrt  to our- 11.
tempt to explain language acquisit ion. Chil<h'cn wlro arc lcr lrr ir . i rrg 1siglct l
language as their l i rst languagc pr()vit lc r-esc:lrclrcls rvi th :r <l ist inct ol lst: l -
vat ional advantage: Wc catr scc t l tc lr t ictr l :r tols rhcy usc [o prrrt [uct.rvor.<ls.
However, they als<l proviclc t ts rvi th :r r l ist inct clral lcrrgcr .1ir, . , ,u", ' ips t lr t .
tratt tre aud structure of phonokrgical ac<ltr isi t ion irr l :rnguagt's whcr.c t6t:
art iculators are the ctrt irc uppcr l lo<ly:rrrrt  t l rc l)crccl)tuir l  .scrrst.  is t l rc t :1,t :s.
In this chaptcr, we dcscribe thc crrrcrgirrg plr,rrrolouit : :r l  sl ,stt .rrr ot ' i t  r ,<:r-1,
y()trng chi ld acquir ing Atncriciur Sigu Laugtragc (A.SL; uri<l prrrpgsg l lr t ,
pr inc ip les that  gu idc th is  ear ly  p l ronokru ica l  gxrwt l r .  l l c l i r r i r  rv . , ,1 , ,  r , , ,
h<-rwcver, we f irst dcscribc thc basic clcrncrrLs ol 'sigrrc<l l l rrrgtra.gt: ;r l rorr9l6s1,
at ld  cons ider  in  c le ta i l  thc  prcv ious rcsc i t rc l r  t lu r t  h : rs  i r rvcst ig : t tc r l
phonological acqtrisition in signccl l;rnuuagcs.

WI{AT IS PHONOLOGY IN SIGNED I.ANGUAGE?

The study of phonology is c() l lccnl(:( l  rvi t l r  t l rr :  srrr l l lcst ;>itr t .s ol ' :r  l :rrrutr:rgr..
These eletneuls do trot convcy rnc:rning on t lr t : i r '  ,rru,, ,  i r ,rrut:vcr-,  ;r :rr l i . . ,1,, ,
cotnbiuations o[ these eletnents cl 'catc sigrrs t lr :r t  rkr c()nvcy prc^ir irrq. ' l ' l rc

phonolog ica l  s t r t rc t t t re  o{ ' i t  s ig t r  cons is ts  o l ' t l r rc r :  r r r i r jo r '  . . r , r ,1r , r , r " r i i r :  1r r ;
rvlrere t lre hand is locirtcd rcl i t t ivc to thc lrorlr ' ,  cal l t :cl  1,,rr111,,1,--gxrrrr ' l t ,s
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72 MARENTETTE AND MAYBERRY

of location primes include [head, chiu, llose, chest];r (b) how the hand

rloves in spacc, cnllcd ntoaanent<xatnplcs are [circle, al'c' straight line,

wiggle finglrsl; and (c) the fomr of the hand itself, called han'dshape-ex-

"tti[t.t 
are all lingers extcnded, written as [5], or all fiugers closed with

thugrb to tfie sidc of the index finger, rvritten as [A]. Other examples of

ASL handshapes are shown in Fig. 5.1.

Of course, children have two hands and signs can be fonned either

with ope or both hands. One-handed signs typically use the individual's

dominant [a1cl. Thc relation between the hauds iu two-handed signs is

consrrained by syrnmetry and dorninance conditions (Battison, 1978). The

s),muretry condition states that if both hands lnove during the production

of a sign, then (a) the handshapes must be the sarne, (b) the locations

rnust be the samc or symlnetrical about the midline of the body, and (c)

the movement nrust be the same and either simultaneous or altenrating

in phase (e.g., the hands can nove up and down, together or in opposi-

tion). The dominance condition states that if both hands do not share

the same hands[ape, thett (a) only one hand produces the movement,

and (b) the stationary hand is restricted to a snrall set of handshapes [A,

S, 5, B, l, C, O]. Thcse conditions serve to limit the possible configurations

of two-hapded signs. Given that the phonological systerns of signed lan-

gttages are colnplex, but nevertheless rule boutrd, the question rcmains

or t" 5ow vcry ),oultg children acquire thcse courplcx, but tneatriuglcss,

phonological units and rttles of signed languages'

PHON OLO GIC.AL ACQUISITION

IN SIGNED IAI{GUAGE

The signing chilcl must master many diflerent facets of the phonological

structure of his or her language over the course of language acquisition.

In order to unclerstand phonological acquisition in signed languages' we

must know a large number of details. These details include the handshapes,

locations, ancl nrovernents that are produced at the earliest stages of lexical

development ancl the orclcr in which these phonetic elements are acquired.

Horvever, knolvlcclgc of these details is irtsufficient. Courplete under-

staldipg requircs that two additional questions be asked. First, at what

point in d.vltoptnent docs a child adhere to the formational constraints

tn sigps, for exarnple, thc symrnetry and dominance conditions? Second,

when does the child show eviclence of having a phonological system that

guides the production of signs?

rspecific A,SL prirnes are listctl in square brackets to indicatc that tlrey are lingr'ristic ttnits.

5. EMERGING PHONOLOGIC..I{L STS'TEM

W\q
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l ' l(;. 5. l. 'I ' lre stages of ac<lui.sition lbr' lrarrdslraJrc grr inres accor tlirrg t(, Iioy(:s
Braern's (1990) theory. Ilandshapes @ P. Marentette.

The few studies of ASL phonological acrluisition havc locuscrl orr thc
question of'which prirnes are ac<luircd and the <"rrdcr irr wlrich thcy appcar.
There has been relatively little explanation as to wlry childrcn rnity bc
using these particular prinres, and acquiring thcrn in thc orrlcr that thcy
appear. This becomes apparent frour a review of thc sLtrrlics ol'phouological
acquisition in ASL. Of the small number' o['studies that hzrvc been con-
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ducted on phonological accluisition, thc rnajority lbcusecl on handshapc.

In otrr present rcvicw, we lbcus on this aspect ot'ASL phonology in sornc

detail beforc considering the lirnited information that is available about

the acquisitiou of location and tnovernent.

The Complex Process of Handshape Acquisition

Iloyes Braem (1990) was the {irst invcstigator to study phonological acqui-

sition in signing childrcn. She developed a tnoclel of the order in which

handshapes lvould be acquired. Using this stage nrodel, Iloyes Bractn pre-

clicted thc kinds of substitution crrors that would be nrade by children.

An evaluation of lloyes Braern's rnodel rnust thcrelore consider both her

predictious about the order of acquisition of handshapes aud hcr predic-

tions about the factots that affect hanclshape substitutions.

Ords of Acquisition for Handshape. Boyes lJraetn hypothesized that the

order in which a child learned to produce the handshapes of ASL would

be influencecl by two prirnary factors: the anatomical developrnent of the

lrarrd and a firctor she called serialJinger ordcr. Boyes Braetn (1990) defined

serial finger order as "whether the sarne features are applied to adjacent

cligits or to digits out of serial order" (p. 107). For example, the handshape

[5], which rcquires al l  f ingers [o be extetr<lcd and spread apart,  should

be acquired carlier than the handshape [V], which requires the index and

rniddle fingers, but not the ring and pinkic fitrgers, to be extended and

spread apart. Boyes Braern predicted that anirtomical constraints on hand-

shape fonnation would have the greatest inlluence in the early stages of

acquisition, rvhcreas scrial fingcr orclcr worrkl all'ect thc handshapes ac-

qtrirecl later in phonological developlnel)t.

The predicted order of handshapc acquisit ion can be seen in Fig. 5.1. The

handshapes of Stage I arc tltose that thc prclingtristic infant is capable of

producing, for cxample, in rcaching, grasping, and point ing (Fogel, 1981).

Stage II handshapes are variants of those alrcady mastered in Stage I. Stage

III and IV handshapes are <listinguished fronr those acquired earlier because

they require inhibition and extension of the nriddle, ring, and pinkie fingers

(e.g., [Y, K, 3, W] ), as well as coutrol of n<lnadjacent fingers (predicted t<r

be diflicult due to the serial finger orcler factor, e.g., [8o]).
The distinction between Stage I and lI handshapes compared to those

of Stage III and IV is supported by thc work of Ann (1993). Ann examined

the ease of production of handshapes in ASL and Taiwan Sign Language

based on the anatomical structurc of the hand and the physiological prin-

ciples that guide its rnoverncut. According to Ann's (1993) classification,

Stage I and II handshapcs fall into thc "easy" group, whereas Stage III and

IV handshapes are classed as "dif'ficttlt."
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A number of studies investig:t ted the orclcr irr  which t;hi l<lrctr bcgin t<l

produce handshapes in the earliest stagcs ol'signing. Sicdlccki and llon-

vi l l ian (1997; Siedlecki,  l99l) providccl data l i rr tn a stu(ly ol '9 chi ldrcn (t |

hearing, I deaf) who were acquiring ASL as their pritttary languagc. 
'Ihc

children's families were visited rnonthly betwccrr the agcs o[ 0;6 antl l;6.

Data analyses were based on thc paretrts' reprotluction ol'the children's

sign types. That is, the data cousisted <lf parctrl-ul repol't ol'phottological

form. Siedlecki and Bonvi l l iart  (1997) analyzc<l '148 sign LyPcs (raugc l6-

139 per chi ld). There is substarrt ial  overlap bctlvcctr the carl icst handshapcs

acquired by Siedlecki and Borrvillian's participuttls atr<l tlrc lirst trvo stagcs

of I loycs I lraem's (1990) thcory. Scvcral h:rn<lshapcs (rroLitbly, [5, l ,  I ] ,

A]) were produced early anrl  l ' requently in thcsc chi l t l rctr 's carly sigrrs.

Earlier research using the sanrc rncthocl of parcutal rclrort with a dill 'crcnt

group of children also {bund that thesc silnre hatrclsltitpcs wcrc pro<lttccrl

with high frequency by young clr i ldrcn ( l lonvi l l iatr,  ()r lattsky, Novack, Fol-

ven & Holley-Wilcox, 1985; Orl: tnsky & l lonvi l l ian, l9f l t t) .

Similar results were found in a case stttcly ol'ir tleal'clriltl ol'tleal' p:u cnls

(FF) between the ages of 1; l  : tnt l  l ; -9 ( lvlclnt irc, l {}77). ()t ' thc target sistrs

that FF atternpted to producc, t l re han<lshape rc<1tt i t 'ccl I i rr  the acltr l t  lot ' l l l

was l ikely to be one of the Stagc I hanclshapcs (6t l7o). Wlrt:n FF Prothrcecl
a sign, she depended almost t 'xclusively on Stagc I han<lslurpcs ( l) t i%,). () l '

the Stage I handshapes, [5, l ,  l rO] wcre succcssl ir l ly pt 'o<lt tcct l  [<tt '  t t torc

than 80% of the signs in whiclr thcy wcrc rc<ltr irccl,  arrt l  [S, A, O] rvcrc

successfully produced for less tlran 507o ol thc signs irr which tltcv tvct't:

required. Although FF attenrptcd targct signs that rct l tr i rc Stagc l l l  antl

IV handshapes, she did not srrccessttr l ly prot l t tcc i tny Stngc l l l  or lV lrrrnt l-

shapes during this time perio<I.
I loycs Braem's (1990) own rl :r ta provided l 'urthcr sttJrporL o{ ' thc prirrracy

of  Stage I  handshapes.  She s tur l iec l  a t r  o lder  ch i ld ,  I 'o l i t ,  age 2;7 . I l : r l l 'o f

the target signs Pcl la prodtrtcr l  rccluirc<l Stagc I hatr<lshapcs. Wit lr  thc

exception of [S], the Stage I l rarrdshapcs werc c<-rrrcct ly l l rot lucctl  l '<tr87(i l ,

of the target signs in which tlrcv were requirccl. Stagt' ll hirndshapcs \vcre

used with mixed success: [B] rvas producecl correctly' \tlt(/o ol-tltc tirtrt', btrt

[O] was only correcl" 33Vo ot' the tirne. 
'l 'he 

ltittrtlslrnpe [F] was lrcvcr

required. Similarly mixed resrrlts occtrrred with Stagc lll hanclshapcs. 
'l 'hc

handshapes [D, 3] were prodrrct ' ,1with cornplete acctu;tcy, aucl hatrdslrapcs

[H, K] were used with moderate ;rccuracy (6toVo,5Iol,),  wltcrcas hattdslr i tpcs

tY, V] were never accurately prorluced, aucl the ot l tcrs wcrc l lot i rLtelt l l ) te(I.

Boyes Braem concluded that l'ola was at Stirgc III irr hcr hattclshaltr: dc-

velopment. Because these dat.r rvere dcrive<l liour a single sessi<ln, hotvcvet',

it is impossible to assess the or clcr in which l'ola actlttir ctl thesc hatrdslr:rpcs.

Final ly, i t  is worth noting that Cl ibbctrs atrd FI:trr is (1993) lrr icl ly rc-

ported on the acquisit ion ol 'h:urdshape bctwcell  t l t t '  : tscs ol '  l ;2 an<l 2;4
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in a deaf girl of deaf paretrts leanriug llritish Sign Language. The partici-
pant (Annc) dcpcuded heavi ly on thc prirnes [5, A, l ]  i rr  her ini t ial  signs.

These studies provide supporting evidence {br the primacy of a subset
of Bo1'es Braern's (1990) Stage I handshapes (perhaps [5, A, l, B, bOJ).
However', therc is lirnited evidence to support thc arrangelnent of hand-
shapes among the other three proposed stages. None of the studies fol-
lowed a child for a long enough period of time to observe the acquisition

of handshapes from several differept proposed stages. This makes it diflicult
to assess the stage aspect of the model.

Substitution Data. Boyes Braerr (1990) also predicted the kinds of substi-
tution errors that children would :make. When a child produced the wrong
handshape in a sign, Boyes Braem predicted that the handshape substituted
for the target handshape would be one from the current stage or earlier stage

of acquisition. That is, a child milJht substitute a [5] hand of Stage I for a

[B] hand of Stage II, but she wor:rld not substitute a [U] hand of Stage III

for a tli] hand. Boyes Braem identified six additional factors that she
hypothesized to influencc the particular handshape that replaced the target
handshape. These were (a) a preference for fingertip contact, (b) the

sympathetic extension of the thunrb when the index finger is extended, (c)

anticipation and retention of han<lshapes in other signs (or coarticulation),
(cl) the nature of thc ser)sory feeclback availablc to the child (i.e., can they

see their orvn hauds?), (e) the uature of the rnovernent required by the sign
(this suggests a lirnit to the level of linguistic complexity permitted in a sign,

e.9., a lnore complex rnovernent may be possible if the child simplifies a
handshape), and (f ) the use of handshapes as classifiers.

Bonvillian et al. (1985; Orlansky & Bonvillian, 1988) reported many

handshape errors in their group of 13 children (12 hearing and I deaf)

betweerr 0;6 and 3;0. Five handshapes [I], 5, l, A, C] accounted for 73Vo

of the targets and 847o of the handshapes produced. These are all Stage

I and II handshapes in Boyes Braem's model. Orlansky and Bonvillian
(1988) reported three frequent errors: the primes [5] and [B] were fre-

quently interchanged; the haudshape [5] was often substituted for other

Stage I handshapes such as [C, A, l]; and the handshape [1] was often
substittrted for target primes from both Stages I and III [5, U, V, W, A].
Howevcr, these data were collapsed across all l3 children, making it im-

possiblc to know what an individual child's substitutions looked like. Nev-

ertheless, these error data are largely consistent with the predictions made
by Boycs Braem in that handshapes frorn earlicr stages replace handshapes
from later stages.z

"Ilre prinre [B] replacing [5] is not predicted from Boyes Braern's theory, as [B] is a

Stage Il handshape and [5] is a Stage I handshape.

5. EMERGING PHONOLOGICAL SI'.S'TEM

Siedlecki (1991) reportccl a rrunrber'<l l 'handshape substi t tr t ions l i rr  Lrr-
get signs in his group o{ chi l<lrt :n. ' fhc ( i 'cc;trcrrt ly prorlrrccd han<lshapcs

[5, 1, A, B, bO] were also the rnost { i 'equent strbst i t tr tcs in thcsc clr iklrcn's
signs. The handshape [5] was used to rcplacc targct handshal>es [A, I], (:,

O]  and the handshapc [ l ]  r t :p laccc l  [5 ,  I ] ,  ( - : ,  ( ) ] .  ( ) r rc  pat tcrn  o [subst i -
tut ion that Siedlecki and l lonvi l l ian (1997) trot iced was thal a [5J han<l-

shape was chosen if the target sign required contact llctween the heel ol'

the hand and a location, ancl n [] handshapc was chosen if the targct

sign required contact between the fingertips and a loc:ttion. llccause thcsc
substitutions were collapsed lrcross childrcn, it is irnl>ossible to know il'
individual children showed distinct patterns of substittrtion.

Siedlecki and Bonvi l l ian ( l t)97) acknowledgecl the cotrtr ibution of '"casc
of fine motor control" to hanclshape acquisitiorr btrt lbund tlris lhctor t<r
be inadequate to fully explairr the chilclren's handsh:rpe use. 

'ilrcy 
lbtrn<l

that several of Boyes Braenr's (1990) sccondary lhctors wcrt' inlltrcnti:rl.
For example, they found that handshapc procluction was irrllucnccrl by
the type of contact required with a locatit>n. In additi<ln, having to procltrcc
a handshape in the context ol 'a sign ( i .c.,  sirnultatrcously wit lr  a location
and urovement) reduced the accuracy ol 'handslrapc Jrro<luction, as <l i<l
the presence of differing hanclshapes in preceding and lbllowing signs.

In Mclnt ire's (1977) case study of l-F, she fbund that of the 186 strbst i-
tutions made by FF, 182 (98Vo ) were handshapes fi-our Sugc L 

'fhe 
prirnc

[5] accounted for 54To of all substitutions. Thcse clata also strpport thc
primacy of Stage I handshapcs in Boyes l l raettt 's (19{X)) rnorlcl .  Mclnt irc
(1977) posited phonological rtrlcs to explain scvcrzrl ol'I.'F's substitrrt-ions.
However, she further hypotlrcsizcd that tnatry ol' thc sccondary l'irctols
suggested by Boyes Braem wottld clverride thesc phonol<lgicirl rulcs. Fot'
example, there was a clear prcf'erence lbr lingertip conutct. in sonrc signs
that do not require that typr: <-rf contact (i.e., SHOU, lllRD, GOAT, an<l
WATERMELON). Mclntire :rgreed with lloycs lh'acnr's spcctrlation that
other secondary factors woultl also have a strong itrlltrcncc on lhe accuracy
of handshape production. Drtc to the dilliculty of asscssirrs these factors,
however, she did not providt' rlata to evitlrrate this clairn.

A study of the bilingual ac<1 risition ol'ASL and llnglish in :r healing
chi ld (Anya) with a deaf tnotlrcr an<l a hearing lathcr providcs a I 'cw
additional observations abotrt" phonological acquisition. Prinz and l'rinz
(1979) reported that phonohrgical errors between the agcs ol '0;7 and l ;7
included handshape substi tut ions of [A] krr thc targct Ih] in Al ' l 'LE and

[A] for the target M in TELEPHONE. The prirne [A] is a Stagc I hand-
shape, so its substituti<ln fbr the latcr prinrcs [Y, lh] conlbrrns to lloycs
Braem's model.

Collectively, these studies provide supporting cvidcncc lbr thc early
acquisition of Stage I handshapes. Boycs llraern hypothcsizcd that thesc

77
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ear-ly fianclshapes arc anatoruically easy conligulatiotrs [<rr very young chil-

clren to produce. In addition to frequent production, these salrle hand-

shapes are often used as substitutiotts, in place of the target handshape.

AltliougS both Boyes llraem (1990) and Mclntire (1977) posited phonolog-

ical rult s to govern these substitutions, they were working during a time

whep our theoretical understanding of ASL phonology was quite liurited.

The lipguistic theories they used are no longer held. Current phonological

tSeories rnay provicle better explanatious of solne handshape substitutions.

Ip acldition, Iloyes llraem proposed a trtttnber of other factors that may

guicle a chilcl's substitutions. These include a tnix of anatourical (sympa-

iSetic thtuub cxtension), percepttral (fingcrtip contact, sensory feedback),

p6opetic (coarticulation, collrplexity of other paralneters), and linguistic

jclassi{icr usc) intluences. These are all reasouable avetltles o[ exploration.

Few other atternpts have been made tcl explain the particttlar hatldshapc

strbstitutions thal childrcn tnake in their carly signs.

Location, Location, Location

I1 contrast with the study of handshape, there al'e ['ew studies of the

acquisition of location by signing children. I'erhaps location has been the

s.,llject of less work because rcsearchcrs have inlbrrnally observed that

c5ilclren clo not show ntuch problem with is acquisition. Of the three

prajor sign pararnetel's, Sicdlccki atrd llouvillian ( 1993) foutrtl that location

was t[c nr<lst accurately produccd (ovcrall accttracy calculatcd across chil-

clr-crr :rncl ages tvas 83% conrpared to 50To fbr handshape and 6lVo lor

l loverncl l t) .  Meier, Mauk, Mirus, and Conlin (1998) also fbund high ac-

crtrac)' {br thc procluction ol loc:rtiort rclativc Ltl thc other Pltralncters ol'

a  s igu.
llopvillian ancl Siecllccki (1996) proposerl a ttrodel lbr the orcler of

acquisition of location ltriurcs. Thc proposal is based on scvel'al charac-

tcristics ol' their clata: accuracy of procluctiort o['location pritnes, order of

acquisition of prirncs across children, and li-cqucncy of aPPearance of

lrripres in the ihil,lr.u'r lexicotrs. fhe earliest acquired prirnes itl their

,ttrcly rvcre [neutral spacc, tt'uuk, chiu, forchead]. Bonvilliau atld Siedlecki

llote(l that these early prirncs arc freqttcntly trsecl in the adult lexicon aud

strggestecl that thcy al'e casy to prodrrcc (although there is tro explauation

6f 5orv case is rncasurccl). In irdclition, these pritnes were lrlaxi[rally con-

trastivc, requiring rnuch broacler distitrctio'ls comPared to thosc required

arrlolls the location prinres of later levels. Finally, Bonvillian and Siedlecki

(lgg6i potecl that nrany of thc children's signs involvecl loczrtious that

cotrLtctcd the bodY.

T5c accuracy dillercnce betrvcen locatiotr atrd the other Pal'alneters' was

cxplai lccl by both Mcicr ct al.  (  1998) ancl l lonvi l l ian and Siedlecki ( 1996)
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as r-csulting frorn the lcvcl of rnotor control rc<ltrirc<1. 
'l 'hc 

prcl<lttctiott o{'a

location prirne requires a relatively gross level of colrtrol c()tlrparc(l to thc

finer manipulations of the fingcrs needcd to proclucc p:rrticttlar ltatrclsltapcs.

The Movement Puzzle

fu with location, few studies havc investigirtccl thc acrltrisitiott of trtovcnrcnt

priures. Bonvi l l ian et al.  (1985) reportcd the co<ling ol ' t trovctrtetrt  prinres

to ltc particularly difficult. This is bccattsc chilclrcn sotrtctitttes pro<lucctl

difl'erent rnovements with each hanrl, thtts violating tltc syntnrctty antl

donrinance conditions of ASL. Thc rrrost li 'etluently prorlucc<l lnovctlrcllt

pr imes were [contact, in, pronate, ott t ,  clown, attd srrpirtatc].3 I 'art icipattts

rnade frequent errors for tnovetnent Prilnes.
The principal observation made by Siecl lccki (191)l;  Sie<l lccki & []onvi l-

lian, 1993) about the acquisiti<ln of ur<-rvctncttt prittrcs rvits tltc cltiltlt'ctr's

rel iance on the prirnc [contact].  Asi<lc l i -ottr thc l i t ' tprcl l l -  au(l  acctl l ' : r te

procluction of this prirne, and its d<ltttin:tttt ttsc ils a sttbstiLttLc, l'cw otltct'

patterns were noteworthy. The pl inrc Icontirct]  wits thc r lnly t t t()vctttctt t

prirne produced by all of the children iu thc sttldy. As :t rcsttlt, itt lris tttorlcl

of the order of acquisit iou o[ nrovclucl l t  pt ' i t r tes, Sit :r l lccki (1991) placc<l

Icoptact] alone in the l i rst levcl.  He hypothcsiz.c<l tha[ this prir trc is t t t i rstct 'ccl

by the chi ldren, in part,  becatrse i ts prot l trct ion hi{r lr l ights locatiotr,  : t  sigtt

parameter that the childreu prodttccd lvith gt'c:ttcr itccttl-itcy.

Meier et al.  (1998; see also C<;tr l i t r ,  Mirt ts, Mituk & Mcict ' ,  chal>. 4, t l r is

volurne) analyzed ASL acquisit ion in 3 dcal 'gir ls ranging in agc l ionr 0;7

to l ;5. They investigated the ef l 'ect that thc t lcvclolt trrctt t  ol ' t tro[ot 'cottt t 'ol

uray have nn the production o[ cirrly sigtrs. 
'['hcir 

rcsltlts stl!{gcst thitt chil-

drcn nray alter the tnovernent ol 'a sign l ly rcgrl :rci l) t i  t t  t l l ()rc <l istal i t t ' t ictt l : t tor

rvith a lnore proximal art ictr lator '(c.g., thc clbow t 'ut l tcr thit tr  thc wlist),

by deleting the lnovelrlellts nrade by tuorc tlistal at'tictllittors, ()l'both. 'l 'hc

recluction of rnany of the movement prirncs t() A tltov('tttctrt o['thc sltotrldcr

or elbow often resulted in a siruplc contact to thc lat'gct locatiotr. 
'I'his 

{it-s

well  with Siedlecki and l ]onvi l l ian's (1993) l int l ing o[ chi l<lrctr 's cat ' ly rc-

l iance on the prime [contact].

The Early Phonological Repertoire in dSL

We can draw several generalizations abottt tltc carly plrotrologicztl rcpcrtoirc

of children acquiring ASL fronr ottr irtralysis o[ lltc lv:tilablc strrrlics. I'-it'st,

* l ' l re  r t tove l t le t l t  [ ) r i t t te  IJ r ronatc ]  rc lc rs  t r l  tw is t i t rg  l l t c  lowt ' t

Iralcl  faces dowtr; t l te pri l t te [strpi latc] tel i : t 's lo trvist i trg t lr t :

laces up.

a l  n r  s ( )  t l ra t  t l r t :  Jx t l t r t  o l  t l t t :

lo rvc r  ; rn r t  s< l  t lu t t  t l t t :  l ta l l r r
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children produce a variety of location pritnes and do so with high lcvels of

irccrlracy. Sccond, children tend to urake heavy ttse of the tnovernelrt prime

[contact] but clespite this, they tnatlage to achieve a lair degree of accuracy

ip the productiori of rnovement. Third, lnost children produce a small set

of cornmott fuandsfiapes (i.e., [5, l, A, B]) ald achieve relatively low overall

accuracy in handshape procluction. These observations describe aspects of

the phonological repertoire of young signing children, including the pho-

netic elements they produce in the earliest signs as well as the order in which

they produce various handshapes, locations, and nrovements.

Despite the accumulation of details regarding children's early ASL

phonoiogical acquisition, there has been little theoretical development in

inir n"ta..|ust as the phonological errors made by aduls reveal something

of their p[onological systenr (Mayberry, 1995), phonological errors Pro-

duced by children can reveal something about the child's etnerging

phonological systcm. ht the following section, we investigate the phtlnologi

.ul u.q,rirition of a single child in the earliest stages of phonological ac-

quisition. We then analyze her phonological errors and propose of a set

of principles to accoullt for her el'rors.

THE EMERGENT PHONOLOGIC.AL SYSTEJVI

The present study describes the ernerging phonological system of I child

tSrough the identil-rcation of the principles that structttre the form of her

signs.-A longitudinal case study was chosen to determine if principled

relations existecl between target signs ancl actual sign productions. This

type of analysis can only be conducted within a single child's data because

oi the dcgree of indiviclual variation in children's phonological repertoires

and in thc stlategies used to recluce a target sign to a sign that the child

can proclucc (Ferguson & Fanvell, 1975;Vihman, 1993). Our analyses focus

on tire patterns tirat were cviclent during the first year of signing and we

dcscribe the principles that rnay underlie this child's developing phonologi-

cal system.

The Child

The participattt, SJ, was a f'ernale hearing child of deaf Parents' ASL was

the exclusivc language used in her home and was SJ's primary language

for the duration of tit. study. SJ was videotaped in her ltome, for about I

5our, opce every 2 rnonths. The obseryations included in the present

analysis begin with her first signs on taPe at 1;0 and continue until 2;1'

Table 5.1 shows SJ's age at each session included in the study' During the

5. EMERGING PHONOLOGIC.AL SYSI'EM til

TABLE 5. I
Sign Types and Sign-l'okens bY Age

Age (year, Month, DaY) Sign Types Sign Tokens

l:00.07
l:02.24
t"04.26
l ;06.13
l ;08.18
l:10.27
2;00.26

tapir-rg sessions SJ, her ruother, :tnd occitsionally hcl lirthcr' Plityccl rvitlr

various toys, books, aud hotrseholtl itcrtls'

Coding andAnalYsis

EacS session was coclecl twice: l i rst to isol: t tc t l rc sigrrs pro<lttcc<l ot l  t : : t t  l t

tape, then to detennine the phonetic lortn ol 'cach ol '  thc signs. Att i rrr-

pororr, part of the first cocling involvccl thc :rsscssllle tlt ol'whcthct' a givt'tr

rna.ual act ion was a sign or not. This rncaut that t tott l ingtr ist ic i tct iotrs

such as pointing ancl cornmttnicativc gcsttll 'cs, :rn<l prclitrgrristic :rctiotts

such as manual babbling, were excltrclcd li'ottr tltc 1>ltotlctic :rttalysis.

A sign was definecl as a rnanual irctiott with an iutcl'l)t'culblc tttc:ttrirrg

a'd a fhonetic fbrm based ol l  al) aclult  sign. A [brtt t  ol lsctvct l  t tr t t t 'c t l t i r tr

once liad to have a copsistelt relcrcnt {ilr it to bc cottsitlct'ccl a sign. 
'l 'hc

majority of signs produced by SJ were casily rccogtriz.t'tl as att irttetttllt itt

the form of an adult sign. The recluirctucnt that thc l i rr t t t  ol ' thc chi l t l 's

sig's be based on the brrr of the acltrlt sigtr wars lrclplirl itt scparating

gJr,,,r., from signs (Meier & Willcrrnan, lt)95). Thc t't'tlttit'ctttcnt that thc

Ihild', signs have a consistent nrcitning was helpl.irl in scpirratitrg trtirtrttltl

babbling from signs. In tl'ris way, the cletinition ol'sign ttsc<l itt this sttr<ly

permittJd the iso--lation of signs liorn the variety of ttr:tttttal actiotts that Sf

pr.rduced. Reliabi l i ty o1'sign identi l icat ion was cltcckt:t l  by a t lc:rf  rcscat 'cl t

assistarrt for portions of the vidcotapcs and fbund to bc tlb(ilt (275 sitr1ns

agreed on/321signs observed by either coder) '

The second .o. l ing involved recorcl i trg the phonctic f i rr t t t  ol 'cach sign.

T5e fol lowing pf ionei ic aspects ol 'each sigtr wcrc co<lt '<l:  handshapc (r ' ight

ancl left  5and), palm orientat i<.rn (r ' ight and lcl ' t  han<l),  locatiott  (vcrt ical

place of articulalion ancl horizontal placc of :rrticttl:tli<ltt, lirllowing llrcrr-

iar i ,  l9g0) ,  movement  (path,  hand in tenra l ) ,  a t rd  cot t t : rc [  (cot t tac t  o l ' l ra t t t l

to body, contact within l tancl).  This yiclded l0 bis ol i tr lbrrtr l t t iott  l t t t  t ' lc l t

5
l l
t 8
42
63
49
70

t 0
32
50

t36
162
154
t45
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FIG. 5.2. f'he clrild's sign COW (in cornparison with the ruother's target
sign) shows several noteworthy errors; she replaced the handshape ffi with
[ ] and added a secortd hand (a tendency ftrr signs nrade outside S]'s visual
field); she also replaced tlre locatiorr [ternplc] with [lread]. Illustration by
Nlichel Shang, @ R. Mayberry & P. Mareutette.

of the year of obseryation. The overall accuracy of handshape production

rvitlr the dorninant hand was 27Vo. Even though SJ used a restricted range

of handshapes on the uondonrinant hand, lhese were llo n]orc accurate,
slrowing an overall accuracy of 26%.

SJ produced a wide variety of handshapes, but the central trio were [5, l,

AJ. These primary handshapes represent a particular set of relations: (a)

they are a subset of easy to produce handshapes (Ann, 1993); (b) they are

produced with high frequency in the adult language (Klima & Bellugi, 1979) ;
and (c) they are perceptually distinctive (i.e., f'ully open fingers, fully closed
fingers, extended single digit). These handshapes were also the earliest to

appear, with [5] appearing first, followed by [ ], and then [A].
SJ's handshape substitutions provide clear evidence of a phonological

system influenced by anatornical, linguistic, and possibly perceptual factors.
The rnost frequent substitutions are listed below:

[B 5h C l ]bl5 replaccd by I5l

l lb  lh  Y l rep laced by [ ]

tS bolreplaced by [A]

[F]replaced by [bO]

I 'Tlre lrandshape [5h] is produced by bendirrg tlre l ingers of the [5] hand at the disul
joints, or by spreading thc [C] lrand. The handshape [Bb] is produce<l by bending the fingers
of tlre [B] hand at the proxirnal knuckle, so tlrat all f ingers are straight but Jrerpendicular
to the palrn of tlre hand.

5. EMERGING PHONOLOGIC.AL SYS'I'EM 85

FlG. 5.3. The child's sign API'LE rcplacetl thc hiurdshapc I I ] lirr I I h I arrrl
the l trovernent I twist]  wit l t  Icontact] i rr  t :orrrpal isort to t l t t :  rrrothcr ' 's latgct
sign. lllustration by Michel SIr:rng, @ R. M;rylrcrry & l'. Matctttctlc.

These substi tut ions are pattcnlcd irn<l <kr not lcprcscttI  t l tc t ' l t rr lotrr trst:

of any prirne Ibr any other prirrrc. This p;tt tcrtr is dctnr-rnstratcrl  in l lart l ry

their independence. First,  SJ rarely subsl i trr tc<l l i 'e<prcnt hanrlshapcs lor '

each other. This pattern is truc lbr the t lrrcc { i 'ct l trcnt substi t tr tcs l5 I ,

A]. For exarnple, consider thc handshapc pair [-r]  arrr l  [A]. ' l 'hc lrr irrrc
[5] was never produced in place o1'[A] anrl  [A] ncvcr pnrr l trccd in 1rl  tr t :

of [5].  Second, there was a unidirect iotr i t l  rclat iott  bctwcctr thc str l lst i trr tc

and the intended target. For exaurplc, thc pl irnc [!-r]  rcplaccrl  [OJ, lrrrt

[C] did not replace [5].  Third, each hautlsh:rpe w:rs trsecl us l  strbst i trr te:

{br a dif t 'erent set of handshapcs: [A] substi tutcrl  krr [rO] lr tr t  [ !1] r l i r l  not

substi tute for [bO]. Because SJ's elror l ] l t tcrus dcnronstr-: l t-c irn irr t t ' rrr :r l

structure, this provides strong evidcuce ol'ir pltotrokrqical sysl.cnl ut rvork.

Exarnples of signs involving these elrols incltr<lc DIUNt( (with lOl rt ' -

p laced by t5 l ) ,  SHOE (wi th  [S]  rep laced by [A] ) ,  ar r t lA l ' l 'LE (wi th  I l r i
replaced by [t ]) ,  as seen in Fig. 5.3. Thc sign CIO\ r,  <lcpicted iu l ' ' ig. l -r .2

shows two noteworthy errors. First,  t l te hatt<lsh:rpe cn'()r ' , lv lrcrc Sf rcl l la,:cr l

a  [Y]  w i th  a  [ ] ,  and second,  the addi t io r r  o l ' thc  sccr - r t rd  han<l .  Urr l ikc
Siedlecki and Bonvi l l ian (1993), who report(:( l  lhat t l rcir  part icipants olt-err

deleted a required second hand, SJ was ln()r(:  l ikcly to a<lcl a sccourl h:rrrr l ,

particularly to signs produced out o[ her licld of vision.

Moaenrcnt Movernent prirnes wel 'e pro<lrrcecl wit lr  trrorlcr i t tc a((:ur;r(y

across al l  sessions. For path l  r iures ( iuvolvitrg thc n)ovcnlel l t  ol ' t l rc .rrrrr

t l rrcrtrgh space), accuracy was 57V,,.  f ' l tc trrost [ i 'e<lrrerrt ly pt 'ot l trct ' r [  ; ' ; t th
primes were Icontact] (e.9., MOMMY) :rn<l ir  l l t ' t rshit ts l l lovenlcnl (, ' .1i . ,

HAPP$. These two prinres accountecl { irr '  5\ lo/o o|p:tt l r  pl inrcs i tr  l l rc
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lllol'c PcrcePtually salicnt aud thcrefore are prel'errecl gver Sapcls6apes
rvith partinlly extencled lingers.

To summarize, the structure of sJ's ernerging phonological system is
cotnplex and vat'ied. She relies on :r bocly scherria lbr locatiol ald a scr
of atratotnically and linguistically influenced principles for handshape. It
aPPears t}at she has trot developed beyond 

" 
r.,dirrr.rrtary system for rnove-

lnent within the time frame studied, although it may also be that better
explanation of movement primes in ASL is requirecl io explain the aspecr
of phonological acquisition in very young children.

One generalization describes all of the children studied to date. Location
and handshape are acquired differently by children. Previous studies 6ave
established that location is easier for children; young chilclren procluce
locatiotr primes with a greater degree of accuracy relative to otirer sign
parameters. This study provides one possible explanation for this result.
We propose that location is easier because children can rely on an emerging
cognitive rePresentation of their body to anchor their acquisition of the
location primes of signs. For handshape acquisition, by contrast, the child
has no preexisting mental representation or schema to provide an easy
!"t y into the phonological system. Instead, factors such as ease of pro-
ductiotr, frequency in the input, and perceptual salience highlight a srnall
set of pritnes for the child. The yorrng child's substitutions of handsSape
priures reveal structured relations rather than random replacernents.
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Early Sign Combinarions
in the Acq_uisition of Sign Language
of the Netherlands: Evidence
for Language-Specific Fearures

Jane A. Coerts
Uniamsity of Anutndarn

In this chapter, I demonstrate that childrcn c:rn acquirc langtrirgc-specilic
features at an early age. This rvill becorue clear li-orn rcse^r.clr '. thc
acquisition of basic 

9r$er 
in Sigrr l.anguage ol.the Ncrhcrlautls (SLN) irr

relation to the acquisition of inottreitariguage-spccific [battrr.c:, .arrrely,
subject pronoun copy.

To explain the acquisition of'languagc-specilic I'catur-es, tlrc rlreory .f
parameter setting was ProPosed within a glnerativc syntactic li-1grew'r.k
(Chomsky, 1981). Within this theory, chiliien lincl .,ut 6.w t5c valucs ,'
a restricted set of parameters are set in the language they arc :rr.r;uir.i'g.
The choice for a particular paranreter valuc is rrlde on the basis ,l'irrlbr-
mation available in the input.

. 
The.description of the possible set of paranreters is far fronr cerlJrlcte,

but it is generally assurnecl by researchers working within a lxrlarnetricframework that there is a parameter for basic orcler 
"ia 

u socallccl pr.'-dro1l
parameter' The description of tlre initial states of paranreters is :rpgtSer
area that needs more attention. Is there an irritial def,ault valtrc (as strg-
FTted by Hyams'.1989,for the pro-clrop paranrcrer)? or arc r6c lrarar'cter.sinitially not set, that is, are thi varioui tptions, for a lirrriterl [ir1e, si'rtrl-
taneously present in.the developing grarnrnar (cf. Meisel, lgg5)? 'l.he 

thir.rl
area that needs further investigation relates to lhe rnornent at which chil-
dren are able to definitely link the corl'cct value to a spccilic Pararnetcr-.The parameter for basic order is assurned to be acrluired car ly (ClaSsc'
& Muysken, lg86; Weissenborn, l9g0).

Within the acquisition context, pro-clrop and basic 'r-dcr lrave bccrr
investigated most extensively fronr u pu.o,rr.tric point of vicw. 

'I-1c 
^crltri-

9 l


