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o R Introduction ! T

One of the most useful of all human adaptive

behav1ors is the ability to communicate. Successful
'.communicatiOn permits interaction between ﬁeoble to gain
fand prov1de 1nformation as well as accomplish goals. It

enables one to formulate 1deas about the world in some
'vh L.

_— for that can be shared with others sBloom & Lahey, 1978 Lo

Morehead & Morehead 1974) Because it is fundamentally
4 p
.1nvolved with soc1a1/competence and control of one's
4
s

environment, language;descrip ions and,communication

8

training for the mentally rftarded have received much
. attention. > o , o o i

SR o Historically, communlcation and language have been

. : Tag
,associated with speech (Blount l968 Jones & Robson ~
\1979 Lenneberg, 1967, Moores ,1974). Although speech may

be the most frequently encountered form of communication, f

;/ . it 1s 1mportant to note thét 1t is not necessarily the

¥

sole means of communication. The'essenqe of

c0mmunicationnis the -effective transmission of

1nformatlon between 1nd1v1duals This may be -

~

accomplished'through sPeech but other methods are

? tacial éxgregsions arevuniversal1y recoyaneﬁ' ,jeqi[ing
. n . .' . ~ . .
ce -~ ain emotions (e.g., smile - happiness, scowl - .
o S B :
. ° . IR o “$1

i




",anger). Simllarlly, when one person beats another to the

Last open Spot in a parklng lot, the meaning of a
-clenched fist Shaklng in the air ‘is likely to be c1ear.-

- The naturé of the’ 1nformat10n communlcated in these two

Y . *

examples is clearly limited, but .there are more extended
- d f AN

vand.versatile systems using visual and motoric symbols.
. ‘ : A .

+ The major points to be made here.are that communication

~

" can be agﬁo plLshed wvia means other than .speech and that
.. J
N menta11y¢v92

. o
AR . of communlcatlon system if they are g01ng to function

arded persons must be abLe to use some sort

'competently in ‘a“'community 11V1np env1ronment.‘

) P4
a The present research anestlgated factors that
. s B _' "', . :
/,1nf1uence the 1n1t1a1 acqu1s1tlon of manual s1gns by

severely mentally retanded adoleSCents. Before the
i - .h,spec1f19s of this study are explalned, literature

indicating the limited nature of speech in the severely

mentally retarded will be reviewed. Two general training

. 4
¢ ,areas will then be descrlbed ‘those prov1d1ng remedial
sg_ ). \ © gy
yqﬁelltr‘inlng and those.emphas121ng nonvocal ' : .
communiéation systems, particularly manual s1gn1ng 1t

will be shown that the 11m1ted success of vocal training

w1th persons not,possess1ng rndamentnry ianguagt sKi]‘al

has contributed to the useﬁof nonvocal conmunieutlun

systems. In addition, a variety of nonvocal

communication systems will beicompared'and“contrasted.
3" From this review it ni}l be shown that mapuai sign

t

Lir
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systems may be a. particularlv viable initial means of
\ " T

communlcatlon ‘for many persons “who do not’ speak and for

[

. whomxxziai tralnlng has not been effectivé. A more

detailed™review of.the manual signing literature will

. then reveal that although demonstratlons of manual slgn

S
¥

) 'learnlng by mentally retarded ' ‘persons are 1ncreas1ng1y
comman the factors 1nf1uenc1ng the 1n1t1a1 acqu1s1tlon

of manual s1gns ‘have nob

present study drew upon 1-formatlon from three areas of
Lk '

”research (verbal learnlng,
. N 4 : -

been well establlshed The

. \
‘make- ﬁFedlctlons about the

. -

mqtorLc\lesrnlng, and the *
deVelopmentvbf attention) t
-9 .

\

.'elements and 1nstructlonal varlables. :\ i .
/Speech leltatlQ\ﬁ in. the Mentally Re arded '

. rate of manual s1gn acqulslt on as qifluenced by sign

Mentally retarded ‘persons. are fre

,/" . ..

characterlzed as def1c1ent in language_

(Blount 1968 Wehman & Garrett 1978; Whitman & Scibak,
i /gﬂ*1929). Speech limitations <dincrease in:f

>

equency as the

. /,/,\._/ ) '_. . i ) .
"degree of retardation;increases (Keane., 1972; * - tyn," @

Sheehan, & Slutz, 1969; Sheel... . Martyn, § Kilborn, 1968)

with reports of no functional speech for up to 807 of

gndiyiduals haying Id'scores below -50 (Garcia &_Dehaven,
1974). These estimates are based, in large,‘on
assessments of institutsbnalized individualL. For |
ins?ance, Sheehanyet al. (1968) evaluated the speechIOi
216Iresidents in a state.institutinn for the mentally

A
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g ... Tretarded. ' Each res1dent was glven an 1nd1v1dual ' ?}!
' ,dlagnostlc speech evaluaeLon by two speech patholdglsts;

Overall 387 of the res1denEs had‘no Speech (1 e., dld
not vooallze at all or only cried and grunted) 147 had

delayed speech (1 e. babbled or echoed words) and only

127 had normal sPeech (1 €., was lntelllglble did not

1nterfere w1th communlcatlon and d1d not draw attentlon .

¢
- to 1tself) The remalnlng 367 hadavarlous,problems of

artléhlatlon and v01ce For res1dents w1th IQ scores:
‘. between 25 and 39 (257 of the sample) these%flgures were.
_fi . 382, 417 07 'and 217 respectlvely Finally, for
| res1dents.w1th IQ scores bel w 25 (50% of the sample)
the values were. 947 6Z, 04, and 07 - *
' A s1m11ar study a er unstltutlon (Martyn et
o . ;al., 1969) used 1dentlcal technlques and measures to , .;
jassess the speech of 344 res1dﬂnts Qverall,.l7Z of the
' res1dents had’ no .speech, 18% had delayed speech, 217, had
'norma speebb and 447 had varlous problems of . RN
artlculatlon and voice. For reS1dents w1th IQ soores
between 25 and 39 (337 of the ,sample), the 'values were»
144,1197 l}Z, and 507 For residentg w1th IQ. scores
below 25 (297 of the sample) the figures Yere.36Z, 33%,'
2%, and 297, S R
Reoently;7ReynolH<.and Reyholds,(l§72).surVeyed T
. . staif workers-ip 57 group homes to obtain’ ratlngs of

'speech handlcaps for- the 518 res1dents oﬁ,the communlty ’

k3 .
z ° 2 N . , . '

~

Qo
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',facilitiqs. The staff workers drew upon cllept records 31/

and. observa&}ons then used a four point scale to rate

~each resident's" 1eve1 of ﬂmpalnment using the categorres

A s - -
""none, "' mlld moderate,' and 'severe. . The ‘overall
. . B 4 B . . R . v ‘
.prevalence of speech limitations im these ot

nonminstitutionalized mentally retarded adults was, 51%.

For severely and profoundly retarded-individuals,

" \ ’ . O '1 ’ ‘
however, thls figure was 787 add 95% respectively. The
- ,J
prevalence of‘moderate ‘and *severe 1mpalrment ratlngs was

a1so hlgher for Ehese groups (587 and 837 ) respectlvely,

'than for the m11d1y and moderately retarded

Erom these studles it is ev1dent that a large

\

percentage of ‘the severelykmentally retarded popu1atlon

has s1gn1£1cant1y limited Speech or no speech ‘at a11 If
?

i

curréent delnstltutlonallzatlon practlces contlnue, ‘more
severely speech , 1mpa1red 1nd1v1dua1s w111 be’ placed in -
_communlty 11v1ng s1tuatlons, and as- 1anguage sk111s have

been shoWn to -be partlcularly strongupredlctors of// . hf

success in communlty based programs (Sphalock *Harper, 5~
Y

Genung, 1981), it is 1mparat1ve that 1nd1v1dua1s
substantially {acklng these ab111t1es recb1v€ﬂ¢ra1n1ng to
rlmprove their communicative sk111s T

Remedial Vocal Training : SN T ka'

v N ’ v Coe

In recent years, train}ng prpgra@s have been
developed which havé succegded in elicitdng and . -
elaborating verbalizations %n persons with various

’ -~ /- -

-

.p




o g - o ‘ .
degrees of ‘mentdl retardation. These remedial programs

ha&eﬁconcenfrated on teachinp'functional Language skills

t

.
- u

3 ‘ . o =
Selected for<;hé1r 1mmedlate utlllcy in commun1cat1
The” progr?me hawe emphaaized;remedlatlon through oéj:anc
U [

-
models (e. g3 , Graham, l§76; Cueés, Sailor, & Baef, 1974,

/ : - : .
Jones & Robson 1979; Whitman & Scibak,; 1979).

'SkiQEQF !1957)'was_Fhe;ffﬁ§c ko speculate that -a |

' lapgcage’could_ce described in terms of an operant model. <§§’
Shcrtly thefeaftec, researchers Qemonstrated that, adult ’

A:Sbeecb (Salzinger, 1959) and infaet vocalizations

(Rheingold, Gewirtz, § Ross, $259; Weisberg, 1963) could

be brought -undér stimulus control using operant

f

procedures, that is,;they were at least paEtielly
_cont}olled by;che%r immediate consequences. o
This initial work ‘was supported and ekténded‘ln

subsequent studies. | For example, Isaacs,-Thomas, and
Goldiamond (1965)" and Sherman (1963, 1965) ‘utilized
condltloning pr1nc1ples to re;nstate speech in mute - u,§§§
psy&hlatrlc patlents 83121nger, Feldman ’Lowan, andﬁ‘ |
Salzlnger (1965) and/Lova&s, Berberlch, Perloff nd ’
VSchaeffer (1966) utilized 0perant procedures to begin
ﬁbulldlng speech in autistic chlldren In these- stud1eq,o
“vocal models were prov1ded and 1n1tlally all
vocallzatlons by a %hllﬁ were, relnIorced (usually with
food ahd praise).’ Subsequently, only verballzatlons that «

.

occurred ,temporally hear ‘the: model were reinforced.

.

1

s




T ~Finally, relnforcement be ame- contlngent upon student ’

% -
3 ‘-_ ] - . .

v0callaatlons thﬁﬂ were 1ncreds1ng1y closer'_ ' ) - -
. ' approx1matlons of the tfalner s model, Slmllarly, Rlsley ‘e
.and Wolf (1967) used’operant procedures to shape i

_approprlate speech in four echolallc autistic chlldrens : s

. o Follow1ng these 1n1t1a1 efforts remedLal vocal 4 ?
| trainlng st%éaes,cqncentrated on tralningvsoetifio,
limited gzammatical struqtures'such'as nounJPIUraiization"
N (Guess,Ai96§;_Guess & Bher; 1573; GueSs,.Sailorg?
"gutherford, &ABaer, 1968;_Sai1or, 1971),vpas€ and present
verb tenses kSchumakerl&FShernan 1970), coﬁbaratlve and
'superlatlve adjectives (Baer & Guess, 1971), prepositions
(Sailor & Iaman, 1972), questlons (Twardosz & Baer, ) — %
1973), and noun suffixes such as ."er" or-"ist' which
convert‘verhs to nouns (Baer &'Guess,'1973). The
_procedures used in these studies'were,quite similar.® For. _i
“each, correct responses were relnforced .with praise .. | ; fb
and/or food and errors were usually punlshed by saying- Coe

"no'" and/or by us1ng a“brief tlmeout period followed by a

~ . c

model of the correct response and the 1n1t1atlon of .’
.71 i

another tralnlng tr1a1 " Other studies u51ng'these same
procedures sought to- train s1mp1e elements of - syntax
. (Garcla, Guess, & Byrnes, 1973, Wheeler & Sulzer, 1970).

In each of these studles, the part1c1pants 1earned ‘

e

- A ‘the tasks that were set before them - However, the:. . '

+  participants a1ready_possessed falrly substantialr verbal

t
-




‘:é_- skilIs prlor to tralnlng Afthough most were classified

i%- ;.as severély mentally retarded a11 partlclpants had been. "

S

'screened $o that -only those Wlth‘;stabllshed vocabular1es ‘

. .. s ~. .
.were- selected for tralnlng Because ‘these studles-used'

. . . .- . T

. ﬂ“ verbal pgrt1c1pants, the effectlveness of operant

-~
- !

technology in remed1a1 speech tra1n1ng with nonvocal
¢

xlnd1v1dua1s remains an open questlon.
K - '
R Research and°tra1n1ng programs that have been -

; V'. de81gned to tra1n 1anguage to 1n1t1a11y nonvocal mentally
-retarded persons have emphas1zed imitation tralnlng, a

sklll-belleved b§ssome to be an essential perequ1s1te

®

to speech development (Guess, Sallor & Baer, 1978,

“x

. Peterson, 1968'_R1sley & Baer, 1973). A study by Sloane
Johnson, and Harrls (1968) is often cited as an example

of sﬁccessfully tralnlng vocal imitation to initially

!

non1m1tat1ve chlldren (e. -8- Garc1a & Dehaven 1974,
‘Guess et al.; 1974, Harr1s -1975) Participants took

 part 1n Several 1eve1s of tralnlnp, according to the1r

A d -
1n1tlal skiI‘F. The initial level focused on gross motor,

N

imitation. ThlS was folloWed by ‘training part1c1pants to-

- imitate ‘the’ placement of vocal musculature needed to
) produce sounds At:theshext level., the students'were
relnforced for making any sounds, then for.imitating
- sdud&f souhd chalns,.and obJect frames . Subsequéntly,

. . A

< _students were expected to’ answer questlons by labeling

.

. - objects, to develop multiple word chains, dnd finally, to

[

~
.
®
»

L)

-



°

genera117e the«use of word chalns.' Results for throo

'conpared to other'studies. The ch11d w1th hg lowest

e
'_chlldrenwwore presented lhe reported IQ Scones for

o

these ind#vidyalg ‘weré r,:e]_ativeljr high _“(45-,._51;6 )

.‘,.\*

»1n1t1a11y produced. only a few vocqgizatigns “but began- to .

. make 1nte111g1b1e approx1mations to WOrds after two and

one-half,months of training, The child with the next

art1Cu1ation Aft

22 weeks'of training, he began tqi '

produce“three-word utterances. The ch11d with the - g

highest IQ "had 2 high verbal rate with a large "

A d

voeggulary” (p. ;98) ‘but had severe»articulatory probléms.

After 10 weeks of tra1n1ng she’could Produce four

1

'tra1n1ng served/primar

refine an ex1st1ng behavigr ,rather than, estaershfa

. -

’ ) - “e . L
' accurate vocal lmitationsg.

- o

It,is clear that most -of the Participants hag some

degree of verbal skilll//For these individuals, imitation|
ly

I3

to’ 1mpr e articulation ‘to
é

"

totally new response c1ass. As with the partieipants in

.the“studies on gramhaticalftraining, the, part1c1pants in_

‘the'sd study by Sloane et al. (1968) cannot, as'a group, be

correctly Judged as be1ng 1n1t1a11y nonverbal Vj

,,«.‘.. 2

. One study dld use a mute severely retarded ch11d

(Kerr,,Me
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v [

L

vthe«chlld was produc1ng grunts at a rate of seven per

‘ .

”mlnute._ Nextf

b

o

the tralner began vbcallzlng to attempt to

establlsh a dlscrlminatlve stimulus for the child's

“«

Voca11%atlons.~ After fseveral”vtrlals, however the

?

vchllé'S rate of: voca11Zat10ns had fallen to, zero. Ovet -
' N

the next 40 sess1ons,’the tralner S vocallzatlons were;

gradually faded to a'rate of one every 15 seconds whlle

malntalnlng the chlld s vocallzatlon rate of seven per

minute, Flnally, the tralner spoke one word per 15

0.

Jjegp

seconds and the chiild was reinforced only 1f she”’
' o

v0callzed shortly after the tra1ner sald a word.

>

For

nine sessions the max1mum allowable resPons% lag was 10
seconds and the ch11d s responding was. very: irregular.

For nine addltlonal sessions vocallzatlons were -

reinforced only "if. they. occurred. w%thln flve seconds of

the tralner [ word \SUnder this condltlon the child made

'steadlly more voéa}lzatlons across sessions. At 'the end
of tralning,(a total of 58 sessions)-the child responded

' to the tra1neJ's words with vocallzatlons 607 of the time

but stlll made no verballzatlons

Baer, Peterson, and Sherman (1967) worked with two

¢

severely/profoundly retarded ch11dren whosc vw*allzaklons

»

: ‘were 1n1t1a11y llmlted to a few gruntlng sounds.. The

students were first tra1ned on motor 1m1tat10ns

o

us1ng

modellng and phys1ca1 prompts whlch were subsequently

faded. Next one ch11d was tralned on vocal 1m1tat10ns -

i

»
¢
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‘ .

by chaining motor  and Kocal rosponses and fadinp the

-

moLor componcnts. lhe second child was trained by

shaping motor imitations success1ve1y closer to

-

vocalizations (e g., positioning ‘the lips and mouth to

blow-a puff Qf air, actually bloWing air, and finally

~. J N

emitting a 'p! ‘sound). - For the first child,
- d > %

_ were imitated.after‘QO hourS of vocal imitation trainlng

For the second child

T

10 words

seven sounds were imitated afterllQ

hours ¢f training.
\ " -

Garcia, Baer, and Firestone (1971) attempted to.

.train vocal and motor imitations to four S
1nstitutionalized mentally retarded children who had -
preViously 1earned to - imitate selected motor, responses.
"All of the children initially produced sounds and these
were shaped through reinforcement of successive
approx1mations to the model sounds. Two sounds wereu

trained concurrently

«

Training continued until either

(a) 'six succesive correct imitations (three of each. !

sound in a training pair) were produced WLthln 10 seconds
'

after the presentation of a model or (b)'lS training
.sessions of 15:-D3O minutes each were completed without

attainment of the six imitation criterion.

child

For one ,

3000 trials were requ1reddﬂo train the f1rst pair

of imitations to Criterion A

e

were presented for 15 sessions each w1thout being

Three other sound .pairs

\

successfully imitated to the criterion level.

For a
K4

) : . .



. S % : we LT
second‘child 1200 tr1als were necessaryuto establlsh p
/ Toa

'1m1tatlon of the flrst sound p41r. None of the other

sound pairs were successfully 1m1tated and tralnlng was -

‘dlscontlnued after 15 session for each pa1r. Vocal

1m1tatlon tralnlng was termlnaLed after two monthq for

the two remalnlng chlldren after no progress ‘had been
made. C S ST

E

)
vocal 1m1tatlons contrasts

»

. markedly with the rate of learning motorlc 1m1t

. The slow rate of learning
P N ' +

.

atlons.
<
The : flrst child reached Criterion A on. the flrst motor

‘item in 100 tr1als. Subsequently, the number of tr;als

to criferlon per motor item decreased to a low of 15

tr1als. The second chlld needed 60 ‘trials tb meet the

1m1tatlon cr1terlon for the- first motor item palr and 15

to 30 trials for subsequent palrs. The motor imitation

learnlng rates for each, motor pa1r for the two- chlldren
who did not progress in ‘vocal tralnlng were not as
clearly spec1f1ed but fell within the range of 15 to 100
tr1als for one child and 15 to 900 trials for the other.
Panyan and Hall (1978) conducted vocal imitation

tralnlng WLth ‘two severely,retarded women a

s part of a

larger Study on task sequencing. Neither woman was

previously'vocally.imitative and training consisted of
four cumulatlve steps*'

.

15 successive imitations of

)

the addition of some

"%ﬁ&qs,(lo ¢
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Successive correct productlons of the t

nine rev1ew tr1a1s. Training was term1nated on any sound

that had not been produced to thlS cr1terlon after 200
‘3\ '

trlals. After 48 tra1n1ng sesslons

one ,participant

méStered all e1ght sounds presented
p

The Second

art1c1pant had attalned crlterlon on only four soundsﬂ
after 78 tra1n1ng sesplons.. The total number of trlals

glven to the two partlclpants was 2562.

N
-

’\ ‘W‘f; ‘We&man and Garrett (1978) reportéd the results of

. two years of Language tralnlng with 21 students ranglng

B " in age froﬁ ﬁUto 21 and with IQ scores ranglng from
I - - ',,(f
a0 : | :

o untestable to%35 Language tralnlng was similar to that
) Y .

”1n Sloqne et a&

A

(1968) in that motor 1m1tatlon was

taught 1n1t1a11y, followed by sound imitation, word

*fimiéatfbn, mthl -word strlngs, etc.

A -

Ten of the students

posse%@e@ at least some verbal skllls at the first
stment and subsequently progressed to more advanced
..&J";”"

‘r;ass
. &8 @&v

two years later, 36%
'”chlldren had not progressed at all.

< A
. »~
T

Few would argue that Speech was not the opt1ma1 goal

; i %i;of language training. Speech is a widely used means of

communlcatlon in our soclety and to max1aa11y adapt

w1th1n a soc1a1 Settlng an individual must be able to
3 - 3

» commurficate effectlvely with other members of ‘the

Y

17

s o
arget phoneme and

.

ey,
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,_efforts to teach speech

tr

\students lacking these a 111t1es

individuals.
subsequent learning of ‘speech.

- Guess et al. (1978),

training. In contrast

'rapidly through training.

. . LT . '
Community. For this reason, th

re havo boen exten81vc
P

to nonvocal 1nd1vidua1s. The .

-guiding principle'has often been the belief that rémedial

training on even a few limited grammatical forms and

Structures w111 permit the student to communicate,

least in some limited way. However the benefits of this y

aining must be considered in light of the costs as

well. When students initially Possess some vocal and

verbal skills, the application of operant technology has

at “times 1ed to furthe

r i provements in these arEas. For

the reSults are far

less encouraging. Many hours and training sessions have

praduced, at best, only a fg‘ sounds and words for these

~ ety

Imitation skills seem to be crucial to any

Efforts to train

vocal/verbal 1m1tation have 31mp1y not been effectrve

in reporting outcome data’ for their

elaborate and 1ntens1ve 60 step language training
g

« (
stated that of the children who entered the
TN

Program without possess1ng verbal 1mitation skills,

&’
showed no Progress even after two years of 1mitation

program,

40%

children who had well established

verbal 1mitation skills progressed further and more

Nonvocal communication programs may provide an

-
-

at ~
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; alternative to speech training for mentally retarded
individuals with no vocal imitation skills. These

LA -

- . programs use systéms originalky!désigﬁed;for

.eitherldéaf"
persoqg (manual signfng) or ph&siéaliy hgndicapped
persons (Blissymbols, communication boards). THey
generally emphasize the comhuéicaégvé usefulnés§:of the
training contents. ~Tﬁese progréms will-begdescribéd in
th; next sectiﬁn. Generally, it is possible that
expressive communication skills may bé'taught toa o
nonvocél person more easily via a manual system than by
vocalization because arm and hand motion's éah be guided
easily. The diffichlty of training‘the fine motor
move&egﬁs of'spegph is avoided.' In additioﬁ, Gércia et ‘

ﬂwﬁéi al. (1

AN " kly than vocal/verbal imitationms.

- -

71) has shown that motor imitati - Coed

Nonspeech Communication Systems\\

-

Sign training studies, a.

[ .
7

:"Before‘reviewing'specific
'genérdlvoverview of nonspeechbcommuniéation systems will
'Y be pr.esen'te'd. | I-Tristﬂoe and Lloyd (1979) made a gse'fui -
| distinction between unaided and'aided'qbnspeeéh
cdmmuniéation‘systems thHat wilil algo-béfhséd‘hére.
Unéided systéTs suppprtlcommuhication sBiéiy by means of
ﬁovehent and positionihg of the communicétor's body;
Aided systeﬁs, in contrast, qu#ire some devise 1in

, _ p »
addition to the communicator's body.

The principle’ type of unaided ‘nonspeech .

\ . _ 5
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~ » |

communication system is manunl signing. Manua¥ signs are
. conventionalized symbols formed by various hand
R » L . T .
configurations and motions. "Although there is no single,

“universal sign language, American Sign Language (ASL) is

“the sign languaée used most by deaf adults in the United
- [
States. Its origin is a-French signing systén12rought to

the United States in the early 1800's. Sinée:then,4ASL

has become accepted as a true language with its own

syntactig and ﬁbrphological rules. For example, there !

.

are rules for handshapes and motion sequences. Also, the
rules for word-order are different from those f LE~elish.

English inflectional mark .. (to indicate verb tense,
) R I3

N possession, pluralization, etc.) are not used. The signs

in ASL may or may not correspond to an English word. The

meaning of a sign can be altered by the way it is
: ‘ oo S (- .
produced, e.g., by-:repeating the sign, forming it with

demonstrated vigor, or changing the orientation of the
' . : 7 -

- sign (Béllugi & Klima, 1978; Fristoe & Lloyd, 1979;
L ¢ ) T ‘ ]

. Wilbur, 1976). -

‘The sign language used- by deaf people at home or

otherwise within the deaf community has been ASL. It was
- o . . N ' ~ :
withip th%s community that children learned ASL. At

school,

ifldren traditionally regeiQed speech training.

S

Fid
W
(W

cent decades, signing has gained substantially more
acééptigility and several pédagogic'manual sign systemé

ve' been developed which attempt to pafallel English

L
'y
S

20
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(Bornstein; 1973, 1974). The developers of these systems

__recognﬁzed that manual slgnlnp was wxdely used by deaf
individuals (Wllbur 1976) but also recognlzgd'the
1mportance of know1ng the predomlnant 1anguage ifd. a

soc1ety 1t was believed that deaf persons who used a

manual System utlllzlng Engllsh word order aﬂﬁ'

-

inflections would more;e3S11y‘1earn Engllsh (Fristoe ¢

/

Lloyd, 1979).

!fIragslating the ;oeu;-visual ianguagemof English .
into a 1inguistica1¥y comperable manual sxstem'is.g;)*J'
difficult task°and the various systems devised to do this
vary 1q their s1m11ar1ty to Engllsh Ose systeh ‘

<-Slgllsh, Slmply places ASL S1pns in approxlmate English

[

word order. At the- other extreme, Se 1ng Essential
V4

. "+ English (SEE) uses s1gns for word roots, preflxes, and
_‘_suffixes. In addltlon, affixes are included to descrlbe
gfirregular verb forms. Due to the 1arge number of affixes

or markers, SEE slgns are frequently qu1te different from)
correspondlng ASL signs.

" Another system, Lingeistics of Visual English
(LoVE), uses morpheme$ as basic sign units. A merﬁheme
is the'smallest meaningful component of language. . The
‘'signs in LoVE are also designed to parallel the rhythm of
English speech. That is a three movement sign WOuld‘be

created to correspond to a three syllable word As with

4 the SEE system, LoVE signs use 1arge numbers of affix. g!:,

]

-

o

2i.
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“markers and are often dissimilar to ASL\signs.
‘ ’ \a "
= The final manual s1gn Syqtem to be discussed, Slgned

[}

2

@

1 ‘ .
Engllsh is de81gned tfo parallel EnglLsh only 1n terms of -

- o meanlng._ ‘For exampleq 31gns are not created to

o !
s
-~ .

- o correépond to Ehglid% werd syllables as in LoVE and the'_‘
e ASL sigt . used in Sipned Englisn (about two-thirds of the
\weabuiary)Aare not altered to maten the form of Engliqh
words. This can be seen clearly in the case of compound
wopds. . ‘The anllsh word “football” has two morphemeq and
Lo therefore requires two 31gns in the moroﬁeme based LoVE
svstem but only a 31ngle#natura1 ASL sign in Slgned .
English. If a single sign does nat ex1st for the ' .‘i
'compound word, e.g., ”dlshcloth” then the compdnent'
morphemes are signed separately.‘ Signed Engllsh ayao

Vet

uses Just a limited number of 1nf1ectlona1 markers again

P

-l

with the emphasis on meanlng rather than form. Tor

- . : ’ " 3 :
example, one marker 'indicates .the past tense of an

irregnlaf‘vérb without detailing the‘precise form_of'the
S - 7 ,
irregularity,_e.g,;{the;same marker is used to indicate
\‘the past tense' of ''see' as ''saw'' and the.past tense of
'%ear”'as "heard." .Beeause éigned English uses only.a

limited number of sign markets which.can be ignored in

tnefearly stages of signwlearning, and because a B
Vocabulary exrs;skwhieh)is appropriate for mentally
retarded individuala, this system hasﬁbeen recommended

. forbqse‘with mentally ;etarded persons (Fristoe & Lloyd,

£ ' ' ‘ - .

. 22
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1978,%1979). o -

”
Other types of unaided nonspeech communication

¢

systems include fingerspalling and gesture systems.

‘

: ¥ . . s
-Fingerspelling consists *of manualzreﬁresentations of

alphabet letters.” It is‘ysually“ sed ify cadjunctieh with

other systems,‘either as-an alternative to complex- . .

P - hd -

combinations of signs'and markers or,as a mehns of
communicating information when no'approprlate sign 1is
_knewn e. g proper names or technical terms. The main
vadvantage of flngerspelllng 1s that only 26 .
conflgur@tlons must be‘learned Its d1sadvantaées are.
that it is slower than’' signing ang requires good spelting
Jskills. angerspeilihg is therefore not commonly used

\

“with menbally retarded pbpulatlons.

’

besture systems, h*&\yer have been used to traln

r .

cémmunlcatlon skills to mentally retarded persons (Duncan‘

7
& Sllverman 1977 Levett 1969, 1971). Gestures_can be

4

thought of as non- forma117ed signs. That is, ‘there are
. 1) .

o

no conventlonalvrules or constraints regardlng the
formatlon of gestures as there are w1th signs. Skellxa

Schinsky, Smith,<:;d Fust (1974) deyeloped Amerind, a

gaﬁesture system based on American Indian Hapdéﬁalk. It is

AN

¢comprised of gestures whose meanings can often-befreadin

guessed by-persons net trained in Amerind, Fristoe and

Lloyd (1979) point out, however,  that the vocabulary
.available .in Amerind has few elements of relevance to

-

v
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s%ferely/prOfoundly mentally tetarded’persons. : {?

i Another, fbrm”of gestures, mime or pnhtomlme

\ ‘ !

1nVolves actlng out an act1v1ty Bellugl and. Kllma

” - '

| (1978)/descr1be a paﬂtomlme for egg as oncompasslng

A several steps (a) plcking up an 1maélnary oval ObJ ct e

(b) aetlng ta strlke it against a surface (c) breaklng

$_,' it open and emptylng the contents, and (d) tthwing the
| shell away _ There is a w1de varlety of ways t?e

movements could be performed and the 1dea of egg could

’

be conveyed usang,more or fewer steps and be equallyi
N
'}\ acceptlble mlmes whereas the ASL sign EGG requlres

speclflc handshapes and motion (The index and mldgle

~

flngers of both hands are extended with the palms fac1ng
"the- body,‘the rlght hand strlkes the 1eft then both
hands move downward and aparts). . Although mime is

believed to be easy to teach and easy to ebnprehgnd;pthe
. ‘ 4 T
- number and types'‘'of objects and actions that can be

Tepresented are quite. restricted (Fristoe & Lloyd, 1979).
x ,

‘This potentially imposes a limit on communicative

]
1

- . ’
effectiveness that may. be less than somé mentally

. retarded learners' full abilities.

¢ . } , . :
Just as manual 'systems provide a means of
i
. o . ' . . . a o« :
communication for physically able, nonverbal persons,
] g -
several mechanical or electronic devises designed to

facilitate communication‘by physically handicapped

persons (Harris & Vanderheiden, 1980; Vanderheiden, 1978;

e’. , - h g 24 : | , =




. communication system is the use oﬁ'phoﬁégraphs‘witﬁ'a

€

(" ‘. - \ \' ) . -"{.Z].‘
’Véhq&fheidqn & ngri§~Vanderpaiden;af976), Some &f this
equipment‘gdnsiSts of typewriters or'COQUutef digplayé
moéified to,accépt,inbut;Via_a puff -of air,:fog'exampie,’

Oor other.minimal motor movement . Other(simpler-devices,

PR RS o . - - - - o
llke-commun{catlon boarﬁy, have symbols on them and

sy

qsually,require‘a pointing response. fhis-reQiew will

concentrate on the symbol systems used with aided - ’
'ﬁ - . s - .

communicatigp Ssystems.

.
~ - RS

cdmmuniéatioﬁ bdard; Pﬁdtqgraphs.of~peép1e or objects"
.are‘arrangéq in a matrix sSoe tﬁ@t,thevcbmmunicatof can.
'sélect, by ﬁointing or other meaﬁs% tﬁe item appfopria;é

to‘ﬁis/her meéssage. As the user's vbcabﬁlary increaées

additional photo%?aphs'or ;%ctures can be added to the

,displayv(McDonaldk.1980). Obvious limitations'COnthis

'»:,system are the restricged number of concepts that can be

.depicted by photographé Oor drawings and the relatively
Small number of such ipems that can be placed on'‘a
communication board display (Fristoe & Lloyd, 1979)3

.

A 1e§s restriqtive aJternative‘to photographs is
.Blissymbolics. -This system wésldesigned by.Charles"Bliss‘
to be an international syébol System based on‘éymbolic
logic and semantics (Hollis(&*éarrier, 1978).35?he
elements of Blissymbols are bictographic (e.g;,fthe

v outiine shépe_df a chair meaning ”cﬁair”), iaeographic

A

a
@

NaNS

b\l
)

-

‘e
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%(o.g., a heart dosignatinr emntion), or arbicrary (c.g.,

~ -~

L, A8 line: sepment sloplng upward <f2 representlﬁf 'the'')”

(McNdughton & Kates 1980)

appllcatlon by" ndlcapped 1

v‘—'."“oo
) ,in Canada where it Was used ‘as 'a means of ¢ommunication
for cerebral’ palsied individuals. More recently, some-

: 2 N

e e R S 1 . - \
prellﬁinary'@fforts to use Blissymbolics witl mentally

. retarded person§ ba%%%b?en attempted accordl g to a

;JJ\

survey by~ Fr}stoe aﬂf Lloyd (1978) bthghe detalls of 1ts
# use’ w1th tﬁéﬁe iﬁyg‘ uaas have not beergwell docdimented.
:., _ “m 'd’ol W - }

Becaﬁse Bb&ésym{ols are based on meanlng, elements

'¥

A\'

can be°1bnh€d«or oggblned in various ways so as to
'l h “ .
express an almostwﬂ;mltless number of ideas.’ Thls

. R -~

represents a dLstlgat advantage over photographlc

d1sP1ays gﬁ;\fprﬁuhziély, much of the vocabulary that has

4:‘«3‘ L) .p»

’ been deveLo_‘d h&?aQEen d1rected toward the needs of

nonreLarded dults Additionally, meaningful

o

O

n1nterpretation of the symbols_is frequently difficult for
chlldren although the system may st111 be used in a

restrlcted fashion by both ¢h11dren and m11d1y mentally

-? uv‘ﬁ_,

‘i retarded s, (McNau,hton & ates, .1980).
oA erSOfE 8 .

: The flnal ‘aided nonsPeoch communicafion system to be

RN »4~

-
4.

mentloned is one belng developed by Carrier (1980) and

Hodges and Delch (1980) based on earller york by Premack

-

(1970). W1th thls system .abstnact plastic shapes

pdlatlon pccnred in 19?L o

. '
4%%%?1 repreSentlng words are ordered to form sentences., The ' ‘

P

-~



_ T nts, beglnnlng Wlth slmp‘le assoc1at10ns between

4

.t .

symbols&gnd obJets then progress1ng to mult1 symbof

strlhgs 1n Wthh the learner mus t select approprlate noun
§Ad verb symbols to complete sentences. ThlS type of

\_ st .

system Emphas1zeszthe semantlc and syntactlc elements of

c

language whlle reduc1ng the cdmplex1ty of the responses

s S

}f »__“;f requlred.f In thlS case, the approprlate symbol need onlyj

e selected .and placed on a board ‘in contrast to thef-
h

éi’:f I o mplex cOnstellatlons of audltory,zphonologlcal and/or

<" N

DR 2 )

‘_'_.{jmotorlc skllls neces&ary to respond via speech and/or

3 manual S}gnlng -However thlS system is llmlted by the .,
A - ‘e
«'.number of symbols that can be eas1ly manrpulated . Only i

\

;;4/’?_\\\\yery prellmlnary research has been conducted w1th th1s
T ‘ ' K ' ' [ ! )
oo ;system, so 1ts effecblveness as a means to train B

_:communlcatlon has nOt\yet been adequately evaluated

A

; © . In summary, theré are-a . var1ety of nonspeech

- e 2
% B

communlcatlbn systems avallable for use’ w1th handlcappad

,

o populatlons. Some emphas1ze the teachlng of syntactlc

PRI

S and-semantic’relatlonshlpS'ln order to parallel Engllsh,

v using'efzﬁer manually or manlpulable symbols.' Most of

the a1ded systems ‘are qulte recent 1nnovatlons, 1ntended

¢

. .users but need symbol splay“ rrays- ot electronlc
) % Y

v

equlpment wh1ch may llmlt the user s mobyllcy . In

v . . A '!‘ ,’ - '
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cdntxast"unaided systems such as manual signing permit . -\
" communlcators to move freely about the1r environment’. , ‘
Although manual s1gn1ng has been used by the deaf for ‘ | )

many years, its _use by the mentally retarded has begun .
. N [

'only recently, but 1is bed‘glng more w1despread (Fristok &
.l K o . ) . .
LloydL l978; Coodman, Wilson, & Bornstein, 1978). In-
) ’l . : . ’ 3.. N . l .
.addition, its.use has been extensively reported in the -

literature, although largeli as case studles. For these"
reasons, and‘hecaUSe'preliminary evidence to be reviewed
suggests that,sdme mentally=retarded persbns(can'learnitof"
comprehend-and/o produce manual slgns,-the focus .of this
‘study w1ll be- on evaluat1ng more spec1flcaily the 1mpact

4

of selected sign elements on the acqu1s1t10n of manual

31gn1ng skills. :

Manual Signing and the Deaf
: ’

A Iogical pdint to begin a review of the use_of“

e \-

manual s1gn1ng is with. the populatrbn most clesely

assoc1ated w1th s1gn1ng, hearlng 1mpa1red 1ndLV1duals.
i [

- ) Farly research on manual slgnlng in" the’ ﬁnlted States : .
| hcbncentrated on lingulstlc descertors of ASL and were
- efforts to Justlfy the acceptance of ASL as a legltlmate
and COmplete language (Bellugl & klima, 1978; WllBur - ) - -

1979) fhe focus of this section will be llmlted to-

- 1

studles descrlblng the acquisitiord and use of manaal
¢

. ¥
]

.ﬁ\ . signing by deaf persons 1nsofar as they are related to a

“ . [ ,
> n

)

- variable 1nfluenc1ng the 1n1t1al acqu1s1t10n of manual R

S
»
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signs. Although manual signing has been used in the

’ -
. .

‘United States for we11 over 100 years, studles regarding
\
its 1n1t1a1 acqu1s1t10n and use haye been conducted only

&

¢ -

recently. . | o ‘\ . .
The“sfngle‘asuect of training that has been
studied with deaf signets concerhs the>se1ectidn of mbde
‘or comblnatlon of 1nstruct10na1 modes to be used when
teachlng deaf 1nd1v1duals.,.Hlstorlcallyﬁ language
s training had centered on maximizing the deaf-studedt's
edaptétion to a hearing sqciety ang emphasized speech .
skills and lipreédiné (deseribed in de Villiers.& de . ; R
Villiers, 1978; Moofes '1980). Advocates 5% this form of : _i;f
«ﬁ\\ékalnlng res1sted the use of manual signing, clalmlng : : ;[é

. that llnguage ex1sted exclus1ve1y wlthln the domaln of ST

- f audltory-vocal processing (Battlsqn,'1978)u After ASL

~became generally accepted as a lauguage (see reviews b& '.L-;:
" “Moores, 1980; Wilbur, i976), advocates of exclusively"
vocal training cited linguistic research f;ndings that
ASL was not identical in form to English (e.g., Bellugi &
‘Klima, 1972; Stokoe, 1972) to argue that initial training
withomanual signs would interfere with the subsequent
ivlearning of EnglisH (kates, 1972; aiso see Moores, 197@)
In contrast, otbers’have propdsed that language sk111s'7'
. «and funetional communication should be stressed
: initially, regardlesgiof the-transmission modality
. (Léﬁneberg, 19672 Moores, 1974). They‘atgued that manuel;“

' . o v "\ e
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{bommunicatihn.

<

L5l £

sYster could be useful in;establishing'a'first means. of .

.‘ . 1

« .

In light of the spiritedvdebate dver the role brl
utlllty of manual 31gn training . (Graham 19765 ﬁoeres
1974) it is remarkable that onlyi"few empirical studies’
on thlS issue have been publ;shed.nﬁénréley (1969) -
conducted two separate comparisons oﬁ.training
techniques. 1In the first longitudinal study,v1§%matched
pairs of 4-year-e1ds were aeleéted from two preschool
training programs; One pregram empnasizeq oral training
in~speechreadiné and speeeh preduction. The second
program combined oral training nith fingerspelling.. When
tested after'four years of instruction, students who had -

by

received the combined instruction performed better on

L4

fingerspelling (not aurpriaingiy, since the oral-Oniy

- group hadvneverfbefere encéuntered'fingerspellingﬁ,

speechreaning, and the majorityfef measures of feading
and writteg 1anguage, In this case, it appeared that
exposure to a manual communlcatlon system actually
fac111tated\performance and dld not 1mpede the
acquisition of oral skills as some ‘predicted (Kates,

1972)

The second study reported by- Quigley (1969) used
[
over 200 oldergatudents (mean CA = 13 years:at the start
of:the study) who had all initially been instructed in

oral téchniques.”Pﬁ@br to the study they were. either

A

30
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bc1np 1nstructed via a comblnxtlon of oral and

flngerspglllng technlques or a éqmbinatlon of oral

+

training, flngerspelllng, and sign. Afterbfive'years'of;;,

-

instiuction the two groups did-not differ in elther
speech productlon skllls or, Speechreadlng ab111ty The;
addltlon of manual 31gn1ng was not detrimental .to oral
skills acquisition, relative to the ﬁ@rformance of the;

o6ral- flngerspelllng group., However, the lack of an

-

PR

exc1u81ve1y oral training control precludes any
deflnytlve statement regarding the 1mpact of manual sign
.training on_the‘learping of.ora& skills. R -

A subséquéﬁt study by hoores,,Weiss;'and Goodwin
(1973).te;ponded to thié need.‘ They located seven |
prescheel programs which represented a variety of
tréinipg»approaches including e#clusively'oral_
instruction, oral plus fingerspelling, énd oral plus
fingersPeliing pies”Signs. A total of 74 students from
these programs wefe equated on CA, intellectg;1>
.functioning; degree of hearing loss, and age of“onset-of
the heééiné loss. They were tested for receptive
language ability across five communication modes: (a)
~sound,' (b) writing, (c) ébeechteading, (d) speechreading

plys fingerspefling, and (e) speechreading plus signs.

‘The programs that used combined oral-fingerspelling-sign

training prqduced'students whose comprehension of speech

TN
and written words were equivalent to that of students
§ : .

’




-

taught either Qraliy or any single combination of
oral—fingerspelfing dr crai-Sign techniques.' Futhermore,
students exposed to oral- flngerspelllng sign tralnlng
elements comprehended Speech plus flngerspelllng or
speech plus431gns 1nputs bé%ter thap students in the
other training groyps;comprehended spoken or written

- messages. The inclusion'of oral-onft programs by Mdores
et aT.'(1973) permltted dlrect evaluation of the
‘interactive effects of manual S1gn1ng W1th ora1 tralnrng
on oral language comprehens1on. The findings were u

.cons;stent w1th those/of Quig&ey (1969) in that exposure

- to manual signing and/or fingerspelling did not impair

-

soral skills.
4
In order to assess the impact of manual S1gn T

training on oral prcductlon skllls, Beckmeyer (1976)
presented a paired-associate learning task to 22 hearing
;mpaired‘adolescentSIWho were familiar with both oral and
manual communicgfipn training. The items consisted of
abstract designs.and CVC trigrams. Flve 11sts of 1tems
were used and were. presented in random order to each
participant. The designs were prOJected qnto a screen,
one at a time, and the corresponding CVC labeled either
orally, through fingerspelling,~by”a‘created "sign,"
through a combination of speech and sign,-or by a
combination‘ef speech and fingerspelling. Students

4
repeated the label for each trigram three times in

rd
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N

succesaion.' To test récaii each;visual design on a ‘
given list was once agaln presented and the part1c1paht
‘asked for the trlgram label. The findings indicated that‘
'recall of fingerspelling 1abelslwas significantly less

than for the other four forms whioh‘did<notAdiffer from

o

4

one another.
«.Althoygh there aralfew studies; their findings
consistently fail to support the contention that mawuaI.\
communicationAtraining.is detrimental to the learning of
oral language skills. Some evidence suggested that
combined oral-manual training isAmore effective than oral

training alone (Quigley, 1969) and some suggested that

there is no difference (Beckmeyer, 'fb73), but there is no

‘1nd1catlon that the use of menual communication hinders -
_the acqulsltlon of oral SklllS- Further research'is
necessdry to determine precisely.what the interactive and
| independent effects of manual signing ahd oralugkills ’
will yield in terms of language and communication
deuelopment'and what factors influence the acquisition of

. each.

" Observations of deaf children' s gratural leéarning of
ASL have resulted in the sPecﬁlatlon that the 1con1¢1ty
of some manual -signs may aid in their acquisition. It
has!been noted that mandal signs are typlcally first
produced at a younger age by hearing 1mpa1red chlldren
than are words by hear1ng chlldqen (Blanton & Brooks,

t . | . N

P . '

8
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1978; Wilbur,”L979). vAlthough direct comparisonstmust be
‘Qiewed cauf&oufiy, 6?eihypothesis for the earliér use of
manual signs igvthat-mdst of the éigns that are
meaningful to a young’bhild happen to be relatively
iconic, or direétly repéesentatiohal in some fagpion

which decreases the arbitrary nature of the signs. These
’ : A
characteristics presumably make them easier to learn than

the corresponding words (de Villiers & de Viliiers, 1978;

-

Wilﬁur; 1979). 1If this is the case, then training in an

A)

~instructional setting could begin by using highly iconic
} ‘manual signs infqrder to facilitate initial learning,and

produce early successful communication.

-

- Other dimensions: of manual signs which may.influence

[ 4

/ acquisition are the organizational pardmeters derived
L [N . X o k4
;L © fXom studies of short-term memory for

Signs*conductéd By
Beilugi and Klima'(1978>; Thengéked nétiv@ users of AéL
to recall a list of signs by writing'down the English
‘word équlvalent for each sign. When the types of errors
made by thé pafticipants were analysed, it was found that
the errorS'corfesponded to visual or structural aspects
of the sigﬁs. E;rérs were generally made by intrusions
of either handshape, 1ocation, hand orientation; or

¢ motion. For example,.th;_A;L sign TREE is made:by

placing the right elbow in the left palm with the right

. hand Egintgﬁ upward anH twisted back,and forth. An error

S
‘that was commonly reported in this case during recall was

L 34




the response MNOON, a sign'idontical to TREE except that

. the twisting motion is not present. Similar intrusions
H .o . . . ‘ 3

were found. for each of the other parameters. If the

®

dimensions along whiéh these intrusion errors occur e
correspond to the elements of a sign stimulus that are
gtfended to dﬁring learning, then they should also
suggést potentially‘fruitful areas of ihstructional
intervention. These elements could be exaggeyafed and
made increasingly salient, “or initial groups of signs to

4

be trained could be Selected which are substantially

different on these factors in order to, minimize : f)'

¥.. These possibilities remain to be .
inveétigated.

Efforts have been made to use manual signing as a

means of-communication'fo; a number of nonde&f and
nonvocal popuiations. The next sections will review the,
work done with three of these:groups. It will be shown
that a wide variety of individuals héve learned to use at
least the rudiments of manual signing and that current
research is beginning-to focﬁs on the»identiﬂf?%tién of
variables influeﬁgipg the initial acquisition df’manual
signs. o - ) |

Animal Signing Studies

Much of 'the research on sign acguisition in mentally
retarded and autistic persons grew out of work done wirh
animals. Gorillas and cHimpanzees were the principle

)

.
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'subjeptslof'early.attempts to train language to animals
(Haycs & Hayes, 1964 Kekloy & Kellop, 1933) Due to~

>
both llmltatlons 1mposed by the structure of thelr

- phonological mechanisms (Bryan, l963) and the failure of
- *sustained efforts to teach speech to these animals "_ .-
(Hayes, 1951; Kellogg, 1968), tralnng efforts shifted to

mangfl systems. The most 1mportant knowledge gained from

these studles centéred on the develoPment of tralnlng .
S

procedures.

- Gardner and Gardner (1969) descrlbed the acqu1s1tlon

-

oi’s1gns by thelr chimp Washoe in an env1rohment

- 2

engineered to provide many opportunities and inducements
- for learning. Their emphasis was on -demonstrating that a

chimp could respond to and use signs in a meaningful

¥

fashion. They were primarily interested in the extent of

Washoe's sign vocabulary, not in.the methods used to
= . . ‘ »
~establish it. However, the major events in Washoe's day

such as eating, bathing, and play were highly structured‘
and ritualized sg that signs could beApresented'
predictebly and repeatedly to Washoe. After vieWing

sustained repetitions of the signs, Washoe would imitate

“them. . v

«

Anothci  raining technique utilized operant X

. , S
conditioming procedures to reinforce successiv@
h . v .
approximations of sign forms. This method was used for
! ‘ F - . ’
at least two signs but the Gardners mention briefly that

-~

- T L




- subsequent stu&ies,

S

Subsequehtl&,‘Fouts (1972) Systematically compared .

. . . :
three instruetional techniques; modeling, molding, ang

”freesty%e” (a combination of the first two) on the rate

@
Further, the freestyle_methqd Was superior to molding

alone. Fouts Speculated thatbthis was because the

\ v

trainer could switch from onpe technique to the. other at,

. . e . l . ?
will, maximizing the benefjts fronp each. _

'

Collec%ively, these studies demonstrated the -

viability oﬂimanual éigning as an initial‘system of
a v - - '

. . - . .
communication. Addltlonally, lnstances of apimals
1 o .

i R ,b..
successfullyiusing Manual signs have bProvided both the..

A

) . : :
impetus for similar traiﬁing Studies with communicatively

handicapped hﬁmans (e.g., Carr et al., 1978; Hobson- §& .

. Duncan, 1979; ?ahn, 1977; Webster et all, 1973) and

guidelines for\geneial training Procedures. 1Ip these

investigators almost.always utilized
|
|
|

BT 7
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o .
the modeling and molding procedures described in the -«

animal studies. ‘ -

. Autlstl&Chleren and Slgnlng/

'In thlS sectlon the development qf manual

commnn}catlon tralnlng with autistic children will be

. ' B ° i

reviewed. First, studies illustrating a preferénce for
\viSual proce§§ing and the spontaneous use of gestures by
these individuals will be, described. Next, studies in”

which manual signs were taught will be reviewed; begining
with case reports and demonstration studies and

L]
culminating with current investigations pof instructional

components.

- -

At roughly the same time that the animal sign

p training studies were conducted, research done with

3

autistic children had ﬁemoﬁstrated that cross-modal
. )

visual-auditory pairea'assefietes, such as picture-word
combinations; were generaily'quite difficult for these
_individuale to. learn (e g., Bryson, 1970, 1972). Bryson
(1970) presented a series ofétwo ch01ce: match to- sample
problems to five autlstlc children ranged in age frOm 4
yearsls months to 8 years 11 months. She found that the
cﬁildren,solved more proBlems correcely when the stimpuli
and the responses were in the same modallty (i,e., visual
* ~to v1sua1 matchlng, audltory to«vocal matching) than when.
they dlffered (i. e., audltdry to vLsual matchlng, v1epa1
to vocal matching). .Bryébn-(i972)'subsequently‘found

. ) 3

38




'
-
,
®ite

. % L
P ~ e &

31mllar results when autlstlr chlfﬁren were required to
match four-item visual sequenges that.had either been -
presented visually or aufhliy. For five of the seven

autistic chilﬁ%en’ih this second study, visual-visual

sequences were 1earned to criterion in fewer trials than
N

/) audltpryﬁyébal sequences.’

Although autistic-children apparentlyhhaye greaé
'diffieufrylin-processing eross-modal'informatien »
D necesary; for example, in learning to assogiate words and ‘
pictﬁres, some eiinical reporfe have suggested that these

individuals could possibly use nonverbal 'means to

1

comminicate. . Jakab (1972) presented- a case _report for
one autistic child. Inibially,'lt was reported that the

child's efforts at expre331ve communlcatlon were limited

»

to tugging at a person's arm, then leading hlm/her to'a

-

desired object. Later, the child reportedly held up his

arms when he w1shed to be picked up by an adult and could

v,

use gestures to indicate his de31res. Although not the

subject of specific training, and reeognlzlng that these

observations representedéonly subjective clinical

impressions, the:reported use of gestures by an autistic'
child provided an early suégeetién that at least. some of "
these children could use ﬁenVerbal behavier in a
: meaningéul way. -
%

ln another case &tudy u31ng c11n1ca1 observatlons of

14 autlSth children over a twvo year period, Pronovost

- . . Ve - IRV . .
O - . 4 s B - ! i i

S U
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e » o~ . -

Wakxtdfﬁ? and Wakstgqn 1i966) noted that the autistic

'

chlldren seemed partlcularly attentive and resPonsive to--/

<

»ggfthe nonverbaﬂ behavor of.the therapists. -For example,

—

slmple requests such as ”Close the window, ' were COmplieé;§~/~'

"9.* .
with. only 1f accompanied be a gesture. Without a ‘

e

gestural ‘cue, the children repeatedly hes1tated looked

fréﬁueﬁfly to- tﬁk theraplst .and made incorrect .
;o 1
. esponsesﬁ _.The~ authors cobncluded with a recommendat ion
2 4 . - ¢ . ! N . ’
at .commurtication with autistic children first be .
S : .

s . .

"'esggblisgydfthroughvthe use of gestures which can later
' ‘be paired with words to entourage the development of

ver%gl skllls. They qualified this suggestion in

a -

rec. °n1t10n of the fact that the fac111tat1ve 1mpact of
e<'i&es had not been determined experlmentally A

‘similar:repbrt was offered by Rutterburg and Wolf (1967)
A - .

who observed that autistic children “try to communicate

-, with g@stures (p- 322) Largely as'a result of these

,,‘p ;'? /

studies and as an outgrowth of procedural know%edge

gained from the 'animal studies, researchers began to :

. . . .
¥ - train signing skills to autistic children.

' Edrly sign training efforts with autistic children

o - sougﬁt primarily to determine if these children could

~
-

lsgrn and use signs in any fashion and were seemingly
included only as an efterthdught. That is, early reports
of sign training were incidental to the main purpose of .

~ the study. 1In the first such study, Webster, McPherson,
. . - v e .

' L -

ﬁ
)
~t

,
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obghan, LVans, and kdchar (1973) aLtempLed to erln an .

- ‘/
dutl stic éblld to foi]ow vocabﬂlnstructlons but after

N

: more bhan nlne months of tralnlng only 11mited progress

-

had been made.- The authors observed that the chl]d

2

tralner,,so

¥

qﬁ, 4

seemed to be attendlng to v1suA1 cues presented by tle

1 -

st&ndardlzed manual s1gns Wene'lntroduced.

After 12 weéks. (24 hrs) of’ tralnlng W1th signs presedted

El
v

w1th Vocal d1rectlons, the*chlld would correctly fbllow

v

comblned slgned and spoken one step 1nstructlons (e»'

"2 "Stand up -A")-’-—

v ¢

"

signed- only,lnstructLons, and spoken only

instructions.,

+

was an effort to

» LU
C . -

The second study in the~area (Mlller & M111er, 1973),

ontrol stereotypic behav1or and enhance

both the body awa eness and the performance of

A'O 2 3 - A
1ntentlonaf acts o

19 autlstlc chlldxen by teachlng them

t

to, walk along two arallel boards 'raised. four to 'six feet

ff the ground and, hav1ng uarlous obstacles (e gy,

~
+

blocks, doors, drawbrldges) on them.; A1though no data

N <

are presentedf the authors reported 1mmed1ate changesdgn

the: chlldren s beHavior as soon as they began to walk on

the:boards,

s

mannerisms,
alternating

checking of

L

including,Uthe sudden cessatlon of autlstlc

v

the-steadiness of eye contact -and the

of search1ng 1ooks at the worker w1th carefu1°

foot’ p1acement ‘and the dlrectlon 1n‘wh1ch the ’

. i‘l.

board 1ed” (p ' )u The authors alsq stated that the

autlstlc ch11dren inltlally requlred gu1dance and’



fspoken ‘as the s1gn was presented After

-

assistance in performing\the ﬁntentional acts required to’

-

4

vopenlng doors, lowerlng drawbrldges) but ﬂlater" were

able to successfully_act~;ndependent1y.

3

-Pfeased with these results, the authors chose to

utlllze the1r ‘techni ue with oLher " u"osefuhl'i behavior
q PUFpO

: and selected 5Q functlonal mahual s1gns re1ated to da11y

1

act1y1t1es and'relevant-to the walklng task (e. -8  OPEN,

PUSH hWALK). Here agein, the children learned to respond

_apprqprlately to sign and. word comblnatlonsépresented by

the experlmenters and then to words alone. The medlan'

number of receptlve s1gn -ward’ pa1rs learned was 27

’

'(ranglng from 7 to 50) and the medlan number of words

understood .was 26 (ranglng from 9 to 50). Modest gains

in-sign.production were also reported (median of 8,

ranging from'l to-&Q}fh"The'criteria for training were

not reported.’ The med1an t1me ‘spent in. the overa11

training program was 13 months.

[ ~

"Bonvillian and Nelson'(1976,h1978) and Fulwiler and

Fouts (1976) each worked with a single autistic chiid and
- ]
used .procedures from training stud1es with' apes; - namely

' IS

_moldlng, imitation, promptlngh;and selectlve

re;nforcement (Fouts, 1972; Gardner_& Gardner-’i969). In

’ addition, the Engllsh word equ1va1ent fordeach sign was't
| 0

hOUrs of

-tralnrng spread across six months,fthe child trained in

) 38

proceed'along the boards,(e ‘2., cllmblng over_blocks;’-f
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Bonvtlllan and Nelson (1976) could produce 56 31gns

correcLly, 1ndependent of any prompt, as Xell as some

- L]

unSpec1f1ed number of two- or three -sign strlngs. " The }

ch11d in- Fu1w11er and Fouts (1976) reportedly learned 26

31gqs after 70 hours of tralnlng acroqs flve months as

well as 28 two— or three 31§n strlngs and 25 words.

However, no tralnlng cr1ter1a for maqtery of elther signs
. e 7

or words were présented in either study.

.ghese.etudiea demonstrate that some autistic
children canshe taught to producefnanuai Eigns. However,
these studies d1d not address the question of what
aspects of tralnlng were cr1t1ca1 to- the acqu131t10n of
expresslve manual 31gn;ng skllls. . This remarns an.

¢

1mportant question since only two studles to date have

- - 1nvest1gated tralnlng varlahles in expreaalve manual sign
learnlng by -autistic chlldren. Carr, Blnkoff
K010g1nsky, & Eddy (1978) 31mu1taneously presented manual

b}

signs and corresponding ‘words with five food items’to
! four autistic children. The 1nuestrgators sought to .
determine which tralnlng element or group of elements
' _yere'funetrpnalwlnealgn_acquisition.‘ Three types of
probes were given to'each-child by an ekperimenter before
. ¢ . ) ~ : .
any traiding and again after all Gfgns had been Iearned.
The probes con31sted of elther v1sua11y dlsplaylng the

. ,Aactual 1tem,.voca11y saylng the word but blocklng the

children's v1ew of _the experlménter s mouth oﬁ}gllently

4
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- . -

moﬁthing the WOrd. For each condition, 50" trials were

v

‘given w1th 10 randomly ordered presentations for each

§

item. Predictably, prior to training, none of the

v

r autistic children, made any correct sign formation% under

‘any condition. -However, after training, three of the

- N . ' ¢
four children correctly formed’ the appropriate sjgn

nearly 1007% - of the time when presented with an object as
stimulus but remained at-near 07 for the other'two
conditions. The~f0urth child'also performed at’ the 100%

level for visual stimuli bu¥ did so for vocal stimuli as @& -

LAY
.

well. Performance inm the "lipréading" condition was much .
we ] r C ! as m A

lower, approximately 25% correct. ‘This‘sﬁggesté»that the

3

visual stimuli controlled sign learning, 1ndependent of
~

auditory stimuli. A1l children had been taught to |

discriminate between signs as =, were trained. Once

again, inst:;?tion'consisted»of.m«aelingh'prompting;‘and,
selective reimforcement. 'Thenchildren learned each sign

. & ' . .
. to. a criterien of lO Successive, correct, unprompted .

. . formations. "The total number of trials to criterion for'

all five signs ranged from 948 to 7669 with a mean of

4585. N

i

Konstantareas and Webster (1978) conducted a similar

[

. . “w .
assessment of-stimulus contro. for receptive sign lerning

by five autistic children. Sign presentation alone was
as effective ras combined 'sign -and- speech and both were
N . ’ o . R )
superior to speech alone. In addition, iconic signs,

,




~defined as those-signs with a high degree of s1mllar1ty
‘to‘their referents, were 1varned 'more _easily" than
'noniconic signs. These findings mgst be viewed w1th
caution because. .neither training cr1ter1a nor tralnlng
duration was roported Tho training method was élso not
-explained in suff1c1ent detall to permit repllcatlon
Carr and Dores°(1981) did follow -up Carr et al.
(1978) using s1m11ar procedures and measures and found
;ihat for receptlve s1gn learning, four of six autlstlc
chlldren attenpded. to both the visual and auditory cues
(manual s1gns and speech), whlle the other two chlldren'
attended only to the visual . cues. Despite the 11m1ted

. _ emplrlcal ev1dence 11tt1e addltlonal work has been done

to 1denthy C"1L1ca1 ~elements in manual sign 1earn1ng

At prese * ¢t researchers in thlS are.; generally accept
the mOle, orompt, relnforce tralnlng strategy as
'SUff1c1ent for sign learning. They now call for research
on issues such’ ag (a) fac111tat1ng the maintenance and
J generallzatlon of sign use, and (b) thelpotentlal for
various collateral benefits from sign tralnrng such as
, , 1ncreasesw1n Speech productlon and derwtaoes in the
frequ~'" o f ma]adaptlve behavior oo, 1978 Carri&;

Dores, 1391). However ,studles designed to address these

Lnterests have yet to bé reported
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N

the use of manudl signing with mentally retarded
indi.viduals .(Fri\stoq‘&"Lloyd ‘1.978‘} 1979). Tnitially,

-

manual commun1catlon tralnlng was offered to multiply-
handlcapRed persons, usually deaf -mute . mentally retarded
1nd1v1dua1s (Fenn & Rowe 1975, Hoffmelsterz& Farmer,

197) KOpCthk, Rombach & SmiloVitzA 1975; Sutheriand &

Beckett, 1969) or mentally retarded persons w;th cerebral
palsy (Levett 1969, 1971). 1In every instance, manual
training was given after it was decided that ‘these
individuals were unlfkely to learn speech. f Ail of these’
rcports were slmply gcneral descrlptlons of programs CLE

any data were reported they were usua11y ta111es of the

number of signs learned after a given period of

rhstructlon

t

Only a s1ng1e study at the ‘time had tried to make'

¢ontrolled c0mpar1sons between tralnlng groups. Hall &

' Talkrngton (1970) attempted to compare changes in .

1anguage deve10pment and manual s1gn comprehens1on

between a group of hearing 1mparred mentally retarded

.adolescents and a group of mentally retarded adolescents

-

. «with-normal hearing. The, hedring impaired group made

s1gn1f1cant1y greater gains on both measures, as . )
determlned byvchange scores, after six months of
traihing. Meaningful comparison between the groups is
impossible though because (a) the groups were not
equated for initial language ability, (b) only the deaf

.')
[}

& .

!
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A

group recelved manual tralnlng, and (c) language training

Y ‘ ¢ ( )@9 ﬂ)&l/ g@/ &(/J/©x§@ow<c C

_ we3p1te the Lnterpretlve 11m1ts of thlS study, it

and the other program reports indicated that Some deaf

and/or cerebrdl pa131ed mentally retarded°persons could-

.Q_Thls,
§

"cOmmunlcatlon Systems did not detract from the

acquisition of speech (Beckmeyer

1973),

1973; Moores et al.
led others to 1nvest1gate the use of manual

"q1gn1ng with menta{ly retarded 1nd1v1duala posse331ng

* °  normal hear1ng

-
Like the studies with hearing 1mpa1red mentally
retarded and cerebral palsled chlldren

?
v publlshed accounts of manual tra1n1ngaw1th normalIy

e
B ‘.hearlng, mentally refarded 1nd1v1duals consisted of

the early

-

AN
31mp1e c11n1ca1 demonstratlons that these  individuals

. = - could, ‘at least to some degree understand and forw

. 2 =
~manua1 signs (Brookner & Hurphy, 1975 Duncan & ,

» Detamore, §& Lipgke, 1976;
Linville] 1977; Richardson, 1975,

Sllverman, 1977 Gr1nne11

Salisbury, Wamh/ld
Walter, 1978' Stremel Campbell

Cantrell, §& Halle,’1977,
Topper, 1975)

A w1de1y cited case study by Topper (1975) is

qtyplcal of the Studies in this areas. She worked with a
Single bUbJeCt, a profoundly retarded, institﬁtionalized‘

ot

.47‘
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0

adult. Initially,'one'of 137pi¢tures representing .

activities of daily living was paired with a gesture.

. The subject was taught to prdduce the gesture by means of

a series of training steps; Rhysical'prompting;df th? »

gesture handshape, imitation of the gesture, spontaneous

, & : :
production of the gesture, and spontaneous production of

J

the gesture during a subsequent'session.  Aftér two
A\ months of“tréining, anecdotal reports indicated that 30
gestures had been learned and their use had generalized

from the training situation to the living dormitory at -
“large. g
' - ~
. Topper concllided that the student had acquired a

3

useful language tool which reach ”uhtepped language

potent}al” (p. 30)}vﬁynf6rtunately, the study failed to

B

demonstrate what had led to the acquisition of that

¢

"tool." Detailé of the training procedure were :cverely

o

limited as were baseline” data regarding 1ahguagé skills.
o . {“ . - ad ] ) N
There was no discussion of the possible preexisting use

' .

of gesture by the student nor were there criteria for the
. . 3 g

. : . I ¢
formation of.the gestures. It is possible that some

, potentially significant behavioral changes occurred but

- -

there_is insufficient information, to evaluate the study
.or a&tewpt a feplication. ‘
All of the case studies cited above had thesé and
 dther seyére_shortcomingsn .Overali{ the descriptions of

the participants in the studies have been poor.

o 48
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Information about the intellectual functioning of ()&21

-

e individual was frequently.vague as were the descriptions

of:baSelinF‘language or comm#nication skijfs. It is -
[ . ’ i ‘

7 . s .

.difficult to know what abilities the paf&icipamts
. béssessed prior to training and therefore it is difficult,
to know to what population the results of training may be

-

o . t
generalized. There are also major problems associated g

with the nature of the training methods used. In very

\] ‘ ) L3 3 L3 . ! ' L3 )
few casgs was “there sufficient information to permit- more

than |

ough approximation at replication. Sometimes  the
1) ' a

4
. ) ) ¥ )
specific type of sign system used was not even indicated

(é.g., RiéhardSon; 1975;, Salisbury et i1al., 1978; Topper,

1975) .

Nevertheless, it had lecom pencrally ac. ,ced .nhat

P , <

-

many initially.nonvefbal mentally retaraéa‘individﬁals‘ :

. * . . . . . - 3
could learn to form manual signs. In addition,
. o 7

~

researchers were becoming more aware of the successful

s [y

training efforts with autistic children and also cited

"

animal trainingstudies as support for the feasibility of. .
- tral C 1bi £

. 1 ¢ : ) .
communicaton instruction in a nonspeech mode. As a

reéult,;attention turned to issues such as the

. ‘!generaliéation of sign comprehension and use, as well as

comparisoﬁs-of sign training with oral training. I
~An‘eaf1y(study of the generalization of'signiné'

skills, conducted by Smeets and Striefel «(1976), foéused.q

on' the cross-modal generalization of receptive and

4

8
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. . L cqse : : )
expre331ve.31gn1nf abilities. One moderately mentally

retardeé\girl was-taughtftp_either point to the

.

appropriate picture in an array when a trainer made a

sign (measuring recaeptive lesrni or to f¢ i the sign

~correspon: ng to a picture digplayed by. the trjlner‘ '

(measuring expressive learning):. The stimulus items were

- » v

-two sets of eight pictures consisting of animals, colors,
) ‘ . . :

and one nunber symbol. . Receptive training consisted of~
first, imitatively matching (by ®sinting) » . timulus

“ piot%re to its dumplicate in an array. 1In the n:&t step,
oo C . g S o v
the 'stimulus piﬁ*nre»Waigpai::J it 1S1Losign.

~ -

Final!v, the s -n was prescnted and the presence of tbe

-’

stimulus card faded’ by gradually_increasihg the interval

betwedn the traiper's sign demonstration and the

- Y

A

. . o
presentation of the stimulus card. For expresgive
; ‘

-y ¢

training, the girl first imitated,the sign alone, then

the sign when paired with ifs stimulus card, and finally

°

formed the sign when shown the picture card, the sign
4 ‘ .

model having beengfaded'ﬁhfoughfthe use of the

lengthening delayfprocedure described in receptive’ o
: {

‘training. The training modality was shifted after every

o .

second item. . -

As each item was learned to criterion (at least nine

)
-~

- out of ten correct responses in each of two consecutive
ten-trial blocks), it was probed in the modality not

% trained, i.e., receptively trained items were tested

a »>

~ | . a0
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7

t,

\ T

]

expréssively and expressively ‘trained items were tested

receptively. All eight of the items which had Been

learned expre331ve1y were responded to 100% correctly
\ .
during receptive pﬂobes. In Cfntrast only three

receptively trained items generalized to the expressive
prebes. Fér'this sk

anle.individual, training in sign
’ | :
firmation sypportedia receptive knowledge of that 31gn as’

« 7

we11 but -receptive jtraining was not sufficient to
¢ . : » o
support expressive sign formation. N

A number of otheér generalization dimensions were

investigated by KohI, Wilcox, and Karlan (1978).° They

"

trained three signs-gor food 1tems to three moderately

mentally retarded chl&dren. Training occurred in a group .
\ « ' 0

setting using a progr%ssioq of'vocalﬁcuiny (e.g. ”What

-iﬁ-thiSQ“) when "shown b picture, modellng, and phy31ca1

B

80% correct responding to the initial vocal cue for each

13

guidance. Each student received five minutes "of

individual instruction\within the group each days~ The' - ¥

studean were .also t;alhed 1nd1v1dua11y for 15 mlnutes

ch a week on three other 31é,ns in the school s SPeech

3

JrE ining room: After SLX .days, all .three student had

S

in the group settlng, reached the tralnlnt criterion of ‘/

'Sign for one day. The students received two more days &f

¢

tralnlng and on the ninth day generallzatlon probeF were‘; 7

v

begun. At thlS time only one, student had reached/the 80%

" criterion in the 1nd1v1dua1 training settlng. Over the .

v 51
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o next four days, the spuden;s were tested acfoss: '(a)
. persons (teachers, aides,iunfamilia; adulté), (b)
settings (zlassroom, $peecﬁ training room), and (c) type
-of resbonse_cue ("What is this?'" '"What do you eat for
lunch?"). Roughly one-~half of the ;eSponseS'to the
generg}ization probes were correct. Signs trained in the
classrbom were @ore likely to be produced again in the
classroom than in the speech therapy»réomQ Conversely,
signs trained in the speech therapy roowxweré moée likely
to be‘reproduéed agaih in the speech therapy room tbap in
the Qiaésroom. Generalization of sign formation across
. \ type&_oﬁ re;ponsg.cueé was, very limited.-pﬂhen“probbd by
,.Tthé origial training cues; ”What is Ehis?? aha a'food

item picture, students produced an appropriate sign 93%

,

of the time. ‘However, when asked:”What dobyou eat for
lunch?" in the absence of any food item picture,. students

formed;si%ns only 19% of: the time.s

)

In sum, Kohl et al. (I978) demonstrated that * - =
moderately mentélly~retarded'students could quickly leargp
PR LKO produge a limited set of manual.signs. 1In addition,
. 'j’ ' ) T . N

“sign usle could be readﬁ}y generalized across persons and
[4 - L .

to .a lesser extent across settings. Generalization of.

manual sign forﬁétion was ﬁoﬁlas eaéiiylaccdmplished
écross ¥oda1 pfoductién.éﬁes.~ It:iS'importqnt to,notgi
that studernts had bfen‘exposed to 'some- variety of

i,iﬁsﬁugtppﬁ‘- d seﬁtingéAduTing trdihing which would helpf;.

-
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® s

promote generalization across tliese dimensions (Stokes &
hang . (- .

- . AR

: | .
Bacr, 1977) whereas -only a single form of.vocal cue was
used ‘during training. Consequently, these generalization
findings should be viewed more as an outcome of the

training procedures usced rather than as characteristics ¢

. . : : . : ?

inherent in manual signs. «

More recently, other studies of the generalization ;
. - N ' ! + Ve . ’ ‘.

of manual sign formation have been conducted. Faw, Reid,

Schepis, Fitzgerald, and Welty"(1981) taught diréct care

institutional staff techniques for training profoundly.

retarded resident&:&xpréssive sign skills. After
. ' .

receiving in-service training, the staff taught

1

. / _
expressive sign labels for nine pictures of food and
other common items to six residents utilizing a sequence

of instructions, modeling, physical guidance, -and praise

I

‘in-a small group setfing. _After 46 training sessions of L

~ L

" 15 minutes each, thg reéidentS'showed a mean increase in
.percent correct sign formation of 64% (from»an initial

“baseline level of 21%). These gains were mai&tained
acnossifoilow-db“periodé up to 49 weeks long.

;o ‘ ‘ :
Generalization of manual sign formation upon request was
found across staff (trainers and examfpers), and to a
lesser extent, acrossistiﬁh}i (training pictures and

- actual objects). No generalization was apparent across

settings (from a structured testing\situation to free
_ L T

R . . . B . e e, T - « . \$‘v
time or meal time situations- on the agtual}living unit). -

: =
rd
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ﬂn a subsequent Study designed to increase the use

of maqual 81gn1nb by autistic and profoundly retarded

,res1dents in thelr daily living env1ronment Schepis,

da numher of procedures to facilitate 31gn1n& In;tlally,

Reid, Fltzgerald Faw, van den Pol, and‘Welty (1982) used

staff members learned 17 target signs. Then the physical °

environmént was arranged to encourage signing. Items

were, v1s1b10 on a shelf but out of resldents reach and

Y

wére given to a res1dent only after he/she made the~

-

‘appropriate'sign label. Additionally, routine

. -

Ustaff reS1dent 1nteractlons 1ncorporated S1gn1ng As

Opportunltles arose durlng the normal course of:the ddy,
staff Asked questions of the res1dents that - couLd be
_answercd by using one of the target s1gns. .Flnally,
short 3 - 5 minute tralnlng sessions using one sign-at a

t1me were ¢onducted 1nterm1ttent1y. In all

fclrcumstances, staff used a prompt, physical guidance,

;relnforcement Sequence to e11c1t sign formatlon by

residents and attempted to model at least one of the

4 -

vtarget;s1gns dur1ng each 1nteractlon with a resident. . In

eneral, al. residents increased and subsequentl
g_P". ~ N ST

maintained their use of\manual'signs in a variety of
's1tuatlons throughout the 11v1ng unlt., However only a

l ’:
11m1ted amount of thls s1gn1ng was prodUced spontaneously

ﬂ a q .
by the res1dents.' For the most -substant1a1 prOmptlng

and guldance by staff was necessary to produke slgn
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P formatlon b res1dents. T T '39!; R R
e Y }’ . . T TR )
s e A ‘ SRS R
) - Another 11ne of reseafch that was belng pursued at S N

b4 o, . - P . - '. \ . e

the same: tlme .as these studles of generallzatlon soughb

-

“to- d1rect1y compare the effectlveness of onal and manual ? -

e

.trFlnlng technlques. Although these st dLes occa81qga11y

FOK

B % Ge.g.; Kotkln, Slmpson, & Desanto, 1978), none cited any o
" ‘ of the subsequent comparat1v1a research rResearchers in
. ’:_t - — o .’ -
) "~ the- field of mental retarda ion, therefore, appear to
. 4
[ IR o

have 1ndependent1y tackled the 1ssue/concern1ng the

. T

;;“ meact of manual s1gn tralnlng on, th\?acqulsltlon of ordl p

4 _.:»,

: Ce B i | ot
‘«skllls. . Lo . N _ . » ‘ o=

+ c ) . .“

- The earllest effort to experlmenta ly addrass this «

1ssue was tﬁat 0{ Brlcker (1972) She noued the success ":v‘

s A \ .

»

AR ‘yof the Gardners (1969) ins tra1n1ng s1 ) sk111s to a’

chlmpanzee and;hypotheslzed th assoclatlng manual 31gns ‘

'vw1th obJpcts and the1r word labels mlght 1ncrease the

\
-

. ;dyscrlmlnabillty of the varldus obJec.

3

s. and Wbrds., The' "} -

tally retarded
¢ -

experlnental group. of 11 Sjyerely me.

- children rdFeived a seriesfof i

s . v

-

e
3

. S .. . N )
atlve sglgn, training,- . )
R . 1

slgn -word tralnlng, an

- o
"

~object.training’ Ia - . 0

1m1tat1ve 31gn tra1‘ ng,,students Merefshhped through '“a_f

phys1ca1 promptrng 0 1ndependent1y form a modeled 81gn -

on at least seven/of 10 tra1n1ng trlals.l For slgn*word

traihing; the,spoken word was added to the;sign.model and. -

e ~ | o
“‘ . . N R . ".‘ .o

1
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iﬂ T the‘studentsswere requ1red*to perform to the prev1ous=
v . . I ,’ R , . . ‘- .
St e .criterion. Tinally, in s1gn ObJeCt tra1n1ng, the .
ES e L o IR RN B s R
B " tr&inlng 1tem was shown to the student who was shown theﬁ R
f-f’.f-f ‘ - NS ™ S
v approprlate s1gn model , and 1nstructed to form the s1gn

' .
”

BEN Al students were probed for receptlve word

\ - §
L knowle&ge grlor to any tra1n1ng, between each component

K

©  of trainlng, and at the completlon of tfalnlng Students

£

'1n ‘the control group were glven all probes but rece1ved

no- tralnlng The results 1nd1cated that students 1n the

twd groupslgerformed at the chanée - level when tested
before tralnlng On the intermediate probes both groups”

- showed some 1mprovement but there were no re11able

L3 T

groups., At ‘the tipe of: the f1na1

. S dlfﬁerences bet

(3 ﬁ_.proqéLJthe studE‘ts in the fxperlmental group d1sp1ayed ‘ 5
s1gn1f1cant1y greater receptlve knowledge of the<obJect ; a
names than d1d students who“recelved no 1nstruct10n.

“17 VanBlerwllet (1977) Sought to expand upon Brlcker s .

°

(1972) work by 1nvest1gat1ng whether manual s1gn tralnlng
. >
could facilltate the,acqu1s1t10n ‘of expressrﬂ?

~word obJect assoc1at10ns Six moderately or severely

mentall& retarded adolescen;s were .taught to Lmltate

dsigns make the approprlate s1gn when shown an obJect
make the approprlate 81gn when given 4 word -1m1tate . B .jad”

o g ‘words and tb gay the correSpondlng word when shown a
\ &

- sign: Responses were estab11shed through modellng and
o - . . :’f'_'f -t

shaplng procedures ' The cr1ter10n for progress1ng from

- .




‘j;qf 15 trlals. w0 S KA Y X . i/t _ .
T R 1 O T L SR , » :

The'students"performance was, probed.at seweral :
. N ,. 2 - : -
. . . v I R S
o~ ﬁ01nts‘ Ovcrall ‘Lhc studentx cou]d corrchly selectf an ¥ .
obJect when shown its s1gn or glven its name.on more than T T

. s .

95% of the probe trlals. They sald the word 09'-.

correspondlng to a sign 50% of the time. At the end of.

‘tralnlng, the students were able to say the'name of a

‘displayed object on 90% of-the probe trials. . ‘ oL ;v'
fl' Althoughathese'two/studies were not-direct

comparlsons ‘of oral and manual tralnlng, Fhey are of o

.'"1nterest because they are early, methodohbglcally sound
demonstratlons of manual s1gns serv1ng to medlate the
acqu1s1tlon of assocLatlons~between words*and ObJeCtS.

Desplte the llmlted nature of. the tralnlng taskl 81mple

v

two choice- dlscrlmlnatlons, the potentlal use of manual

3 . P ,(' "-'
“signs to facllltate oral skill developmqmt 1sksuggested

~ L. %

Consequently, other researchers have 1n3est1gated the . L

relatlve contrlbutlons or oral and manual approaches to- S

the acqu131tlon of communlcatlon.‘ (g

-

i-.“{,‘ E The flrst attempt to d;rectly compare oral and iy,

comb1ned oral and manual tralnlng\was by Kahn (1977)

' TwelJe severely mentally retarded chlldren were d1v1ded T .

. LN -

o - into three tralnlng groups,; a s1multaneous commun1cat10n

- v

rdép (comblned sign, and Speech trarnlng), a. speech

oY
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o

"f. ‘ ' 54

- ) - . . . .o e -

-

v trainingvggouﬁf\and a’contact-contral group instrup(%E)in

-a skill other than communication. ‘Training was.

»

essentlally parallel between the communlcatlon groups.

.

An 1n1t1al behav1or control phas%\(shaplng of attendlng
: e -

skllls) was followed by practlce in the use of the
[ o .

stimulus obJects, vocal 1m1tatlon tralnlng (for the

speech tralnLng group only),'and receptive language

training. The results of ?ine months ©f training were

" described only in“general terms. Three students in the

)

-

simultaneous” communlctlon group had progressed to the

receptlve language stage and two of" these' subscquently

produced at least some s1gns and spoken werds. The_‘- 4

fourth chlld was Stlll learnlng 1n1t1al attendirg skllls.

. .

Two students in th%§fpeech tralnlng group had cOmpleted

- .

receptlve language tralnlng and were beglnnlng to
1n1t1ate'spoken-words. Two other chlldren remalned in
Vocal imitation training. - The four:children;in the‘

. ~

. placebo group showed no cBanges in~ability.

P

.

These findings,’ like those of the early cllnlcal

demonstratlons of sign acqulSltlons, are. far from
conclusive, but are suggestive oflthe;benefits of
trainiéﬁ. Although limited by a restrched sample size
and-a lack of both detalled methodology and prec1se means

*

of analy81s2 the results 1nd1cated that directed

1nstruct10n improved communlcatlon skL]ls more * than %}d

tralnlng in some other area. In addltlon both manual

© s

-

&
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“and oral training increased receptive and expressive

language performance. Furthermore the fact that manual

.tralnlng d1d not 1mpede oral performance was. cons1stent'-

w1th studles 1nvolv1ng nonretarded hearlng 1mpa1red *

>

participants. ’
Following Kahn (1977) kotkln Simpson ;and’Desanto
h(1§78) presented a more closely controlled study of “this
issue. Two moderately mentally retarded;gLrls were-flrst
given vocal tralnlng and then simultaneous vocal and
g ‘manual tralnlng in a multlple ‘baseline design’ across
three d1fferent words. . Durlng basellne and test probes,
!the students were shown plctures deplctlng each tra1n1ng
word " and asked, ''What' s thlSV” For oral tralnLng,) he
.questlon was replaced by ‘thé trainer's vocal labellng of

S

each picture and reinforcement of 1m1tat1ve responses by

_ the stf ts. In manual training,’ tﬁ% tra1ner formed the

*

sign 1n addltlon to saylng the name of the presented

picture. Once again, imitative responses by the students
(vocal, sign or comblned) were reinforced.

During the three days of baseline, ne1ther’girl

.

verballzed _or s1gned any of the training words. During

3

oral training, one student_averaged 7.67 correct

. responses after ‘three days of tralnlng on the flrst word

o

_but made no correct responses for elther of the other two

tralnlng wordsuafter six and nlne‘days of instruction
respectively. Similarl¥, the second girl averaged_1.66

2

- 1
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words. For the second gipﬁ, correct.vocalizations

: : oL
correct responses following three’ days of vocal tralnlng

on the first word and less tgan one correct response for

each of the other.two tralning~words. When manual signs -

. were added, signed responses were acqﬁired'qufckly, but

more central to the study, vocalizations increased in all
but one case. The number of vocalizations of the Ffirst
training,word by, the firs%.girl decreased to an average

of 5.44,. but were 7.33-and 4.33 fot the second and third

A-J

increased to 8.44 for the first word;'7.33 for theé ‘second

word, and.8,67 for the third word. Follow—up probes -

~ -

. - - \ N .
~after one week indicated that both speech and Sigﬁing had

.c . ./
been malntalned. .

A blmllar studles have repllcated the findings of

i

~ speech facllltatlon by manual sign tralnlng (Relch 1978

Wells, 1981) and retentlon of the s1gns for | up to two
months (Hobson & Duncan - 1979). In each of these, as in

kotkln et al. (1978),_manual sign training not only did

not impede oral development but, quite the contrary,

enhanced 1t. : ‘
- . ! - -,

Fach of the studies rev1ewed in thrs sectlon has

contrlbuted to our knowledge of manual s1gn1np The one

4

con&lstent flndlng whlch emerges is that mpst of the
mentally retarded 1nd1v1dua1s in training acqulred some

receptlve or expressive knowledge of at least a few

signs. Unfortunately, little effort: has been’ madejto

.,
Y
P
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™

'varlables might affect the rate of manual slgn

< .

", . ., . . . i .
identify ﬁacté&s that affect the acquisition of manual
signs. - Many of the training.interventions appeared fo

have been,initiatedsin the absence, of; any coherent, BN
donceptial framework. .Lacking the guidance of some

general’théory of 1anguage or signing acquisition

tralnlng efforts frequently appeared to be isolated ox

haphazard (Frlsote &. Lloyd 1978; Goodman, Wilson, &

~

Bornsteln 19]8). The c11n1ca1 emphas1s of gpese studies

has - been on ach1ev1ng an end product of some type of

>

.commudicatlve competencé, w1th little concern directed

« . s
v

toward determining the' specific methods needed to achieve

that competence. . Py

In“contrast the focus of the presernt study was on

.
- ~

assessing the 1mpact of three varlables on the 1n1t1a1

acquLs1tlon of express1ve manual s1gn1ng These

3

variables concern motoric (touch/nontouch'signs)vand

'frepresentational (iconic/abstract signs) aspdgts 6f the

manual signs and the method by which signs are presented

v

to the studentjlearners_(combined oral and manual
training?manual only training). They'were se1ected-

because anecdotal clinical reports suggested that these “

acqulsltlon and because emplrlcal work conducted w1Lh

&

_theso varlables in other research areas provides some

basis for a priori predictions of their influence on

‘manual sign leaning. The discussian of ‘these variables

61
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will be_foliowed by a statement of the problem.

Relative Learniqg:Rates‘for_Iconié and Abstract Stimuli -~

“A,nuTber of.réseafghqrsAip phe fiéld of Verbal_
i learning‘hqve:répofted that conérete words are often
learnéd faster and recalled beﬁngr_chan‘agstract wofds‘

' (e-g-, Dukes & Bastia-n",' 1966; Paivio, 1965; .su;ké, 1929
Wlnnlck & Kressel 1965). Addltlonally, ‘Ellis and, Porter
(1966) demééstrgged that students w1th "low ‘verbal = .

skills" learned a discrimination ‘task more quickly when
tit incqrﬁgrated meaningful stimuli (line drawings of real
itehS) than when normeaningful stimuli (ébstract designs)
wgré/usea. ‘It is'typica11Y'argued!bhat this genéral
.findiqg:is ?irééult of therrélatifF ease with whiiﬁ most
conéréte wofds can elicit images;énd associated words, as
mnemoﬁic aids, compared t§ most abstract wofds (e.g.,

lvFa@Vio, 1971). ' fonoL ' P V_"'u R
. .-With ménual.signs, éoncreteness and ‘associability
can refer to the actual sign configuration as well as the
méaning of the sign. Som;_concrepe concepﬁs gré
represented by easily gueséed transpafent or iconic siéns

.« (e.g., BALL - two cupped Hands tracing Eﬁe outline'shape

,of-a bail),fwhile othefs arerdéscribed<by apbitraf}‘

~abs“tract-: signs (e.g., TRAIN lithe'index and middle

. fingérs'of the right hand rubbing the iﬁdex and‘m{ddle
flngerq of the legé.ha d).- investigators hé?é selectedf

signs that- were iconic because they were thought to be

62
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iconic signs in their sample facilitated -

only after lengﬁhy training with iconic'éigns o o ?

.— . . ) . ' - o -. v .o . . 59

&

easier to learn due to their direct representation of the
5

-obJect belng presented (e.g., Bricker; 1972; Topper,
,.1975). Kohl Karlan, and Heal (1979) reported ‘that the

_ instructionffellowing“by prdviding a model of the desired L

behavior. They were not concerned with the expressive
use of these signs by their students, however, and-did

. . ). '\_ i . . ’ * & '
not systematically manipulate the iconic-abstract oo

dimension of their stimuli.. Carr (1979) also noted

. ) , ». T
anecdotally'tha{_autistic children use abstract signs . T

4

.

: In a recent study2 Kohl (1981)' found no dlfference
t
in acqulsltlon rate between iconic and abstract 31gns for
elght severely mentally retarded chlldren It is likely - >a1 .

that* an inappropriate.selection of training stimuli
accounted for thi$~codnter;intnitive f?ﬁdingf . The sample £
of manual‘@igns’was revie&ed by 30 judges who‘cla;sified :

each sign as:either abstract or iconic. By using this. - ) ™
forced chdice”procedure, Kohl "did notémaxfhally separate

the sign groups intdpnighly icOnic:and.high}yJaBstract;“ P
categories. A lack of distinctively different sign[ -

groups would have*incveased;the difficulty of detecting

‘differences in' learning rate between the groups using o ¥

statistical procedures. PO S . L2 <

Grif&ith and Robinson (1980) avoided this prob}em by

having groups of college students, deaf adults, and first

vy

63
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grade children rate the signs in their study for degree

"of iconicity. A11 tHree‘graubs rated the_Signs-similarly,

. ,j'and'only signs rated as highly iconic or hlghly abstract

-

: , N
were then used in tralnlng. ThlS tralnlng consisted of

instructing moderately retarded children to say the

-

English Wword corre3ponding‘t6%a presented ASL sign. The

children correctly responded to more iconic 31gns than to
by :

. .~ abstract signs. This result 1nd1cated a facilitative

effect ‘of iconicity on the receptive knowledge of manual

& . :
signs. However, although iconic.signq are often included

~

in 1n1t1a1 sign tralnlng 1ex1cons (Frlstoe & Lloyd

1980), the contribution of 1con1c1ty to the acquisition

rate of expre831ve signing remains unqlear.

?

" Motoric Features of Signs
The motoric maﬁipulations of the.hahds are the ROSt

salient characteristic of manual glgnlng Descrlptlve

*

studles have revealed three ba31c structural aspectdhof
-signing: handshape (Bellugl Kllma & Siple, /}975

Wilbur, /1979), motion (Supalla & Newport, 1978; Wllbur,

.1979), gnd location (Poizner & Lane, 1978; Wilbur, 1979).

The f¥rst dimension, the number of handshapes used to

form signs, is quite restricted .and only for the:early

»n
":..
*

.1earn%ng of sign characteristfcs by very young children,

is there any evidence for systematlc aCQUISICIOW’Of these
features (W11bur 1979)3 However, for older 1nd1v1duals_

who 'have developed basic motor competencies, there is no

. e




.

. - . . . . -
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. \ Sh
ev1dence to suggest that tke hand ape of a s1gn

_d1fferent1a11y affectg the rrwe at whlch 1t is 1earned«

descrlbed 1s thg sequences of motlon permiss'ible for- 81gn

The second dlmenS10n of s1gn1ng that has been o

formation. Movement patterns w1th1n a 31gn.are : o

- ‘

‘constralned in much the same way that 1etter comblnatlons

’

are constralned 1h~Engllsh By conventlon certaln
1etters such as "b” and ”n,' are not Juxtaposed in
English w0rds. »Similarly ‘certain comblnatlons of

- -.‘ .
movement are not Permissible within an ASL sign, such as’

of the body (Fisher, 1973 Wllbur 1976) A

c1ass1f1catlon of these conflgural conscralnts may be
14

useful 1n 1dent1fy1ng addltlonal Sources’ of 11ngu1st1c

- S )

meaang in s1gnsiﬁ However, xhere has been go- research to
indicate that: such 1nformatlon should be a prlmary
cons1derat10n when establlshlng a bas1c manual

communicati 1on sSystem.

way. Foraexnmple , the d1mens1on of t1me may be conveyed
through the placement of the 31gn in frontzof the
Signer for future tense, to the s1gner s s1de for Present
tense, and behind the signer for past tense (Frledman

1973).  such 1nf1ectlons add prec1s1on to manual s1gn1n5

1
-

s

Ay
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_but are not 11ke1y to be‘1mportant cons1derat10ns in the

.teathln& of "an 1n1t1a1 sign 1Lx1con,to severe&y retarded

“. ° \' B

students. Tn fact-;ﬁhese 1nE1ect10na1 markérs are'_r

« S

2

‘typlcally d1sregarded ﬁprlng early tralnlng (Bornsteln et

< .
gal 3975 Frlstoe & Lloyd 1979)“ -" = _ ) ‘)

fhe third. d1mens1on of locat.ion concerns not \.

.

platement of the sign as a whole5“but rather the
placemeént of the hands dﬁring ths5f0rmation of;a:sign.

Specifisﬂllyd the focus_is whether “the hands touch each‘
: »
other or come into centact w1th other parts of the pody

\xOn _this basrs it is fasy to dlcotomlze manual s1gns into

®y

/T
touch and nontouch var1et1es. The ut111ty of this *

,division is ‘not. that 1t reveals add1t10na1 meaning in the
: {

signs, as do the previously mentioned strictural

features, but instead concerns its usefulness as a VI

training device. There is some evidence that the ‘;‘

touch/ndntogch distinétion has aneimpact on maddal sf}n.
.iéarning rate. Anecdotal reports from stud1es using
an1ma1s (Fouts, 1972) and mentally retarded ch11dren///'
(Kohl, 1981)"suggested that touch s1gns»wers learned more

quickly ‘than nontouch signs. However, the authors have

not attempted to provide ahy logical explanation for this -

‘finding beyond stating that touch signs may providebmore
feedback to the learner than dp nontouch signs. 1In order

‘to more fully develop such an argumant as tpe basis of
making an a priori prediction regarding the effect. of the

\
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touch/nontouch varfable on the rate‘of.manual s1gn‘ ) .p
- ltarnlng, a theory of motor learnlng whlch emphas14es the
rgle of feedback will. be d1scusséd . i' 1 ;.ff'f

- - T

.'ﬁpsed-Loop Theory‘of Motor Learnigg The'
4 v A\._ ’

_;f \brrectlng errors made by a subJect durlng learnlng[
Aecordingyto the theory, a movement produces a -
H
perceptual trace

-

a sort of motor memoty, that serveS*
e

as a réference model for subsequéht attempts to repeat

Pt

- N oo
. the motlon. Dur%ng thé early trlals of a- motor learnlng
X CaS
task when theﬁlearner is maklng frequent and SLgable'

0 S

errors , comp&tlson of performance on a trial w1th the

¢ . -‘ L

,ex1st1ng perceptual trace (for an enroneous~ movement))‘gls

R ~

not Very useful for learnlng The peﬁ-needs-to make

~

" new respdhses to correct prev1ous errors ‘rather. than .

repeat them. What is- thought to be of central Aimportance

Ly

S is_a comblnatlon of feedback information descrlblng‘Qhe

Just completed motlon, called knowledge of results (KR)s

and . hypotheses for correctlve movement based _upeon th1s .
L ';‘knowledge. The theory predlcts that the more‘1nformat10ns'
0 . s :

provided through KR feedback the more pre01se hypotheses
for corrective movement can be and the qulcker the target

motion will be learned

" Once the 1nd1v1dual conslstently responds correctlyh

> ¢

KR becomes less 1mportant. Now KR 1is dnly reportlng that +




3,

-

. .

TR iﬁthe correct- resPonse., W1th contlnued practlge the’ B

< - M [ i
IS :.A,-‘r‘ .

Q_',ﬂ»; -pe?formance to the perceptual trace knowlng that 1t 1s

v "

AR
i

D x FY ‘,

tqe person is: maklng no errors{ At thlS pornt vthe“ RS

n
e .o . A ]

1nd;v1d0a1 cap concen@rate fully on matchlng ea”h ,ﬁ
- BN

&

perceptual trace is strengthﬂned and proprloceptlve f" .

‘feedback becomes suff1c1ent to correct errors.

»d.'\

"emplrlcal support.« The motorx%asks 1nvolved have

and therefore embodles_“the essence of all skllls

. “Irowbrldge and Carson demonstrated that quantltatlve KR

’-(numerlc ﬁéedback suchtas one inch too long”)

L] : 7T
o Many c0mponents of Adams theory have recelved

-
v .

’generally been s1mp1e deements such as’ draw1ng a line
}’ Q5

fof a\glven 1ength but it has been argued that Such a

-.r-., v_ .

‘movement must be carefully monltored to achieve accuracy

-~ n

-.(Adams, 1976,5D{ 262 ). Several studles have manlpulated

KR.. Of central 1mportancé for acqu181t10n were the

’
»

flndlngs that both the type and amount of feedback

« -

dlrectly 1nf1uenced performance.. As early as 1932

-

4

e

v: .

fac;lltated morE'rapid acqu1s1tlon-thﬁn ‘did qua}ltativ%
KR .{limited 'fee‘dback:.o.f "right" or ' wrong") ‘Wher no KR

‘was ava;lable)'no 1earn1ng occurred. More recéntly,
'Adams,_Goetz, and Marshall (1972) found that acqu191tlon‘

of a llnear pOS1tlon1ng task was faster when more ': A

- feqlback was avalla.ble. This ' au”grnented" f‘ack’

cond&tlon 1nc1uded v1sua1 auditory,,and perrioceptive

"‘@eedback: In a srmllar study; Adams and Goetz (1213)"
rreedbac T - et

. ’ 1 [ . - ) ' N - ;. 3
- e L e N . | 64 .“_%;.-, e
. . S o ] ] .
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. . foudd that students who_ received augmented feedBack while '

°

. ' lcarning a positioning task could aubsequanly bettcr

discriminate between the 1earned and a new motion than -
- B . r . . .. )
students who receivedjminimal feédback. In aﬂdition,‘: o

students who received augmented feedback could better
re construct the learned motion after- making a forced . .s

erroneous motion than students who.reoeived'minimal

feedback.

- L]

vl . AImplications for Sign Learning. 'Adamé'.theoryhand{

}“ the empirical support described above bear directly on

N

‘the training_of manual 31gns.' The princ1p1e of primary

\

.importance‘is_that.increasinngeedback facilitates motor

> ,_“ . task acquisition. Sign Handshapes are varied and will

.

provide. different, but not necessarily more or_lessv
- feedback. The same is true for motion and body location.

Howeuer, for hand location a\distinct quantitative
difference is noted bétueen touch -and nontouch signs.

. ) For both sign types, visual and propniOCeptive<feedback .é

" are available. - Touch 31gds have as well an additional

tactual feedback element. Therefore in accordance w1th_
tAdamaf'theory, the movements'required’to formitouch
signs,'beCause ofvthe greaterTamount:of°aséociated S -
P Aol . ’
feedback ahould be acquired more rapidly than the
movement sequence of nontouch signs of equivalent overall

— -3
. complex1ty. ’ . _ .

¢
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DeyeLomment 3£‘Selgctiye§AtLont10n and Sign Presentation

v

lech ueS"

. -

Inithe signvtralnlng studies. previously descrlbed

e
<

*When a .sign was presented to a student the 1nstructor
e

A

typlcally spoke the Engllnh word equ1va1ent for that sign
- as well. This approach, .1mu1taneous communlcatlon has
.bearing on the final variable of 1nterest in the present
study. Given the extended effort to gain acceptance for
®the instructional use of manual s1gn1n§un1th nonretarded
deaf students (Moores 1980), researchers havc |
conslstently 1nc1uded some sort of oral component in

training.' The argument wag that multlple stimulus

funct10na1 for communlcatlon (Harris, 1978; Shaeffer,

1980) It has also been asserted that the cue redundancy

o
)

of simultaneous communlcatlon will fac111tate the

generallzatlon of language use. For example, Gr1nne11

/

Detamore and Lippke (1976) clalmed that simultaneous

td

comblnatlons of visual, motoric, and audltory cues in
other learnlng S1tuat10ns. Slmllarlly, Hopper and

Helmlck (1977) desdrlbed the mu1t1 modallty input of

s1mu1taneous communication as parallellng the nprmal
' L]
. >

=z>‘ B : 1

70
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’3pqakigg'oXchange (which combines sourdds With pontures
. a N S

and [nvihl,uxpressions)t “They-suggeétedféth.ﬁhigi

combined input~might.mhximize'thé‘p%obahilit§uof learpingv

. , - e o D 2 :
Success'es with the mentally retarded And support

;genéralizat{on of comhdhication frog the traihiqg
eénvironment to:other septiné;. However, nqne,q% these
hypotheses have been testeq empirically;"

Wilbur (1979) has poiﬁfed out that siﬁulténe5us

o AN .
communicatiogn by design divides an individua]'s at%”ention~

of Speech {(nor Presumably as ‘effective as diredt sign hd

training for the acquisition of Signing) reflects a point
of view févorinégmodality-sPQQific instruction over

simultaneous compunication.

In:sum, there are tyo main positions regarding

NP R
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;A numbcr of sLudles have <hown Lhat developmentally n
young and mentally retarded persons demonstrate less

selective attendlng to a central e1ement of a stlmulus

a

combination than do older or_ 1nte1fectua11y normal -

persons. Forvlnstance, Maccoby and Hagen (1965)

°

presented plcture cards with varled background colorlng
to flrst, third, fifth, and seventh grade chlldren._ The .
students: were inStructed'to‘remember the background *
colors in order .to, match a- probe ¢olor. Incidental

recall was measured by asklng the children what picture.

had appeared on each backgrouqd.b Recallfon'the central.
task’improved with age. Recall‘on the incidentaiAtask
decreased for the dldest groupﬁ‘indicating that.these
children &attended mbrebselectineiy:to the dentral

- material than did the younger children. Similar studies

were conducted by Zukier and Hagen (1978) and Sexton.and
! <

Geffen (1979). -In each, older, children were more likely

. to yoluntarily focus their attention on material relevant

to the central task and disregard\irrelemant~information.
For mentaliy retarded students, Hagen and Huntsman (1971)
used cards thai each had a central and incidental picture
and fOund that SelectiVe.attention improved with mental
age. | |

IThese findingstiddicate that younger and mentally

-
2

retarded persons more evenly divide their attention

. . ) B . o

L '72
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LT e bctween the relovant cenfral’elcment of a, strmulus'nng
\x.{.-““ T °> ' S .
? “the frrc&cvant 1ncidental components lhls 1s a . 'i? .

3
partlcularly noteworthy problem, for mentally retarded

’

e persons, who have substantlal dlfflculty 1n1t1allyn,"

argetlng the relevant d1mens1on controlllng a learnlng
task (Zeaman & House 1963). W1th slmultaneous
c0mmun1catlon mentally retardedblearners may be
distracted by the vocal cue and nﬁt concentrate the1r-
attention- selectively upon the relevant sign cue. If e
. thls is the case, then s1multaneously presentlnp vocal
and sign cues should result in slower s1gn learnlng than
presenting sign cues alone. : : | . >
] ‘ lﬁ o On the other hand, 7eaman and House (l96§, 1979) ’

have demonstrated the importance of allence and . novelty

N in guiding learners initial se]ectlon of a stimulus

-
. ’

4ﬂ1mens1on Or cug to be attended to. Mentally retarded
personszbeginning to learn manual s1gn1ng have probably

. been prev1ously exposed to substantial vocal tra1n1ng:'
meaning manual slgns are quite novel by comparison. In
addition, as previously*noted the relatlve salience of
the s1gns is thhllghted due to both the fairly gross
motions const1tut1ng slpn }ormatlon and the ease with
which presentation’ rate and duratlon can be altered
(Frlstoe & Iloyd 1979). Therefore learners attentlon

should be drawn to the sign d1mens1on and the vocal

stimulus discounted, 1If .the manualvsign dimension is

¢
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Aruitoxt provided by Eic:

N g
,.cou]d usé such SlgnS:tO commun}catc. Tarly traﬁhlng M

T

'cfforts relied prlmarlly on prov1d1ng an ”ehriched”

more Salient .and novel, it will be attended to regardless

of tlre presence or absence ol the vocal dimension.

’

‘Therefore,'manual'gighjtrainingfand simultaneous

i

communication should produce equivalent results.

-Statement of the Problem E -

N . « -

. a
2y

Inltlally, manual signs useéd by the deaf were taught

to’ apes in an effort to determlne if a nonverbal organlsm

Y

‘learnlng enylronment, L.e.; one in which the opportunity

?

and motivation to form manual sipns were:- hlgh and many

"autistic children~and then th

"using elements-of pedagoglc systems used w1th deaf n

-

Vcorrect models were prov1ded to be 1mLtated

st

)

. Instructional methods became more structured and flndlngs

."
i

indicated that several signs were—acquired by the animals
. £ :

and’ that even multlple s1gn strings were produced " %&
e \ . .,

R /

- ' 5
Subsequently,-cllnlc;ans and researchers sought Lo teach

a ot
..\ N

-

manual s1gns>to_human nonverb:;/populations, first

mentally retarded by:

e

\

. . . ) . B . 6°
students. . R ‘ T Ve Ao

- )

- As with the early animal studies, the first studies

of sigh:acquisition'by autistlc children were’genefhlfin
nature, asking if manUal signsjcould be used'in~any way
. h A e . U
by .these children. Following“earlyAtavorable.rePOfEs,
training proceduﬁes.became more controlled;_with‘rapid
sign learning, and ln sdme lnstances,'the spontaneous s

L4

° T, ] . . -
»
- N ~ s .
E
: . . . .

o - 70
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production of words obServed._ Subsequent studies sought

to. dOLOrman Lhc gener alfzcu Qfl‘[tb of sign training on

3 .

collateral measures, particularly speech production ‘and
decreasing maladaptive behavior.
Studies investigattng manual sign acquisition by

mentally retarded persons also began as case studies.

‘

The number of studies reporting receptive and productive
manual sign learning is increasing but the factors
1n£luenc1ng manual Slgn vaulsltlon have not been
'emplrlcally determined. | " This may in part be due to the

fact that no 51ng1e comprehen31ve Lheory of manual “sign

A ' acquisition is'available',therefore no constellation of

4 Kl

cd%trol factors has; been: pr0posed Consequently, the

present study drew frOm several areas of research to
: .
" select three“Varlables that 1og1ca11y should affect Lhe

.rate of manual slgn 1earn1ng and aboyt whlch there were

.

'.sufflclent'emplrlcal data ta predict the nature of those
. hd . B . ) ! . Q
. effects.‘
Three spec1f1c hypothe e were made:

EZBStheSEEAE' Iconic signs wogld’%e 1earned’faster

than abstract signs:" As a group, .stimuli which are

.

, concrete, im ble, and have a large number of associatces

ame learned. more quick1y~than items lacking these

o dUaiities (Paivio 1965).' Manual 31gns judged to be
g;. __n?',n,rconlc are those whlch have somé COmS%nent of or
‘ . NN N . e,

’ assoc1atlon to the1r referent 1ncorporated 1nto their

. - : . . L - . 7-.‘ e : b

ERIC

Aruitoxt provided by Eic:
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form, whereag abstract Signg
}]'><Hj1es'. " ‘ouch gi
Hypo 1s II JTo 31
than nontouch.signs.chiearc
learning has showp thatwthc
available direcly affected 1

1972).  For Signs of g compa

sﬁeech_stiﬁuli.' Chilareﬁ an
gene%éliy divide gheir‘gtgen
betQéen'té;k-refevant glemén
gésk~irrélevaéﬁ eleﬁehts (Ha

& Hagen, 1965). If this.wer

"é&)e'eéh cues would dghk, stude

1963, 1979). 1f this were the case, the high nd\;éity of

) 4 . . " . . @ . . . . r. ’ R . o
‘and not aﬁfectlng learn1ng'rat . Contrany to claims ip-
r { v Tt Lo b >

_ <, T
the literature, simultaneoug

-

72
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appear to pe nore arbitrary.

natyre .ang amount of feedback

8, " o
€arning rate (Adams et al., .
) \

d mentallyﬂretdfded?pergons
tion approxizgmate'ly"e‘qual-ly‘ﬂ'z
ts of a4 stimulus complexfand
gen §& Hun?Sman,'1971;.MaCCoby
© the case; tﬁé'presencé of"
nts' atéeﬁtion.awéy from ’

Sign a@guisition., However,

ttention (Zeaman g House,

“

“é@mmunication cannot be

a
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‘ predicted to produce manwal
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to that of manual sig
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sign lecarning rates superior
n training alone.
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Method

» \ —— e

blleectS ‘[»’ . N . . .
T g o IR
L r

The participants were 24 scvdrely mentally retarded
: . . T

At

adolescents drawn from special educatign classes in

v

secbndary public schools in Tuscaloosa and Jéfferson

~ counties. The students had no uncorrected visual or
S : . ‘ . 3
\ o 9

"hearing losses -or motor dysfunctions of a severity that

. Rreéluded the ability to form manual signg. Students were
] . ' T )

not..initially familiar.with_any of the training signs.

'ﬁln‘additiOn, student participants did not possess vocal
» imitation skills-bu@!were required to demonst:éte

generalized motorie imitation skills in a’' pretest.
R . /. . > : ) '. ) . u! . »~ . - )
Materials - ’ S o - s ., N~

. 'Training signs. A sample of 16 31&ned anllsh 51gn9'

drawn from a standard source (Bornsteln “Hamilton,

o

Saulner and R?/ 197 5) was used.’ S;gns were selected

basedbon ratings

conicity and motorig difficulty
- - obtained in pilo rk described in Abpehﬁix Al ~There
" wepe an equal humbg%véf idonic,/abstnact, tbuchp and
. nontouch signs (Table 1). ;

b I{gining‘gbjécts. Small toys or Iood‘iggms‘thét

corréspond to the signs being trained were used. In each
o o ' 7 . ~ C - . !
case, efﬁhén the actual itemﬂéd.g., peanut) or a




5
Table 1 :
“ g )
N " <,  signs Used, in Trainingli . ‘
. R R S '
o §“§ﬁSGf6ﬁﬁ7f—f“-“_‘TESEféffi"17""f““M5ESF'ﬁIfffEGTEff'
Abstract/Nontouch  Mean/S.D. - Mean/S.D.
ool CAKE . ~ 2.53 1.25 .. 3.20 1.26
%+ MARSHMALLOW 2.73 1 »39 3:47 d.41
.7 MOUSE . 1.40 . 0.63 " 2.80 1.42
= PEANUT . 2.20 132\ 3.40 .1.18

Abstract /Touch

. . £ - ) .
¢ CANDY 2.60 0.99 2.00” 1.14
CRACKFER 1.33 '0.72 3.20 1.32
FLOWER 1.40 0.83. 3.00 1.46
TRAIN 2.00 1.13~ 2.60 1.24
lgqﬁic/Nontouch ’
. BROOM 5.67 1.05 3.40 0.99
¢ CAMERA 6.60  0.51 2.07 1.10
" HAMMER 7.00 . 0.00 .2.00 1.31
e SCISSORS 6.87 0.35 1.27 0.46
Iconic/Touch N
BALL 5.73 1.03. 3.13 1.25
"RING 6.80, 0.56 . 2.40 1.18
) SUN 7620 0.68 2.00 0.93
TELEPHONE 6.53 0.64 . 2.87 1.68

Y

‘Note. T Following conve Ef657~ﬁﬁ§fii¥'£I6§§é§'féf_§féﬁ§__

—‘\ : é a . | / "
S R - - e .
i&revprintéd'ih‘all’capftal letters.

m‘ 2 N -
‘ ) o7 I
- . . N
. ,

E Pe N Q A ' « .
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: clap-hands; ‘touch: noSe, touch ear,,extend foreflnger,
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’

model (e.g., train) were uscd.

Video cqu1pmcnt. Training, scssions used-for' .

-

- [

'rellabllaty assessments were- v1dcoLaPod using a Panq\onlc

te1ev1s1on camera, model WV 341P and a Panasonic VHS

P
0

format v1dvocassette‘rcc0rdor, model NV-8200.
Secting ‘ S ‘ v
All testing and* training was conducted individually

in a quiet room separate from the student's classroom.

-

Student and experimenter were scated at adjacent sides of

a table. The training objects and controls for the video

LU

equipment were to the experimenter's right, below the

{ gy - } ? s : ) .
level of-the tabletop and out of the student's view. The
camera was placed in a corner of the room that afforded ah

. .. ) . 8
clear view of both student.and experimenter. Trai({hg .

. s | - ~ .
was conducted 30 minutes per day, 5 days per wecék. .
Pretesting e

N Notor 1m1tatloE Ten movements representlng

o
. .

components of the tralnlng s1gns were modeled by the

ex erlmenter " For each the ex erlmenter sald
. P : € ’ p

0
0

,”(Student s name), do thlS._ ?he tested behav1ors vere:

\

makei%ist, hold hands to side of eyes, ‘touch mouth nake'.

., -

et handshapej extend hand palm . up, and touch thumb‘»go

,fingers.’ Two students who did not 1m1tafe‘at¢-

IEEEY)

st'8 of

-the lOibehav1ors w1th1n 5 seconds of the model were

o -

,vexcluded from the study - . \»J ;\*“
Sy . - - e n 1_ ' . ] - .'
. _ o . . - . Lo

”
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Vocal:imitation. Tollowing tfe motor imicatikn - L
“pretest, the students wcre'a)ked o reptat the ﬁad\s oﬂ - ;;tf
the 16 training 1tems. .No stddept 1m1tqte_d 'n:orle th-a k N : ~
thte‘G' wdrds.__ ' ' - e . " ;f .
p RIS o -~ e T . ’ ’ )
5§981edge‘g£ manual sign formation. Following the \ -

, — - X ) y e SN R
imitation " pretest, the experiﬁénte&ivoéadly’laﬁé}éd ahd:\..!
ldomonstrated the 31gns for two sample- items. Eath ; Lf‘\' . :

T tralnlng @bJCCt was the; shown to the etudent and labeled %\
o i : o
“and ché student asked to make the s1gn for the. object. '_ﬂ\ o ;
, N@ students formed any 1gns.correct1y - .‘} . ;
- _ Leceptkve knowledpe of object names . Afteﬁ-the-' " -
manud1\31gn formation pretest thetstudent;wes teSted for™
»knowledge‘of obJect_names.' This phase offpretesting wa{
- -included to insure that the Lralnlnp stimuli were ' ?
ﬁamiliar to the’ students.u Flrst the neceesdry pqiutidgg
-fesbodée was modeled.,.Three.dbjéets; not traidzqg - 'Qk;
'stimdli, were placed«on a tébletep in.front’dﬁ the' .
studeht Spaced in a row approx1mate1y EO cm apart and éi'_-:i}z' .\
#:bmwftdm the student . 1he‘exper1men$erfmode1ed the .- -7~'f : -
o;rect responqe bylsayLng ﬁﬁatch me. . T'11 toucH'the'f;’j: f_ -
M -w AN )
i encil The experlﬁedter then todched the penc11 erhe . f:“j iﬁ
' f/ﬂzbjects were Leatranped dnd t}e appropri ate touchln; , - ’kf“r
) fv reqpmnse moﬂ d.a gsecond tlme.- cht‘= a sct of three”. ot L
';;"",‘tralnlng ObJeCt§ were pte;ented and the student‘aeked to.'e;*-°~l -
‘touch Qne partlcular item. If the student touched the 1ﬂ;,<"z' :
‘ ,‘Abjoct némod,_s/he was credited w;th'receptlvcj§nowlpdge ;”mlelmid
: . . S ‘ : ’ , S
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of that word and another set.of"trafninp objects

presehtvd. rE- Lhc xtudcnt fatled to. rcspond WLthn 5 -

e

. : * .y Y N
R seconds or re ponded in- error, a correction procedure was
“ - § . \ X _’.. . Y .
o initd ated Flrst the correct response was modeled, the
ob]octﬂ rcarranpe whlle rcmalntng Ln view and ‘the model

gi Jﬁ&?&aln pr0v1ded./w ext,-the student pract1ced'the reSponse

. 4 ¢ ‘e

“WA‘Lwlce. As before,,the obJecLs we27'reordered in‘full

v1ew betWeen responses. After the' student had

AN § " . ’E v - : '

o successfully 1m1tated the experlmenter 5 model the three

N . s -

t»'

P obgects\wexe”rgmoved:from the tabletop, reordered, and

. ’ : ; . A ! R - *

' &0 D o B .. - O . . .

.o ) . R :
.again presented t¢ the student. The student was then
redgired to touch the\correct object upon request. If an

.

error Wasqmade at any.polnt durlng this-correction

proéedure tra@nlné reverted back to“thé last

successfully completed step&/"f

sx

11y,_each 1tem that

i

'requlred cprreCtLve tralnln& was probed once more, at the

\w‘

‘-end of the Eulﬁ lrst of tralnlng stimuli belng tested._

S S “ .

'g- rhls tralnlng procedure ‘was necessary for only two
% . .

g "students. ' /x

‘-' . i

:?J Slpn Tralnlng‘g R

Sig tolng . % . n | ‘-'f ¢ ) ii

w

S Slgn plus speech For a studont 1n the sign plus

§peech condltldn, tralnlqg began when thc student -and .
., ; . = )

expcrlmenter were seated together at the gable and made

\

K} \
v . -

* nfeye contact ypls was accompllshed by'u31ng the mlnlmal

g . )

> ™~ rl.

o fecessary prompt of; thlS serles. (a) saylng “(Student s

v

P iname)i look’ at?me,{ (b) touchlng the studcnt s chin with

g . I . " te '-v .- . * .t
. ,-,* S o Cew - < . .
. . - - - -

e

v

DR S

el
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fidger Ip

-i gently by’ hand.

_the studemt,

-experlmenter made the §ig

_was»a llgho touch on the student s hands whlle the °

,5 seconds the student stlII had not reqponded bef

(c) turnlng and, holdlng the student s head : L

;Cempllance ‘at any‘p01nt was verbally

-relnforced,; ¢

.

xperlmenter showed a tralnlng obJect to

L4

Next, the.

C sk .

a. e., held the .object at eye leVel Between
t‘.’

hfmselhl nd the student placed the ObJeCt on the table,_: ng“ :

touche =it once and s1mu1taneous1y labeled :it. Then the”

and - agaln prov1ded the vocal
1abe1 whlle ma1nta1n1ng eyeICQntact. e _ y_‘. .

At this p01nt the experlmenter sa1d "(Student' s S

3

name), make the s1gn for (ob_]ect label). ’f the student R .
responded correctly w1th1n 5 seconds s/he was pra1sed

and the trlal was completed Subsgaﬁént tr1als were

1dent1ca1 except that ‘no initial 51gn madel was glven : -

-

Flgure 1 sopws a. flowchart representatlon of the 81gn

~tra1n1ng sequence. -For~tr}a1s on which'the student made

3 : ) :
no response w1th1n 5$onds or formecﬁthxe signm R ST

1ncorect1y,,a prpmpt}ng chdure ‘was 1mp1emented if
i .

tﬁe student 1n1t1a11y made no response» the fLrst prompt - ,
B % ' LB e

~/

"\ \ . ~
. ‘ v < st

requcst to Forﬁ the#s1gn was repeated ‘ If after another

“

- A R » ! ' '-.'__ [

eyperlmenter-phy31ca11y pulded the student .S hands 1nLo h A a

-the proper shape for the éfFV:j S \3“Q ' AiﬁiﬂAJ .owﬁ‘- .
55 : L : . e TR
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’~;u‘ . ill.‘Thls phyS1cal guldance was. adm tered three t1Mes -with '— .

. e .~
- .

, ' T the exper1menter saylng thenname oggthe 81gn each t1me

.

PR and with: a brlef p!se btheen éaCh reP'etltiO?"- On .. =

I

trlais subsequent to’ those on- Which a prompt was used

-

: the experlmenter again provlded a: model before asklng theg'q

B - . . . N .‘\
_ . ) Student to form the s1gn. For : any tr1a1 1ncorrect

4 . e . e

SR responses made be the student were 1mmed1ately termlhated et

-

P

- With a “No” from the experqmenter and the phys1cal

N ' guldanceﬂsequence 1nst1tuted The. tralnlnp sequence}for

. . »
v o . [

any given s1gn was termlnated when a qtudent e1ther

.‘ ¢
.

. formed the sign, correctly w1thout a model or prompt on . 10

. . cons ecut1ve trlals or completed 50 trlals. R S

N N .
. ‘.\ .
Wy

.. - Inhorder-to support the_students' frequendy of

. . [
e

: L respondlng and, to ma1nta1n an equal dens1ty of ' e
- A'.relnforcement, students recelved vocal praise at the end

.

. of each trial. Also on two—predes1gnated trlals : ’ o s

.-

. . : / I3
s randomly selected from each -ten- tr1al bhlock, thefstudent

K ‘ . [ D K

was phys;tally;relnfqued‘with a\pat On the'shoulder}dr

o . .

arm. [

. B N . N . P
. - o oo AR
Sign only. Tralnlng procedures 1n this»con tlon, T oo

- w: . f

were identica% to tHbse in the slgn plus speech condltlonﬁ; -

..
. JRTINE

v exeept that the trarnlng st1mu11 were never vocally e -f% SRS

- -
4 b.
. .

... . Tabeled. ‘As a. result the experlmenter S request fo% Lhe 'mygﬁﬁ’
o STl ad i ‘.- 2
P s f-'-studentr“

AR N S S

£l

gn was',¢ iStudent s name) make"ﬂle;

\ TN . . P
P NVL I ,v‘ ".~, . R - ! r

~
.
.
.
.
]
g

e
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1nh111tv muasurcs were Lnkon._ Fho

S lwo Lypos of
£1rst was concerned w1th the expet;menter s adherence Lo

- -the tralnlng procedhres and (he Secondqjocused on . ‘the

1 éonSLQLencyibLth which—xtud?nLSn

-

recorded For each

nl

i

-

lmﬂrnlng:data wgre

'-da.
N

‘ .

‘
‘a

v1deotaped‘tra1nnng se331ons were

*‘4

7 i
A : ewedaby two raters, b11nd to the hypptheses of the
s study Tralnlng ge831ons were sampled at rando!pw1th the L.
w 'h‘ . <
" prov1s1on that four §1gns, one from each groUp, for eaeh : -

ff of the 24 studenté were 1nc1uded

- ~

the total data pool for rellablllty checkS°

¥

Ihls utlllzed 25% of .

Raters u!ed
C ‘a checkllst of sequenced tra1n1ng behavior to’ determlne -

. . . . . iy

. the’ con51stency of modellng, promptlng, and re1nforqement

-
.

mean percent U

- during tra1n1ng (AppEndlx C) “An overall

s adherence to’ grocedure ‘was calculated and comparlsons* o . T

. v
. (4 ..
o

e mad% across condltlons to ver1fy tha@“trélnlng -was o

‘

T S tralnlng ses 'ions and 1ndependent1g‘
n\, . *by?thb,t. Y
o rLe T B ][, . v - : .

5

SR experlmenter (Appendlx D) ahd 0perab10nallzéd deflnltlons E

of correct sign, formatron (Appendlx E)

3 - Y v

¥

-

-

.

kg

.®

4'-

Rater«and .
[T

experlmcnter records were compared«and~hnterobservst

-

’.w

5 .

relLabllrty calculated

. : T ' LI A B oy
e for the p01nt at whlch‘sghdentsﬁreacbed Ehe»crbterlqn for L

. | : . . kS v . PR ca K
] Pa. Lo \ . S - . ... o e e . . .
Ge Tl oo v . $.- A X . Yo

g 31g learnlng.,“fé“fff'_f R N Tt

?o yleld a. mean percent agrecment .i -

“ -.‘,,~

-~ ~ Lk N - v

o L Lo Yo . P
L v g (R o ) . .
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: T 'w ' ' " Results B .'_ = : 2,
S TN Two 1ndependent observers viewed v1deotaped samples
' of traln(ng 'S¢ ss.lons. ‘These ‘observers rated the - L
S - - o TN Te D Ve . X o e FN . :
- tralner s adherence to dE;Scrlbed tra;l_nlng procedures and N
. ! P - 2 ~‘T' -‘,“\"-'..,(_'-' -
e scored thév{s,tudents" responses as either correct or )
A . ‘&} ) - e v _‘lﬁl. e S RN ’ !
' corregt t‘he studen'_‘ ‘st ha,Ve fo'rmed
g of any prdmﬁt. - 1In each :
2L RS |
"‘ oo case > 1nterobse1§§,‘er agreement \ “’Oﬁ&erveru_tralner ) .
agreement .were calculated by dlvfdlng the number of s
R agreements by the tot:al number of obs‘eryations. All_‘: '
\ L ﬁ , :v'alues obtalned»:by thlS method exceeded 90 L _‘ @ L
R ~All part1c1pan;ts were able to form a't least %ome .
‘,_‘_' o \.: l" - e, "‘ ;
T r"’manua1>s1g_‘n_s to tlh-j.,crlterlon of 10 succe's31ve,_ correct
" . ‘unprompted trials:" Th,e number ranged fro 4' 'to' 16 With a0
b .. ’ ‘ [ ) . - Y :
) median.of ID. ;ve’rall tudents' ablllty to correctLy S
“ - form }Es;;.gt)" ,pcreascd f'rom an ayerage of 29/, in the flrst SRRt W
T el 4, A~ I & L ; # -0“ - ;
oF . ‘ ¥ 3 LN l : v ‘ PN
o 9% in t:&e*fltth trlal _block. e
per«cegt:a.@rrecat srgn forl ation for each - .
. 1l g.q N - '. B ) N .- ""’ .‘ v, . N 'Y -b_ . .’ v . ' -~ “:g e
g s1prl type a’nd‘.tralnlng,‘ proup are. presented ,er "Eable 2 T
N N e R - '” .
. P ,-. N v B . ’._ . S .
;Y o« Only~’*gorrect res pdmses on, trlals w1thout modellng were .
i “.""f-?_.' countﬁd toward (ﬁ’e geannlng cr1ter1o¢,_) The dependent . " .
P 'a'-' . ” N ‘o , N " e "“‘ ' :’ R I'q'
_ ' varlﬂable was the nungber of these%rrect resmonses per el oem
:v . - ‘ 0%‘3‘:‘/‘
o Rt
T - . i‘;f‘& i (!
) L e _}f«,f ‘; y
"; .:_."” :’a v
’.».‘. : ,;'; o
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. block of 10 trlaISq Thls yielded, flve meas'ure.;; 'per sip'n--.*v'-‘ " :
' . * ) per ;st_udeng to be enterea into Vthe analyses.« %U trlals '
-‘ ) - ‘follow1ng cr1ter10n were* qcor,gd ‘4s correct.. A 2 3 T .
) . . %v.;—,-_ ‘(tgalhlng gt'oup) X 2 (31gn represent}:.lon) X Z (sign ; . '_
NI "-_?,A"_.-""f()rmatlon) X-5 (trlal blork) an_elySL,s of varlah_c;e w‘_as'.‘- -
‘. ;. ’ co&*:du'cte'd' A 31gn1f1cant efFect for trla] blocks "F (4 ",
. -_‘~. 608) = 114 @ P <01, 1ndlcated tﬁat the students were . ) ."
v o " more 11k91§y to form 31g«is correc%ly as tr:lln;ng ': e ' "
et a prOgI:essed Also .a sign 1ficant e:i;f.ect for tactlon‘-:i "”,,'-”":.
RN ’(1,__52) " 6. 99 p < .01, indica}ted that .t'o—:uc,‘:h @ig'n‘ ere " :
) ’ ."_S_ ﬂrgfie llkely to be formed correctly than h:#ﬁt uch 31gne e
N o : e Y - : : , )

oo - werel A 31gnlflcant trial block X \tac\tlon, _
w0 s 2lso found, F (4} 608) "= 2.53, p"« 05, showitigchar <. - -
. o touqh §1gns were learned at a faster rate than nowtouch' a * \’b\

) - “ ‘signs. ; S _ _"1~ .,.".‘. oo '
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AN AR ) . . L - N . - -
- All partlclpants 1earned some 31gns to crlterlon and .
-~ R ) » -
.. all showed perfprmance gains on most s'lpns. & However b _’
- " some’ students made no progress on some signs.- These : "’
“ o . . *, - A - ) ) N
S -l falfures to for a given s1gn correctly, leven .7 - ., e
e Q. R e ‘e
e ' occas1ona11y, appeared to be 1arge1y 1dlosyncrat ic 'in Lo BRI
: - that no 1nd1v1dua1 ‘signs were consis led! B S .
) f '.\.-‘ “ ¢ J’ 4 ' - :l’,
. Lt ac.ross students But it i's of 1nterest to. note*that mosat ey T
T of the 31gns whlch were not 1earned tq anyfapprec1ab1e' .
- » o~ . » a . @' . ’. ‘ - ‘
s L degreéiwege nontouch s1gns and that ‘a frequent sdurce of o .}‘
' . - - . M N . 'g".‘o
. erro=r for theS@ S1gns was the addltlon of an 1ncorrect L4
P T.r. . R o :@g -
%' - o toucH element by the™, stl,udents. They. pers1Sted even whc SR
L& . - . oty TR
T A t‘d expllcltly nét to touch their hands when making @ J o
: S 2N\ . . T
. ‘.
KR slg,n. Others have reported a simiilar. &attern of ersors | B
R . -
S e : B o e . . . : =
ve T (K‘om 1981‘). Students seemed to_use ava11ab1e touch o .
: o, ' components of s1g,n‘s perarl‘ly to marl/*the final position . V .
B Lo e R .
oty of t:helr hands X 'I,n ,othetr words once t“ho hands wer.,e.ln i )
. [T e . - " - ) .. O
C i motlon, they contlnued to move u}rtll they cane lntp % s )
: L . 4 R
Lo i R . - .t :r
S TP ntac(; w1th soa;e sourc'e of phy51.ca1 re6ls tauce,, K,_’the“‘w . vo. At
‘-_students d,.dlfﬁlcult)&iﬁl!tlng thellr motﬁons ShorL oE,. ;% N b :
« v _“_0 . . v~ “1 4?. ._ bt ;, '«»QJ E
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: N - Anot;her flﬁdlﬂéof 1nterest .is the M{J&nt aﬁount E

: of” manual Sl&“ vaUliéglon for tralnlng that p‘lgbnted a./fj .
SO ’ S '
~ o Vocal cue in conjunctlon w1th a srgn model and trainlng -

S . . ..
N e ‘ - ¢

o L w1th a s1gn model alone.H For the 1n1t1a1 acquisition off ' e

. . v
.

s expreSSlve manual s1gn1ng skllls,‘a vocal label Cue was T

7 e~
- .

. neither an aird nor a hlnderance and need not be a factor

. . . LI ~. e 4 ¢ .
PR in trainrng However, 1[ manual 31gn1ng is selected as : ,
v . . . o Ry . p . LT

L
- - T <, x . .. < t
v anvaugmentatltlve rather than~an alternatlve b s i _
. - - » -r. s

communlcatlon ystem the 1mpact of ‘a ggta]’cue durlng RS -

.

. manual tralnlng on: the subsequent acqulsltlon of speech ._,ff -

~remafns to be determlned ' o - I St

v

Dowa 0 © .

oo The 51ng1e outcome wh1ch was counter to that - s

2T A
- .

. hypothe51zed was the fallure Fe flnd learnlng dlfferences )

RS E{' between 1con1c and abstract signs.' Although’items were - -
. :'_ o 2 v - .

. . - s - ¥ . o o
. N 2 ) bl
- selected that:- the mentally retarded students were .iA .

3 . famlllaﬁ WLth, the 1n1t1a1 detenmlnatlon of 1con1c1ty " N
. ; . \ _ B
values was done by college students who may have more - .

- P

. readl]y made aSSOciations betﬁﬁén the form of a 31gn,and
. . EN ‘
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‘ ;‘“ .;_ | Appendix A o L .
| Iconicity and Motorig Difficulty Ratings
of Selected Signe% Engiish Signs
The puréose éf these ratings ¥as to generate two
Lists of Signed English signs, substantially different in

®

average iconiéity but equated on motoric diffic&lty.

_ Iecohicity refers to ‘the extent to which a sign looks like-

its referenﬁ or“uses a motion rélated to that re}er‘:p.
Motoric difficulty f(‘uses on.the amount of ‘effort
necessary to. forp the signs,.i,é., the number of ﬁotions
".requiréd or the awkwérdness of the haqﬁshépes./ Although

others have rated thé iconicity’ of manuallsigns (Griffith

& Robinson, 1980; Luftig, Page, & Lloyd, Note 1), only a

few ofathe S1gns in this Study have been rated. Also,

manual sﬁgns have not previously been rated for motoriec

difficulty.
! . Method .
Subjects

The raters were 15 graduate students 1in psychology
*yhg QOIuntee%ed'to participate’und who were not familiar
with manual signing,'?

A sample of 83, signs was drawn from the Signed

‘Bnglish Dictionary (Bornstein et al.{uJ9750. Criterion

1

[y



+ recognige

4

Procedure
\——‘_“-

ror*selection-was that the ”l”n rnpre,entod Familinge

Objects Lhat, mentally retarded students were iikely to

The ;lgn ratlng Uimensiong’ were €xplaned 4o the

students by Saying:

-

In this study You will be gphouwn me e SERTI N
like those Heed deal. your task wilr be
to rate Y ch sign on two dlmen31ons The firsg

Twill be haw Closely the form of the Sign

represents its meanlng For exﬂmple Some

like BEARD, or they illusitrate the functiop ot”

an object, like AXE, wh11e others seem more

"abbitrar%, like BUG op CATSUP. Qpe,secondbtype

make. For €Xample, seme.signs ¢an be formeq
with just g siuple motion, 1like TOOTHBRUSH o
BOWL, whije others require” several motions or
peculiar handshapes like FLOSPT or TRICK,

Next, students were giver IlLlnf Sheets, Each'sheet

-

listed the 83 signs to .be rateq plus 4 artificiaf "signs"

included ag validity checks Under.each"sipn label were

two 7- point Likert- type ocales "The flrst Scale. was 'for



. : - _ Lo B o RV E
N K .

atoal]l like its mﬁxnlnp" and at { by "sign very much lTike !

its meaning.'" The oecond ecale was for Lhe ratln%/gl

motorlc dlfilculty and was anchored at 1 by "S1gn very

;sample to make" and at 7 by "S1gn very difficult to

mwke
the signs were then presented to the students via a

. ) I .
videotape. VFirst, the numper on the‘rating‘form and the

word label *for the sign were presented during a % gec .-

interval. During the next 5 sec per%od, the sign was
o, ) oy .
demgnstrated twice by a male signer. * F'inally, there was

a [ sec blank interval during_which the students made

their ratings. " This proeedureﬂWas pepeated f6r each -

Results - S

—————— e -

sign.

Mean ratings ef"iconicity and moteric'dffficulfy

were oalculated for each.manual sign and are presehted in

A

]

Table 5. Elght of the elpns had prev1ou71y been rated on

L

'iconic'velue.lﬂﬁa ‘study by. Luftiy‘ot'al (Note 1). The .

correlation’ between ratlngs obtained for these 'signs in
the two studies was r = .94." Mean ioonieity an& motoric
dlfflcultv ratings for the Valldlty check items were

(a) high iconic/low dlf[lculfy/;% 40 (3.D. = 91) and
1.5% (5.D. = 1.55), (b) high lCOHlC/thh dlfflculty, 6 60
(5.D% = 0.91) and 2.40 (S.D. = 1.45), '(c) low iconic/low
difficulty, 1.80 (S.D. = 0.94) and"2.87 (5.D. =-1.30),

and (d)" low iconic/high difficultyﬂ 2.80 (5.D. = 1.42)

118
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and Ho207 (aop.
Uninu Lhe
crgated, two h
nontoucﬁ'signs
ciach or og ch

that s1gn1flca

'36 05) and min

their rﬁtings

section of the

present ldllnﬁ“ four groups OF Signs were
1gh lconice 8roups (one each of toueh and

«

) and two .- lnw 1oon1n (lhnfra(l) froups (one

and nonLouvh s1gnu) Signs were seélecte

ntly separateq levels of iconicity (t =

1m17ed motorie diffiedlty. These signg ng

are Presented -in Taple 4 in the Methoy

proposai .
3
. . F

: . .
N i

T .1

B

"

. # ,
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. - Table -3
’ K Y

’

Mean Ratings ol ](Ohlrlty qnd MOLOFl( Difriculty

4 ) ; o - for Inltlal ”ign Pool :

»

: " e ; HOLOIJ& . ' N01011&

Sivn [OonJCLFy Dlt[lculty Sign Icon101by Difficulty
RE?HIUFRATOH 1 .80 /2.87 GRAPE 2.33 4.27
SPIDER 6.47, ~2.40 - HAMMER - 7.00.. 2.00

R DTRAWBERRY 2.80 5.27 - HAT 5.60 1.73 )
WATCH 6.40 S 1.5% T HARMON LCA 5.4 1,07
" AIRPLANE 4.135 - 35.1% HONEBY .67 4.67
' ALLTGATOR 5.47 . 2.0 KNIFE 4.47 2.87
APPLE . 5447 2.93 MAGAZ LWL 2.20 3.13
. BABY ', 6.33 160 MARSHMALLOW 2.7% 5.4
BALL " ' 5.7%- 5.3 MASK . 5.27 553
) RALLOOGN '5.27'~‘ 3.20 MICROPHONE "6.20 - 1.13
. BANANA . 5.20 4.00 MILK 5.93 1.87
» BAND AYD . 4.80 1.87 MOTORCYCLE 6.07 1.53
BASEBALL 5.27  2.60 MOUSE 1.40 2.80
BEAR . 5.07 3.13. ORANGE ~ 3.07. 2.67
BELT 4.93% 2:73%. PAPER 3;53 .40
BIRD 4.87 2.20 PEANUT. 220 5 .40
BOAT T 3.013 - 5.73 PENCTIL 2.73 5070
BOOK 6.47 1.53 PICTURE 3.8 4.60
BOWIL 6.27 1.87 'POPCORN * 327 2.87
BROOM 5.67 5.40 PRETZEL 35.80 5013
BUTTERFLY 6.60 5.46 PUZZ LE 5.40 4.5%
CAKE 2.5% 5.20 RADIO 4.40 2.60
£
-
!
\ N
. - &y




\ B ,‘. .
> R s e
. : S . Pable 3% (continued) \
CAMBRA " 6,60 D00 - RATSIN 2.5 4.0
CANDLE o 280 h.of RATT L1 5.2 2.40 .
o CANDY " 2,60 - 2.00 . RECORD T 5.5%  2.9%
CAR 1.4 4.7% . RING , 6.80 2.40
CARROT S35 1.9% . omearr T osiey 500
CAP 1050 BULPSORG. T 6l Y
CLAY . . 4.80 2.2 SNAKT 5.00 3,53
COMB 6.93% 1.07° B50DA . 3.20 4.67
COOKTI I 5.6 2.87 . - SOLDIRR - . 4.87  3.00
CRACKER 1.%% 3.20- . SPOON 5.3% 3.07 .
CRAYON 3.4 4.27 SQUIRREL -  2.40: 4.730
. CYMBAL b.4T 147, WPAMP 5,05 5.5
DOG - 1.80 5.1% . STRAW 4.40 - 3.93
DOLL . *  1.27 3.47 ° STRING '3.40. %.07
o DRUM . 6.27 1.80 - SUNGLAS3ES. 6.20 2.00
. DUCK . - - 4,80 2.7% . TELEPHONE  6.5% 2.87
e PISH © - 5.60 5.80  TRAIN- 2.00 2.60
FLAG . 5.80 5.0% - TURTLE 5.87, 4.27:
FLOWER 1.40  -3.00 .. WIG - 3.007 " 5.47
FORK ©4.73 2.27 YO YO 5.53 5.40
FRISBER 4.5% 3.07 ZIPPER 4.9% 2.60
FROG 2.47 3.67 ‘
. ef; .

: - ~ ) , ° .
Note. The.first four signs were artificially generated

to function as validity checks for the ratings.

a
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’ - o S . ; L ' .
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’ e : - Appe addis
. Oy b ionalis o, o Mimimal Ao ehlidle- ‘
Coitevia Tor, lndping Cornod Nien Format jon ®
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S -~ R <+
; . ’\ .
. ,.( 3\ S -
. . l LN N / .
- L . s ) .
‘ T . v . bd \1
R . . ‘ b ) “
-
NP : :
s - ’ 4~\ .
\ - (1 . :
[4 - . .
: . \ -‘\‘((” b i, ~
B . A A5 1 S\ ¢ ! .
“— ) . /
S i
- . N,
L]
BALL - . . BROON
Carved B shape both hands ' S shape"hoth hands,  Mime holding
palms Facing,  Outline shape of. broom and sceeping.  Hads mugt ﬂun_ﬂ:
b1l ending with palms up.  Hands . . incunison, vithout touching. ¢ -
rst hegin and ond side . by gide”
teaching with no overlap or graspine
Cthmds must o trace a cirvcular path Crom
top to bottom and not merely flip over, !
) . ~ -~ .
TN ' S ,{,‘&)— s
, . . - N A
L ‘ D , . - . [/_ - - | : N
T ) S A
/. 4N . ' ‘
/ .‘AA N ANVERN : : (\‘// . .
P T “ Yo ; P : .
e \ b) K 3 ] . i ! .
| (o . ; ’ \
1 \ \

\ ~/ r C A . : . “.
i . Dt ‘n lr\ l?u L ’ N ’ i \ \

RHVY

CRULEA _ v
e b bdine camera in Tront ot taee and
clickin: shiatter, ilands arc Tl withiin
7.5 vl the face, no ficther apart than

Al
Open UL patmoap, tips oot deld _
1 bt el tips doun, over Tobt palm
then Tift ap spreddine fingers. o Richi

Lo . - . . v . . .
and hepinag in claw chape or with thumb face width with only inde Tineors and

tonehing fingertips (but nots palm), o thuahs cstendeds Fither index finpger may
. i e liel oshatrer, ( 7 S
i ) 122 ) . ., '
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. N .
Al
' [
- - ' ’ <
‘ .
o
)
. .
i
- -
- T - \'
i ] .
(FANTh ‘ CRACTER S _ ]
SR - ) : i . I ) . T . -
Placs richt indesx Tinger within 2.5 ¢cm ool Fap with (‘l‘i-h‘f" side (finpers) Hr end
Coipht side of mouth (not oun. cheek or near (thuwbh) ot iyt A at least half-way
o) and twist. devin avor (From,wrist to clbov).,
! -
S .
/
-
: P d
! "\| N
. !
A .
RERNED l}‘,) ‘
i g 5o \
- ‘ ‘ ‘.
i - , f / p
/ / / , { T~ . )
. i - " -
. ! i !
I ~
M /
. N
TTOVER HAT M )
Thomb and index Tinger mnss, tourh other, S whape Telt hand,  Strikine motion
fineers are at least hent.: Touch Lips to ictwith ide (Finpers) of r#{l‘!L N,
richt side of nose {(not cheek) or opper not Fittle finger end of hand,  Hiands
Fip near nogtril thien move 1o fhe tefd o not tonch,
« hd ’ . . ‘ ’
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4 P o N
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MARSIMALLOW i ] MOUSE N S
¢ shape left hand palm and tips right. Ripght index Pinger initially in voriical
Letft finpgers must be-hent and thumb position. Rotation is at wrist ..-sn]'-\ w.ilh
rotated to he in the samé. planc as minimal arm motion. Finger does nn’L Louch.
index finger. Little [inger dNown. nose, v
Riyht hand in same configuration ro- = ; § -
tated 90° (fingers up angd thumb down). : ! i
Right fingertips must be placed within
left - C 1 right thumb must touch at . »
lTeast one othcr‘[’i,ns_;er when right hand
cloge! '

B T Ry o

PEACGUT ‘ -t
Flace thumb of right A above (not touching)
chin and move away, pivoling at c¢lbow.

(NI

Right dndes finpger and Choamh w1, o
apound Toefe fourth Tinger. nth, gy U ht
. . Cinvers mav e opon oy '

.

vlasead . TR T
molion mst Lo demonst rat ed.
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SINEILASSES -

N . . ’ =
Circle eves with index fingers and thumbs

. - a '
SCTSSORS ) :
shape ripght hand, paPm in, tips lefc. ‘
ey R o 1 v - 1 e 3 e -
ven and close finpers like scissors blades, These fingers are bent | hoL}
4 S crs are bent and tooch the (ace
' . .-n“unml llAn' cves.  Othor fingers are closce
-’ - ‘ ‘/
) . ]
~
B M !
.‘ © v
. . . . he'd
‘ 5..
- g N
¢ 3
// *
. ‘}\
A
\ )\ !
V \v’/ \"

/
4 N
TN
banda, palmd deemy,
Riph!

Ho<haiye hoth
[RAR KR

Wb rvieht U oover left.
finpers must make at least
complete back and forth motion

(Lips Lo hase Lo Lips or basd

PP HOME, ‘
» Y oshape ripht Land . Thomb muast be

peinted at or tonehing car and Tittle

finyer must tourhing

(not

pointed at o

nose ).
to Lips to bhase),
1

b
cheok or

!
-

moat h
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. Appiggix/%-i | '
t Pilot study 4
The purposes of this study wére to test thé
-p;actica;ity-of the p50posed methodology - and to gain'a
preliminagy view of the effects of the indepéndent
vafiable manipulations. Previous studies have'not
adequatély'describedj@ﬂ% sign training procedures or

training stimuli so it was necessary to determine whether

the,p osed techniques and materiais'douldhbe used ‘in an
iné%fudggbnal setting. Thé rationale for the selection
of the pérticular independéqt variables was drawn from
relevant research literatdr;. However, these variables
have géneréliy not been-studied empiriqally'or have been

»

investig?ted only in isolation S0 questions about thei\

, ! : '
relative importance and combined impact on manual sign

1earning'héve not 'been addressed.
Method 0

subjects

"~ “ The participants in this study were four clients at
the McGraw Activity Center of the Tuscaloosa Association
for Retarded Citizens in Tuscaloosa, Alabama; The mean
CA was 33, ranging from 20 to 44. The mean IQ as
assessed by the Arthur Adaptation of the Leitér

Internationa Performance Scale was 38, ranging’from 31 to

126
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{24. Each student was Pretesteg on'vocnl/motoric
imltation; familarity yiep the training objects,hand
knowledge of manuajl signq;

Materials
. - = . - -

The training signs, training objecte, and video
€quipment usedq were identica to‘tnose describeq in the

Proposal.

A1l testing'and training was conducted ip g quiet = .

arrangement of training materials, videotape €quipment,
and student-experimenter Seating. wag as breviously
describeq in the broposal. ’ Training Was conductegq 30 min

ber day; 5 days per week.

Pretesting

knowledge O0f. object names. Fpor motor imitation,«the
'instructions Were unchangeq but the 10 movementsg were:
clap hands, touch nose; touch eari touch mouth, raige -
hands over head,-touch heaqg, oross arms, make fists, fold
hands;'and touch :(hump to fingers.

' For testing the students' receptive knowledge of
objeot names, no model of the desiredvtouching“response

was brovided. 1p addition; three distractor items were




\;\ L | '-') ) ( E \ ‘;‘
-z [ o “ . ) . 1] .
’ - Table 4
- - Pilot Subject Charactistics
Growp .. oA
) '// ' Sign_plus Speech
/ - -
Cd 44
W 33
Sign
LW ( 20
_TH 34

133
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31

33
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were used for the other'Lhree Studentd, If g4 student
maderan e€rror, +the dist}éctor items were removed angd the

student practicegq touching the correect dtem tnree times
% :

with the bbject Femoved ang replaced between'each

aitehpt. ;Tnen the distractors Were replaced and tpe
student again practicédythe-gn}rect responséﬂ If another
nistake occu?ed befére the studen% made three sucqeséive
correct selections,.the Qistractois weré removed and the
process begln againp with only the target item- in view.
Einaliy, éach missed iten’was probed‘two more timeg in
tne tesping list, once after seven intervening items and

a8gain after fjve additiona] items.

Sign Training T
——=_ __dlning ,
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who met the combined criteri: of high receptive Tl

2 . . L
e .- . . - -

-~commuriication skills and'low expressive abilities,

Further, all studenfs learned at least some of the 16

signs (mead §'9.75, range 5 - 15) to the'criterioh.Of 10
| successive correct, unpr;mpted formafibns within a .
: reééogable'perlod of time (max1mum of 16 sessions), even
with. 11m1ted correctlve practice follow1ng errors.

hellablllty ' - : . . ' \\\_/ <* o
. 4 ’ L.

, Reliability measures were taken to determine the

consistency of the experimenter in following the -
prescribed training procedures and the accuraCy of his, )

scdring of the students' responses. A rater- viewed

l

v1deotages of 14, tralnlng sess1ons, four for each. of two !

students and three for the other *two students. All sign

tyﬁes-were sampled. - : b,

L

Training procedure. Oﬁkeach trial, adherence to the '

A

training procedure was scored at seven points. The items-

were: (a) making eye contact, (b) placing the object on

\

the table between the experimenter and the student, (c) .
labeling “the obJect :;prOprlately (1.e., named in the
ign plus speech condltlon,:qot named‘in‘the siggionly
c ﬁaition) (d) providing a model if needed, (é)

fo lowing the correct promptlng sequence when the otudent

madi no response, (f) termlnatlng errors and providing a

physlcal prompt and (g) vocally re1nforc1ng the student

on each trial. Reilablllty was calcu]ated by subtractlng

3 ; - . -
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Qﬁga ~ -the number of‘experlmenter errors from the total number
o * -4 3 L
1‘!.3’/".‘
#“ . of observations 1nd d1v1d1ng bv the ,otal number,of
R L P

. - obdertationg. U51np this formu]q, theureliability'ﬁor

adherence to the tra1nlﬁ% procedures was .97.

ptudent responses. The rater also noted on each

;;'f ' 1tr1al qhethg@ the student correctly formed the manual

. sign belng tra1ned° Thesé&ratlngs were compared w1th

- .

"V'ratlnys made by ‘the experlmenter at the t1me of tra1n1ng

Rellzgllaty was calculated by subtractlng the number of

D ¥ e

e d1sagreements between rater and experlmenter from the
- 27 totél number of observatlons and dividing by the tota}"‘>
umber of observations. The reliability computed in ‘this

qashlon for scorlng student performance mas .98.

Acqulaltlon Data

bue to the limited sample size, the manual sign

acquisition data were not'analysed statistically.
- iknsteadﬁkeach main effect and one—way 1nteract10n is
resented graphlcally (Flgures 3 - 6) In general the

ﬁﬁﬁ' ) .%wapnq of the main effects across tr1als blocks (Figure

3) 1nd1cate that the sign characterlstlcs selected may

tria].block; more iconic'signn woere ucquircd tnan
,abetract siéns (Figure 3b). «'Difference-between touch
slgns and nontouch signs were also found for each tr1al
"block. Acroso blocks, learning of touch signs was .
conéistently superior to that of_nontouch signs (Figure

[

“ .'ja.: L o - 1:36.

,influemce the rate and extent of sign'learning. For each

‘o
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_ (3 T, .- - :pr«.
e _%c). Only tor traJnlng techn;que was there no 1nd1cat1on
S v o R Tt g \- "’.' A . * ~ - . L .
V()CD;L‘pHLthKCLEYQ(EL'(lN(‘ Lo {3FOLIP (Fl{,“l(} Qal). : L Y

v ot

'fS.The thrce Lnte1act1ons, pres ented in Pigures 4

4 5

.thrbugh 6 are also otfered as tentat1ve f1nd1ngs ' They
rﬂlQﬂP'ﬂ} that rnxnual, Plgnl 1c;p1',1tlor1 17. 1nL]110ncrwl by {t_)‘ p
{ comblnat{on of tra1n1ng techn1que and-sign dimensions. .
VVlnstruction withas%gns onhly led to greater acqu1s1t1;n.of

'S

. . ) . .
touch signs sth'm d1d 1n“tructJon w1th signs pluﬁjvpecch .
HoWever; 1nstr t1on w1th s1gns plus speech resulted in T

yv' a,\"’ i
- Jgreater acquis t1on of nontouch S1gns than d1d

1nstruct1on W1th s1gns alone (F1gure-4). ,Tra1n1ng Withn

s1gns-alone also_led to greatér acquisitionuof iconic

‘_slgns than did tra1n1ng w1th s1gns plus speech Trainlng

Y

W1th s1gns plus speech led to greater acqu1s1t1on of

abstractms1gns than did tra1h1n6 w1th slgns alone (F1guré
~5). h1nally, 1con1c and abstract touch signs wWere, both
- ) ,acqulred about equally but iconia nontouoh s1gns were Co fui'
v acqu;red better than abstract nontouch s1gns»¥'

[ 4
_«Ké a meqns of part1ally substant1at1ng the general

val1d1ty of these 1nteract1ons, data from the 1nd1v1dual
Quw.students are’ presented. For the_group by ‘touch

interactioh (Figure 4), three‘of thc‘four-stddents hudu

'data 1somorph1c w1th the 1nteract1on . The same was true

'for the group by - 1con1c1ty 1nteract1on (F1gure 5) ' The

11con1c1ty by touch 1nteract1on was Qupported by five of ’

e1ght Measures (F1gure 6) S .it 3"?f~ v
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Again, it is reCOgnized that there-is in ufflc1ent

‘
.

'poWor'Lo, upponL oonventlonal nLatlstlcal analyses of the~

o

group data presented here and fhat al] flnd1ngn remain

3

tentatlve.' Nevertheless, the fundamental purpose of the

[4

pilots estlblr,hln the practioal feaslblllty ofxthe

1neruot10nal methodology, has been demonstrated and the

l

> ~

- findings of conslstent group separatlons apparent even

with the limited sample slze,,suggest that. the proposed

» . . . v
study, may yield fruitful results.
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6. Mean percent corrdct formation of touch

Q i
lzl{J!:iﬁdiuidual stud#es receivine trainir with giong nlus <veech,
ﬂ . .

1

and dontouch signs ageording o their level »f
} v

' iconicity (a) overall, {b) by individual students receiving training with signs enly; and (c) by

e 0 1



