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' TWency-eight retarded children on oOne unit ‘of h center forfthe develop-
‘ _ mentallydlsnbledwere taught a nonvocal symbol gystem based on that developed
-~ ., ' by Premack. ;.Children were moderdtely to- profoundly retardad and varied in : _
(] " speech level from totally nonverbal. to sopéiwho had simple‘ language skills. - S e
e "The symbolsystem used a behaviorgl appreach involving plastic shapes te = 4 ., ;
- represent .words of varying degrees of. abstractnesp A prior .pilot study i
(n = 8) had shbwn.that retarded subjeqts could learn such a nonvocal system. . ’
The present study showed that this 1ajger group could also learn; although = - -
- ; rate of 1earning was\considérably slower, and amount learned was lgwer, when
® . subjects' mental ages were.at 2 years or below. Twentyfive slow-learnerg with
: . such low mental-ages learned an average of 10 words over a 6 month- training
_period. Of this group 13 also learned ome- and two-word sentences, involving * .
verbs. Three’ fast legrners, with mean mental ages of about 6 yéars, learned
. significantly more wong;(X = 50), and also combined thése words jinto sentences .
- up to nine words long. :
@ : ’ | '
- e * Matched control g‘rﬁps of 13 subﬁcts gach oh the same and different units,
« ‘ werg given equal time, one-to-one interaction, and the opportunity to manipulate _ '
B T andlogouq materialn'1Netther eong;ofxpnr training -groups- showed diffgrences. ... . . . ‘...
o ! . pre- ‘and- pdst-training o IQ, nof vbcalization.' However attention span
increased. significantly for the traihing group and decreased’significantly _
® "for.the gontrods. It was con¥luded that,. although there were wide individual )
S differenceq in 1earning rate and afiount, a nonvocal ‘symbol dystem ‘can be help~ °
ful to permlt.at least minimal communication where no other mode exists and no !
.other approaches have been feasible. , , LA )
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It is universally accepted that 1anguage communication EB a prime ,
requirement for megningful human interaction.- Mildly to, profoundly retarded .
children often lack amy significant language skills; creatlng frustration for o
the retarded as well as ﬁpr those with whom they interact. -

Without the ability to express consent, dissent, needs, emotions, and
ideas, individual autonomy is arrested, and emotional frustration results. .

. Children ‘who do not communicate aré diagnosed and treated differently than

those who do- (Baltaxe and Sidmons,~1975), 1f a child communicates, he ‘18 more

" lileely “to be treated as- capaljle of compr@hending, and,is provided with greater
stimulation and met with more normal exXpectations. "Because the consequences.,fw
of- language deficits are critical to a child's healthy social, emotional, and-

intellegtual "development,’ the need to debelop alternativé’anﬂ language stimulation
,systems is clear.’ Lo b

. ' ‘ .
. . .
,

_Emphasis in' most'remédial“programs has naturally been on developing oral
communication skills, and such programs have had varying degrees.of success.
(Berry &‘quenson, 1956; Bricker & Bricker, 1970, Donovan, 1957; Johnson, 1950;
Johnson, Brown, Curtis, Edney & Keaster, 1967; Mysack, 1966, Richardson, 1967;
Stevens & Heber; 1965; Schiefelbusch, 1967.) Where speech development is not

. - feagible, ot Ras begp,unsucgessful,,nonvogdl langpgge trq}qipg 1s the goal.

Language treatment programs tend to be shaped by the presenting disability
of the ﬁhild , Sign language is taught to; the hearing impaired and'has been
effective in providing an alternative communication® system’ to this population:
¢Bellugi, 1972; Vernon -.and Koh, 1970).  However, young children with develop-

‘mental delaysjoften do- not have the fine motor coordination required for signing.
Signing also requires that short-term memory be well developed since each sign:
does not stay in view for more than a few 'seconds. Thus it would have limited
benefit for, retarded children who are known -to have greater difficulties with

‘short term memory (Graham, IQQ?Z///\’\

ChiIdren with seve;e motor impairments resulting from brain daﬂﬁge or
cerebral .palsy have been offered communicatioq boards, specially equlipped-
typewriters, mechanical devices, and computerized ligh® equipment for alterna-
tive communication systems (Vanderheiden and Grilley, 1975). The majority of
these technlques are based on the use of the alphabet:and requiré that a person
be able ‘to- read. CommunicAtion systems with arrays of letters and words are
generally. designed for the individual who does not have use of the speech
thusculature, and i1l not be able to proddcé intelligible- .verbal speech. However
reffective use of the communication boards requires xeading and compre ension
abilities beyond the level of most retarded children. -

-~

~ a

Another nonvocal technique is the Bliss Symbol System (1973), which . . |

involves complex visual pictographs. However they require comprehension of
rolatively abstract and complex nmeaningg, whichr again makes such a system
beyond the. capacity of all but the highest functioning retqrded
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_ In a brief four—month pilot training program, Hodges & Deich (in press),
and Deich & Hodges (1975), successfully taught eight nonverbal retarded
children to communicate nofivocally with an artificia} language system
utilizing plastic symbols to represent words. This system wag developed
by Premack (1970 (a), (b), 1972] who successfully taught a chimpanzee, Sarah,
to communicate by means bf an artificial language system. ‘ .
In examining the function of language from the point of view of the.
proverbfal visitor from outer space, Premack ardalyzed language not into its.
grammatfcal components, but in the step-by-step procedure that would be .
requirgd to teach communication skills to a nonlinguistic organism. Premack
used flagtfc symbols to represent the units of language (words). For the .
cliimp, the effect of ,using the symbols was to eliminate the vocal demand and . .
"focus on,skills occurring in the animal's repertoire (visual discrimination :
and motor responses). The chimp was not required to create a response (word),
but could rather select (discriminate) a prepared response (symbol). For.
Sarah, language was then based on disqrimination, agsociation andymotor -
response. The impact of’Premack's functional analysis of language upon the
field of communication is-evident. Of equal importance for those dealing
with the nonverbal, severely/profoundly retarded population, is his success’
in breaking language away from its linguistic framework and analyzing it
-into separatg, discrete steps fully within the” low~functioning retardate's °
pattern of s ls (discrimination, associative learning, motor reSponses)

.,}“-- 7w 2 T Py Lo . ‘." ‘1':’,-.‘.‘."’:‘%
. < Glass an Ga?zaniga (1973) ‘successfully used the Premack system with . -

’ preyiousl rbal adult aphasic patients and’ Carrier [1974 (a), (b)3 1975).

L lied®tMfe systdm to mute retarded children. Biair and’ Baldwin (1975) utilized'

ur adaptation of the system for a group of autistic children and concluded
thAt the Premack svstem was no.-more effective than was a vocal training program.
M¢§nsch ‘and Reichert (1976) used our adaptation to teach four nonverbal autistic
ildren, fand fo¥nd that within a five~month training period three of the
four lear d somg words, with varying degrees of abstractness. ®
These \tudfes differ in the populations used: Glass and Gazzaniga
dealt with p iously verbal subjects who had lost speech functions, while
Blair and Baldwin ¢dealt wigh autistic children who had some speech. Carrier
has been working with retarded children, but. either he, nor, D&T¢h & Hodges
(1975), used adequate comparison groups to unt fer the efféct of increased
-individual atfention, as against training ne e. The predent project used
comparison groups who received equal amounts lof individual attention, thus
permitting evaluating the efficacy of using a nonvocal symbol system to
+establish. communication among previous non—communicators. .

Since communication is crucial to meaningful human interactions, a system
which develops communication skills has practical ingrt and fulfills a real
. need. Where vocal communication skills are- not present, 1t is neceSsary to o
- find a technique to rettify this lack. In our prior!study noted ‘above, ~the
», Premack langudge | ‘system was used successfully to teach nonverbal retarded
children to communicate. ' ‘ o * ,
. , . S . : v ;
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The problem with the Deich & Hodges pilbﬁ project was that the use of

- the symbol system was restricted to teacher-child traiping sessions and

neither symbols nor trained persons were available outside of the training
time. The aim of the present study was to make symbolg available for all
on the unit, and to train all children and staff. The aim was to teach
them a basic vocabulary of about 100 words which would help them express

needs and desires., -As will be discussed later the outcome of training was

lower than the initial goal because drastic population changes radically
lowered the mental ages of-children who were trained in the system.

!
-

?  An interesting side effect noted in the authors' pilot project was
that several of the children attempted to 'vocalize after training.
aim of thé present study was to see whether training in a nonvocal symbol
system would stimulate vocalizations in nonverbal children.
claimed by some teachers of the deaf that mute hearing children can be
stimulated to vocalize through the use of sign language.

no experimental evidence to su rt this assertion. Therefore, our study

also measured vocalizations and speech levels of all children pre- and post-

training. : .

)
- J
°
~

Another |

There is, however,

It has long been

e




L]

: PROCEDURE , . .
!.' ) Fifty three institutionalized retarded children from two. different units
.comprised the sample. Thirty' three children from unit A comprised the
training group who were taught the symbol system.. Ten matched.controls from
the same unit A and ten matched controls fram unit B were given an equal
amount of attention and comparable manip@lati{n of objects. The rationale
® , for using control groups from the same .and different units was to- permit .
comparison of Aame and different environments, as well as:to determine
whethér the control group on the trairing unit-might incidentally pick up
.some of the symbol system from their peers.
_ ©All children were pre- and post-tested on such variables” as mental age,
.', . ‘T.Q., speech and attention, knowledge of eoncepts, and negative and positive
behaviors. Other information available included medicationg, level of vision .
and hearing, and behavior problems (see CENSUS DATA beiow) In additionm,
subjects who were taught the symbol system were measured on amount and speed
of learning, as well as retention level. :
' _ Assignment to training and control group8 on Unit A was .random, except
o for six children who had previously -had sign language. These had . to be
evenly assigned to each group on the basis of MA afnd speech. Controls in
" Unit B-.were '‘matched on' MA and speech to subjects on Unit A, Results from the
g two control groups were later combined betause there were no differences in
" " characteristics and behaviors Tor the two BToUpS. :

o : . - .
' "In all, 4 control subjects (2 from each unit) and I0 training subjects

were dropped. The dropped sub jects included two who left the institution,
4 who were hospitalized for a lomg term, one who remained violent _despite
behavior modification, and the rest were totally unresponsive to the training

® " program. Five pew children entered the training group one to two months after
training had begun, and 2 new controls were added. Most ‘later analyses there-
fore concern the retained subjects, 28 trainihg, and 18 controls.

. SUBJECT CHARACTERISTICS: (See Table 1) . e

Originally all children from the two units were to have a minimal mental
¢ age of two years since previous research showed that a mental age of two years
n appeared to be a sufficient minimum for 1earning this honvocal language system _
o " (Deich and Hodges, 1975). However there was an unexpected and radical change
s in the populationm on the two units shortly before the training program began.
_ Consequently most of the children.functioned Below the mental age of two, with
A the lowest having a ‘mental age, of 11 months and the highest having a mental
o age of 7 years 6 months. The mean mental age of all subjects for the training,
group was 2.0, and the mean mental age for the controls was-2.7 years.
Difference betweén the two groups was not significant

Chronological age ranged frbﬁ 9 years to 17 years with means of 13.3 ﬁﬁf

“vf : t and 11.8 years, respectivély, for the training and control‘&rodps. Age ~ pf
T _ differonccs between the groups were not significant LA
A " ' - . .
. J:l\ . t ] . %
~ .
»




_ Speech level, as derived from our Speech and Attention test, was similar
® + for the training and control groups ‘with a mean of 2.5 each in- expressive
language. This level includes. the majority who were basically nonverbal
(grunts, noises, non-understandable sounds or some unclear words). The 0
others, 4 in the training and 5 in the cont¥ol groups, were able to communicate |
in simple words and sentences-ranging from unclear to relatively clear. :

’ ‘ R ' N - £l
o Receptive language was 2.4 per group. Only 5 subjects were unable to Y
' © follow any verbal commands. All ‘the rest were able to follow simple commands i§£—~-
such as "come here", -"sit d0wn", and "give me' the pencil’'. ’

. ) ( Speech Level was directly related to rated attentivenegs (on the Speec{o' ,
. ) and Attention Test). Thus, those with meaningful speech showed high levels \lef
) ' attention (85% of the time), those with some speech were attentive 677 of the -

time,” and the nonvocaf children were attentive about 557 of the time.

4
]

None of the children,were deaf or blind, but a few had same degree of |
N ) auditory or visual impairment,'and many had behavioral problems including

short attention span, little or no relation to others, and aggression,
® against self. o‘r others.

PRE- AND POST—TEST MEASURES WHICH WERE INDEPENDENT OF TRAINING:

@

’

~ . N « . .
= . . . ! oo - A : o A

A1l subjects Were given pre- and post—tests which in nearly all cases
were separated by six months of training or attention sessions. 1In some
y ! ~ ahll loser due to the changes in population which
‘ o ~ cases pre- a post- tests were. closer due to the changes population
A : occurred during tralning Five children came in 1 and 2 months after training
had begun. On the post-testing there were some who were not followed up
since they had left the program, and also a few who were not given post
testing, because they had had only a few seSsions of training. _
® ' Pre- and post-tests included tests of intelligence, speech and attention,
) ' concepts, béhavioral measures, and ratings of other variables such as hearing,
~vision, and so forth. Specifically they included the following
TFST& OF INTELLIGENCE: Originallv two tests were projected to bé:given /
to all subjects. They were the Peabody Picture: (ocabulary Test, PPVT, .and
@ ' the Leiter scale. Both of these tests are designed for use with non- verbal
- as well as verbal subjects..  The PPVT merely. requires that the subject point
to the appropriate picture out of four on display. Subject must point to the
- picture which shows the word for concrete .and abstract nouns,” action verbs - : A
and so on, such as table, qlimbing, or tlme. This test gives a good index '
. .+ of receptive language. * The Leiter testéfd somewhat differenc process, since
@ it is more a measure of conceptual ability ¢’ The subject selects and matches
without' having'to be able to speak“or heard .Both of 'these tests were found
useful in our pillot -project referred to above (Deich ‘and Hodges, 1975).
However because ﬁ ‘the change in population, with accompanying lower mentﬂl
ages, some of the gubjects gould respond neither to the PPVT nor to the Leiter.
ke _Both of these tests start at the 2-year level. All children‘were first given ’
@, . both of these.tests. Then these who were “unable to 7ttain even a' raw score ¢




§ : .
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on the PPVT, and/or could not pass the 2-year level on the Leiter, were

given the Kuhlmann-Binet. This test of intelligence, which goes from birth

to year two, 1s heavily slanted towards motor performance, and also gives

credit for verbalization. Consequently it is not as adequaEe 4 measure as

_the PPVT and Leiter. However, there is no better, properly validated, and
predictive,nonverbal test available: below the mental age of two.. A few

children. passed all items on the Kuhlmann-Binet and yet could/not'perform

on the Leiter. They were consequently given the Stanford-Binet test which .
also is heavily verbally loaded..

Intelligence quotients werqg thus derived from a number of source's: Leiter

Scale, Peabody Picture Vocabulary Test (PPVT),. Kuhlmann-Binet (K-B), & . .

Stanford-Binet (S-B). The-addition of K-~B and S-B was necessary because of

the low-mental ages. 1IQ"s are roughly compa?ﬁble*for these four tests on a

group basis. Range .of IQ was” from 6 to 57,wi { mean IQ's for the training :
« and control groups being 18 and 25, respectively. Specifically for training )/,r//

and control groups, the mean IQ's were as follows: Leiter Scale=43 & 41; "

PPVT = 34 & 23; K-B = 11 & 1l4; and S-B = 29 & 25. Differemces between groups

were not significant. '

o t{ff' ‘f m‘: N Lh"!' )
»~ji} TEST OF SPEECH AND ATTENTION: The test devised bifDeich & Hod"s for this
~ particular project with the aim of, measuring the variety of expressive and
receptive language abilities from primitive responses such as grunts, to

S , »Simple imitatijons,, to spontan@oys words and. sentences. Rating is according "4
 to lével and claritv of utterance. - Test includds measures of: spontaneous _
qpeech, staff ratings on speech level, guch as nonverbal, verbal but inappro- (4\;/)
+ cpriate, verbal ‘with meaningful “speech, etc.; and meadures of attention, .

.incIuding percent of time spent in "sitting at tabie", "looks at tester', g// .
ctc. (See Appendix A for sample, test)///Staff ratings agreed fairly consisgtently,
with;oor ratings on speech level. -, : L -

] VOCALIZATION TESTS: Children's vocaliéations were measured by videotape N

as a pretest. This involved attaching a microphone on a neckband in front of

the larnyx to pick up any sounds, or approximations of -sounds, the subject

. might make. Despite piloting, too many mechanical failures intervened.
'Consgﬁuently it was difficult to determine vocalization level, and neither

" videotape nor throat mike was used as a post -test vocalization measure. : : N

However, the same basic technique was used, onqprone month after beginning
of training, and then again after the end of training. Information obtajined.
was vecérded on/a cassette only and dispensed with both throat mike and video-
tape. Sincé tHe ‘technique remdined the same, pre- and post—training compar i'sons
were still possible. Additionally cemparisons were made between the two

».‘ v ie

tassette”’ record ngs of vocalization . . : -
Ve ‘ . S L
The basic te ique wags as follows: each child was asked to respond to
. "Do you'want a .candy (or M&M, etc.)?" Responses were recorgfd on a cassette,
\_%_ ané the leve): of response was rated’ according to type of redponse, from 'no

S vocalizationp; to grunts , to Vinapprapriate responge all the way-to = ¢ "
appropriate response Vocéleatiop were»rated by é&g-different jqﬂges, R
one who knew the child and one wh id ‘not. (For furthé% discussion ?qd details s
on vocalization see RESULTS, CIITS) . _ .
* Although these tests measure different abi]ities, they all do give an ’T ’ ’

estimate of MA and hence 1Q. _ , b
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The procedure involved using a "stooge" or model, who sat in a semicircle
. with 2, children, at a. time, 0 were being tested for VOcalization. The .
o . "stooge" was a verbal child on the unit. The rater first asked the ! . 'stooge":

"Johnny (or whatever) do you want -this M&M?" 1If the child(ren) preferred. A
~another reinforcer, such as cereal, the question was changed’ appropriately. S
The stooge Pnvariably said '"yes" to the question, and reached out his hand "
towand the proper reinforcement. The other two child¥en were then each asked
in turn if they would like a candy, They heard the question asked by the
o . " teacher, heard the stooge's "yes" and saw him reaching toward the candy.
Consequently they basically knew what was required, and would follow as best .
as they could, in ‘termg of reaching and vocalization, at whatever level they
were capable. - The stooge served as model for a whole series of childrén,
most of whom were interested, but only some of whom were ablé to vocalize. -
This ,test of vocalization was given one month 1nto the training program, and
® again at the end of the training program.

'
@ -

CONCEPTS TEST: This tést devised by Deich for ‘the previous pilot
projeci/~to determine which of a select group of concepts the subject-knew,

in terys of receptive language, i.e., which he understood, and which he was
aple to respond to correctly. The child had to point,to, or select from,
® ' differently colored diamonds, squares and triangles, those which were the
B 'same”, '"different", "smaller", "bigger", "all", and.so, forth. The aim of
- the test was “to provide comparative data on pre~ and- post—!est changes, if  °
any, of ability {o understand the names of concepts, even tho’ names per ¥se _
‘were not taught. .- An additional goal was to detenmine whether those subjects, Ty
, f who initially knew more concepts, 'were able_to 1earn the symbol system at a:

® _faster rate than those who knew wier concepts. A o _
. o BEHAVIORAL MEASURES TEST: ~ (See Appendix A.) Test devised by Deich . ~w\\
' " for this project to rate certain behaviors applicable to a lower functioning ¢
group. The measures include suth Iﬁtms as tact, independence, ’

. . cooperation, awareness of others onﬁgnrroundings, aggression, and self
® destruction. ‘

Those children who did not have eye contaet, or could not sit at a
table, were given a training procedure to develop these.behaviors. In
addition, for children who had behavtoral problems such g aggressive or self .
destructive behaviors, behavior modification programs were instituted to ".P , N
® ~ reduce such mecgative behaviors. ; : . y

END OF MONTH QUESTIONNAIRE: ?Appendig/h) At the end of each month each «
sprect was.evdluated omr a number of variables, such as "responsiveness", '
"attachment'", and "attention span. ‘In terms of d,;seful, measurable variable, .,
the latter was mosf: viable KN . Co . o

Wt

e

A - ' ’ . S
N . . . o .

. . . . ;v\
. o

4



— . P ‘.‘ S - . \ ', N , “- ) ] - ..'l e * ‘ . ¥

T, ke et ’bENSUS’ IZATA. In saddit’ion to- these tbsté furt:her datg vas cuﬁed'

). - from ‘anaual censug’ data available ‘on sich variables : hearing; vision; .

.. oy 3mbulation, race;. sex; thonplogical age,Gmedicgtionzgcurrently in usej. .

e .ﬁéﬂkg_ . type "of. handicap, spééch Yovels; sglf-help skills; and positive and negative

R adaptive behaviors: - 'Negatjive adaptive behaviors include items, such as violence

'.. }'” rewards self or others, s f-abuse, and debtruction of property. 0
‘ . TEACNERS FOR ALL SUBJECTS: - , |
I S EREEaaa. s A .
¢ » . - N ¥ . 1
N .. Teachers consisted of paid research assistants, together with volunteers

. .who.wete culled from both undergraduate and graduate behavioral selence depart-
. ments. Paid teachers would consistently work‘with the same ‘children for all,
' _° or nearly all, of the m0nths of trainimg, while the volunteers would change
every four tp gix weeks depending on the time scheduling of -the particular
» A -collegps fr%g which the volunteers were recruited. :
TS
PROCEDURF FOR CONTROLS o

. Control groups on units-A and B began with che saffe number of sessions °
and lepgth of time per: sessign 4s was given the training group. Controls were °
°given a chance' to do similar manipulation of objects as the training group.
-All were exposed fo the same kind of one-to-one interaction and to the same
kind of vocalizations This was to permit comp;risons of any post- training
‘ ..~ differences in von&liiation between training and control groups. However,
v in the last months, of the project, hepatitis quarantined unit B .and,for a-
e shorter -period of time ,isolated unit A. Thus Control group B ended up with
. fewer sessions~and 1ess time. (98e RESULTS secLion for further details.)

* - Teachers rated tonfrol subjects after each session on the basis of' .
* atrention span. This involved rating such behaviors as '"keeps body quiet
o *'sits,at table", and "responds to social reinforcement". Overall attention .

was rated in terms of the 1ength of time the child voluntarily stayed in the
session. This rating was in addition to the End of-M% Eg Questionnaire ‘which
also rated attention. -

' PROCEDURE T:‘OR TRAINING GROUP, i.e., EXPERIMENTALS:

Loe .

- o
I’

This group was taught the symbol system of plastic shapes where each

™~ shape represents a word. The aim was to teach the child to associatd] Ky -shape
" with a word and to learn to write strings of words comptising sentences.
d ' Symbols were placed on a board'qﬁ }eft to right ofds;e following English ~--
' language usage. In effect, symbol placement in this scheme constituted ’
"writing'. - ¢ @%w‘ '

4

. . o . "\\\ l&“.“
_ §§hEDﬁLING: With the exception of holidays and illneéi , ,
. (training and control groups) were seen every day for 35 miggilis €ach through-
out the course of the training project. For smost children ¢fils '
6 months of training. For some, because of illness or later transfer into
the program, it -may have®been as-little as 4 months, :

' . : . .
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' MATERIALS: Matetials c0nsiated of magnetized plastic symbol\shapes,
meghatized Doards, pidstic objects repreaenting real foodd, other real objects
such as clothes; toy cars, dishes, and “balls, as well as food reinforcers of

various sorts, such as M&M 8, and cereals.
. : P Nt
~ ‘

Board and shapes were magnetized‘ following our previ0us pilot study and

.

'Premack's work with Sarah. HoweVer, it was dis wvered that horizontal place-

ment of the board in most cases eliminate& glid ng of shapee, and therefore
eliminated the need for magnetic strips.:

°"

These forms are the symbols the language where, as .note

ove, each symbol -

THE SYMBOLS: There wefe 5 setslof 100 differeptly ahaped plastic formv’ ‘

represents not letters, but complete words, and each symbol .the equivalent
of a single word or concept. The synbols are color voddd according to parts

of speech so that red stands for nouns;,blue for verbs; green for adjectives;
yellow for other, parts of speech incluging pronouns, prepositions, abverbs

.and conjunctiong; and gray for coMr names. The achromatic, neutral .gray was

deliberately chosen so as not to confuse the learning of different color

names like red, ‘yedlow and blue. The aim here was to facilitate learning, if
possible, -by adding an initial cue -- coler -- to the learning process, and
leaving it out, in effect, by using gray,where it might be considered a source

of interference . _‘ ,

ES . .
v - e —_—— . . _ = e g e —

Symbol sizes vary from 1 inch square to 1 X 1/2 inches, to 1 x 2 inchos.
Width is’%onsistently 1/4 inch. Words were derived from several gources which
included: words prev{ously used in the pilot study which were successful
at the time, words the staff felt would be helpful for the children; and words
which were culled from the dictionary for sign 1anguageafor the deaf
(Bornstein, et al, 1975). ~ ¢ .

Symbols in the pilot study were nonrepresentational (with two exceptibns,
the symbols for boy and girl) to avoid confounding the effects of teaching
with recognition of previously known objects. Th the present training
project the aim was to facilitate any potential learning and therefore,
wherever possible, symbpls for concrete nouns (such as banana, apple, cup)
were shaped like the actual object. However, the color of the object would
not necessarily be accurate. -For example, banana (a noun), was colored red,
as were cracker and box (see Appendix D for Symbol Dictionary) All nouns
were red, yet red banana, cracker, and chip are clearly not red in real life.

.

THE ,O0BJECTS :4 Objects representing foods" were good pfastic facsimiles

‘such as bananas, oranges, and apples. In addition a cracker was embedded in

clear resin so that it would clearly look like a cracker, but at the same
time be¢ inedible. These plastic substitutes were mwecessary because these

children, "'who were mostly at an infantile level of development, usually started-

to®chew on the foods that were to be.used as teaching devices. The plastic
substitutes were therefore inexpensive and necessary, since they lasted
throughout the course of training.

!
14

THE BOARD: Symbols were placed en a 12 x 16" framed board. Halfway
thpough trqining a smaller 6" x 10! bpard was substituted for the slower
le¥rners because it was consider&ﬂ 1395 distracting The background color was

neutral brown (large board) or gyay Gq i -board). In-a few cases where gray
seemed to make it difficult to sgbnratdQSymbol from board, a white sheet of
paper was used As the background. WNWV N

-
- \ .
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THE TEACHING PROCEDURE: The chilq/qpt at a table facing the board whose
~wide end was parallel to the child. ‘Directly past the board were two or three
real objects (like the plastic substitutes for the real foods: - apples,
® .. : bananas, or crackers), and food rewards (such as M&M's, cereals,. or whatever
- . else was found reinforcing to a particular child). The gymbols to be learned,
plus the one which remained unfamiliar, were placed to the left or the right
of the board, on the child's preferred and dominant side. The teacher started
" by tapping the appropriate symbol on the object (for-example, apple-symbol
on real apple) and then placed the symbol on the bpard ectly in front of .
® . the object. Teacher then placed the symbol in- the stuydeMl!s hand and movgd the
thild's hand to make the same series of movements. The child, with teacher's
,guidance, tapped the object, and placed, the symbol ori.the board in front of" —
the object. -Since this was a correct move, he/she! gmw‘ﬁiven a reward. Initially k
"Sthis was always a food, in additiom to verbal reinforceWént. Towards the end

, Of training some of the children were happy to accept verbal or other socLal v
® . reinforcement. }

<
»

'Tapping the object was-considered an important initial step in order to
cue the child to start making the connectiow between symbol and object. Once
the child made this initial ‘connection and learned to know 'what goes with
what') he had learned the basic rules of. the game. At that point tapping was

o no longer necessary and then was phes‘d out. ¢
T - Although tapping was phased out, guided trials remained the source of.
. information for the child when.a new word was introduced or when a child had'.

to be refamiliarized with a previously learned ‘(and forgotten) symbol.

® Correct responses were always rewarded as soon as the child made a response,
so that he could associate the reward‘with the desired response rather than -
, with an irrelevant gnd/or incorrect one. No rewards were given for incorrect
responses.

* Although neither expressive nor rqpeptive 1anguage was necesgsary to learn
[ ) the symbol systéem, the teacher always talked to the child, naming symbols and
v ~sentences, except during the retention tests and where étherwise not allowed,
é%, in those cases where one wanted }o test learning level without offering
he child any cues. besides thase he, himself, was_able to supply. -Speaking
to the child put the teaching procesd jin.a natural everyday context. Te. avoid
giving cues when they were not allowed, as: in the retention test, the teacher
o gave directions in general terms such as "dagwhat it says- here", . '"show me
- how this g08801 or made appropriate gestures.

! The course of training was based on'variations of this technique. The
First lesson began by introducing some specific basie nouns and verbs.
Subsequent lessons were changed to some extent to fit the needs and-the response
@ level of the f;;\sttr learners who had moved on to the more advanced sessions.

The program's first five learning sets ihgluded successively the symbols
for: foods (apple, banana, cracker); names (child and teacher); foods
(candy, chip, cereal); objects (bowl, box, cup); and action verbs (give and
clean). The aim was to teach the child to produce simple sentences early in

® the learning process.

i,
<
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LEARNING CRIT ARIA The child had to &orrectly select each symbol on-his
own®and without ‘guidance, 8 out of 10 trials jn'succession before advancing to
a new, symbol. As soon as he met the criterion fqr learning one word or ome -

: , * lesson, he then went on the next word or lesson. Since the words in the #irst-
[ lesson were used in later lessens, the child was later able to get additiomnal
' practic&'with earlier words. Between lessons interim rgtention tests Were givan
« to make sure that he)had learned the lesson, and had remembered it as well

' . 9

If the child failed at some point in th agauence_of learning, o regentibn,’

previous steps were repeated until success_was achieved. There were times ghen

e - y the teacher had to improvise when a specific sequense did not seem to wpi with
a particular child. This is spelled out;in further detail below. ¢j -t

Y

The goal was to permit the thild to communicgte, and to do so spontaneously.
" Hence 1if he wished to make up his own-sentence, he was, allowed to do so. :
Furthermore,” there were certain sections thrQughout learning where such
e spontaneous sentence creation was deliberately encouraged. ‘§ee Appendix C.)_:

' PROBLEMS AND VARIATIONS DURING TRAINING: . v .
e < - s - .
The above outlines the general precedure, but variBtions had to be devised
for a variety of reasons: tke low functioning of the majority of the children;
o - the distinctly faster "learning rate of three of them; the very real behavior
S problems of some; and the lack of comprehension. and flexibility on the part
.of many of the retarded. Comsequently we had to change some techniquns for
specific children, and actually add other typea of aaseaaments ang- teaching
devices to spur the learning process. . .

® (1) For example, "some of the children were totally unresponsive, either’
by refusing to, manlpulate the symbols at all, or by hunting symbols and
objects at random, despite teacher's guides. These children were therefore
not considered ready for direct symbol training and,were placed instead in a,
, Pre-Symbol Training Program. The Pre-Symbol Training Program was tailored to
the dividual child's néeds, which included teaching grasping behaviors, eye
® ". conta®®, sitting still at a table, learning to imitate teacher's movements,
Co and, 1in general learning to pay sattention to the task at hand. Once the
child was able to follow placing behaviors, or was able to carry out other
simple tasks, he was then placed back in the regular symbol training program
or in the Match- to— ample program. (See Appendix B for Pre-Symbol Training
Form.) ‘ .

(2) Some of the chi]dren wefe unable to uhderetand'the deﬁands 6f the B

task imitially and yet’ did not need pre=symbol training, because they seemed
sufficiently attentive and motivated to warrant training directly-on the
symbol system. In those cases a Match to-Sample technique was devised. .The -
- aim here was to determine whether the child could actually discriminate the
e apple-symbol from the banana-symbol. 1In order.to test for, or to teach, this
‘ discrimipation, the three symbols for apple, banana, and cracker were placed
"at the.far end of the board. Another apple-symbol was then placed close to -
the subject who was asked, or guided, to plhce this second apple-symbol on top
. of the first apple-symbol. Order of gymbols was randomized and the child was -
’ given a number of trials. The ‘child mad to be able to‘place correctly, and
o without guidance, the second apple-symbol on the firet apple-symbol, to a N
'Y criterion of two out of three times. After success at this type of matching,
the duplicate apple-symbol was placedjat the far end of the board while the ' .°
*three symbols for apple, banana, and tracker were placed close' to the subject.
o Tn this case the subject had to choose the a _gple aymbol from among ghe 3 symbols
) and again place it on top of (or close to the other apple-symbol,1if there:

‘t . 7 was CJmotor problem) the othér apple-symhol. This was repeated for the e
» . ’ 1 6 ) ' + . . 4
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banana-symbol and then' for the, cracker-symbol.. sOnce ‘the subject was able to

- deglonstrate tQés facility in Matching-to-Sample, the direct teaching of the
. ) gymbol, system xould begin; i.e., learning to make the—connection between the : ’
. . symbol and bhe real object.- R ! . -t

S (3) Three children learned the. symbol syst%m much faster than the rest
of the group: 'Their ‘rate of acquisitiom and skill in using the system made - 1t -~
. necésdary ,to consider them ag.a special ‘group (henceforth reflerred #o as the -~
"' " " "fastg learners").', Due ‘to a'mi in symbol production some of the symbols
i chgduled for early lessons were.not .available at the time the fast learners ‘
o s were ready for them, and it was necessary to substitute later lesson symbols for . ‘ -
T ( these children. Therefore the order ofh{ymbol learning fox the first few - \
1

" lessons was not the same for the fast'cifldren as for~the'rsmaining 25 "slow - ¢
learners" . '

= , - L The fast children also preferJLd different kinds of reinforcements, although

® to some extert they still enjoyed food rewards. :Thus they preferred to work for f
a smaill candy bar given out at the end of a session rather than to work for
.continuous small food reinforcers on every correct trial; or they would work

for a series of stars drawn on a sheet of paper, which could ultimately be.
turned in for a small and cheap toy. ’ \

-«
-

® ) . SPECIFIC PROCEDURES: . .
. The detailed lessons below give'examples of the specific procedures that
N were followed to teach nouns and verbs.  The procedures look relatively
straightforward and weye followed in general. However there were *some changes e
between the beginning, ﬁuddle and end of training for the slower’ training .
® & group. In addition,the fast’ learners used a 'somewhat differept format,- Aptly

because, as noted above, not all symbols ‘were available at the beginning 3 ; s
training, partly because they were able to side-step some of the many sub—
’ . steps required for the slower group,-and .partly because they had no tr0ub1e v
) learning verbs. (The specific ‘order of learning may be seeq.in Appendix E.) . %
Retention tests were also different for fast and sloﬁ learners. _Q‘

" Shifts in procedures included the addition-of -teaching subjects to connect
mot only symbol to object, but also object to symbol. Thid step was inserted ‘
e when 1t was found that some of the slow” learnets could not make this shift v
| ' by themselves . . s - . ‘ | o
® . The initial plan was to begin to teagch the verbs give anmlean by the - * \ '
fourth lesson. This design meant that simple sehtences could be constructed
reldtively early The fast learners had no trouble with. this approach, but
. many of the.slow learners did.” Consequently lessovn 4 was used to teach these I
- slow learners one more set of nouns (ball, box and cup) to consolidate, and ’ -
. generalize, a variety of notins. 9Lesson 5 then becdme the verb lesson fot the
® slow .learners,. We started with the verbs clean and give, and used the Bame - .
- technique thht had been successfully‘used in the pilot study.  Thia involved
teachimg the verbs in the framework of a sentence with gubject, verb, and’
oBject. This worked well with the fast learners, but was top complex for the
slow ones. When the clean and giv e learning pnoblem originally became evident
. in tRese slow subjects, we thought Lt was the clean/g e pairing which created
® . the problem. Hence ye went on to the next lesson set which was insgert and eat
: Since this partiCUlnr pairing also created confusion, we then went Lack to the
give/clean  pair and decided to simplify the procedure considerably. Analysis
"o ofthe verb lesson suggested that ‘here the child was presented with.an' )
_,essentially new series of tasks presented simultaneously: (1) he had to learn {
verbs which were less concrete than the visible, touchable, real object,

r Q | \ ' : Ty . ‘ o
| | Iy :
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noung;—(2) he was suddenly faced with a sentence containing a string of words,

“ whereas before he had*mqrely torespond €6 ‘oiie” word. Consequently, the” teaching
procedure was greatly simplified, and the lesson was presented ‘in graduated
stages going from simple one-word verb presentations to combinations of two,
three, and four words In effect then, the details of lesson 5 presented below,

> apply to the slow'leatners, while the fast learners vere presented with the
b-word . Jsentence without. the requireﬁent of intervening one-, two- and three-
word teps . -
DETALLED PROCEDURES ON LESSON&! ~ . « - = -
n v : el A Y V '

LESSON 1: 1In the first lesson child learned ;three food names: apple, banana,
and cracker. As noted before, the “real" apple and hanana were good
«-plastic répresentations and the real cracker was embedded in clear reain,
so that they would not be eaten during the training sessions.
Theureal objects (banana, apple, and cracker) were placed behind the
" board in the left, middle, and right positions, respectively. :

were platyd to one gide of the board. As noted above, placedent was to the

\\ ' . -
F\qézsymbols ~-- apple, banana, cracker, and an unknown noun --- .
left 1f child was left- handed, and to the right if chlild was rightfhanded

- » . v Lo

g A+ Learning tog choose the symbols apple, banana, and cracker. Since
the learning criterion was 8 correct responses out of ten consecutive ,
trlais some- subjects became bored with so msny repetitions In o : .
. . that case the teacher repeated only part of the. trials on each symbol //’
. "%t ‘that time, and retugned to finish- that symbol later.
) b 1. Tedther-sclected the #pple-symbel from the fouy 'symbols next to
- -7 the board and tapped the.apple with the symbol.' The symbol was ™. _ *
A .~ _ then placed on the board directly in front of the real.apple. Thig
) L " represented the demonstration trial.

T - 2. A guided trial foellowed: the teacher then gave the child the

‘ apple-symbol; moved his hand to the apple, guided him to tap the .
apple three times, and then to place the symbol on the board in

~ , front of the real apple., Child wis then rewarded with a food
<reward. Note: All guided trials, because they were by«definition
coryect, were always rewarded.

N

3. Steps #1 and #2 were repeated for 10 trials. Wheneven the child
i made the-proper motions before .the 10 trials:were up, he was.

- allowed to do so.

. t

4, Teacher next put the apple- symbol back with the other three symbols

: by the side of the boafd. He pointed to the real apple-and to the
symbols. and prompted the child (by means of gestures and speech)
to place the correct pymbol in front of the applg Child was _,
rewarded if and only if 'he did this correctly During this step the
tapping of the symbol on the rea} object was graduallv faded out
and*was not used in pubsequent fessons., . s Do

5. Whenever child could not correctly select the pple—symbol and
correctly place it in front of the real apple, steps' 1 and #2
were repeated. - -




M .

§ .

6. Step #4 was repeated for a total of 10 trials and tHe child had

to carry out the task correctly on 8 or more of these trials to

meet the criterion of learning for apple. Here the teacher could

give no hints nor cues. Whenever child did not meet theﬁgtiterion

in the first 10 trialg, more trialstwere given ipfil criteriorr- ~ °

was met, i.e.; any 10" consecut Lve trials ‘which did not . contain

guide or domonstratlon trials. o .

X - . , PRI . T

7. Steps 1-6 were repeated, substituting the banana and the banana-
symbol for the-apple and the apple- symbol ) .

8. Steps 1-6 were rep ated, substituting the cracker and the cracker—
symbol for the app e and the a _pg_g-symbol

Lesson Retention Test.” 'Each stap of the Lesson Retention Test was
repcated only once, whether child was ‘correct or not. . Lessod #1 was
considered passed if four or more of the six test items were correct.
In that case he went on the next lesson. If however he was right for
less than four out .of six items,then he had to go through a Shift-
Learning Procedyre as in Lesseon #1, C, below.

1. \Teacher changed the objects'positions so that the apple was on
the Jeft, the cracker in the middle, and the banana on ‘the right.

2. eacher shook the 4 symbols in his/her hands and dropped them to
" the‘side of childs dominant hand. This randomly changed the
positions of the symbols, and prevented the child from responding
to position cues rather than to the” symbols themselves. . Symbols,
were always. randomized in this manner, whenever child was choosing
symbols - . .
3. Teacher pointed to the banand, and gestured child to find the
dnana«symbol and place it in front of. the banana. If child did
this correctly he was given a rewaqd Teacher then put the,Ksymbol
back with the other symbols. . ' . °

[ ! ! ' ‘

4, Same as step .3, but substituting cracker for banana. 'ﬁfl

5. Same as step 3. but substituting apple for.banana.

»

6. Teacher again chan"d food placement, with the cracker qn the left,.

- the banana in the middle, and the applé'on the’ right.

7. Teacher pointed to the cracker—symbol and<gestured child to put
© . it on the board in front of the real cracker. If child did this
correctly, he was rewarded.

~ . .

8. Somé'hs step 7, substituting apple for cracker.

9. Same as step 7,-substituting banana for cracker.

. o
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o "~ C. Shift learning: This was gi\'ré"’n to children who could not pdss the e

Lesson Retention Test., 1Itg purpose was to eliminate the tendency i N
to repeat tfg last Aorreqt response, which frequently ‘happened with
. ' many of the children. The solution was to give fewer consecut tve o
T, : _-trials of each type.. The order of the objects behind the board again
. “. @as apple, cracker, banana.

. - -
N L
, . - » . .o -

¢ ) . 1. Teacher pointed to banan Child had to choose, the banana-symbol. e
and place it on"the boa in front of the banana on at 1east tﬁo

out of three consecutive trials. -~ = S ' ) 7~

. . a Same as step 1, but crackﬁé‘ substituted for banana. . s

[

3. Same 7§ step 1,,b6? apple was substituted for banana. T

4. Stepq 1-3 were repeated using a criterion of one correct response

~

rhather than two out of three. e

1y

® D. Further Lesson Retenti—on Test- for Part €. Another retention test ‘was _ ‘
T then given after C above, in the same manner as part B. Iﬁ the child _
passed, i.e., four or more correct responses, he then graduated to T
the next lesson. If he did not pass, he was thén giVEn parts E & F S

.-
. k)

_ E. ;Loarning to cthoose objects.  Here child was taught to: choose the correct
' ) " object when given the symbol. The criterion ‘of "success was four-
correct responses out ‘of fdve trials. Since thé‘child chose among
different objects, the order of the objects-was always changed after -
each trial, in the same way as the positions of the symbols were '
o f .randomized when the child was choosing sprols.

’

e 1. Teachet placed the apple-symbol on the board and guided !h11d~ to

' " pick up the real apple and get it on the board next to the a EE e~
symbol.- Child was then<¢ewarded

. 2. Teacher again placed the a _pgle symbol on the board, and then
prompted child, with'words and gestures, to put ‘the apple on the
board next to it. Whenever ¢hild could not do this corregtly, step
1 ‘is repeatcd. ' ™ .

Step 2 wns'repeated for a total of 5 trials. Child had to carry
) out the task correctly on at least 4 of these trials and all
. - . correct responses were rewafded.

'Stons 1-3 vere repeated using the bgnana-symbol. .

" 5. Steps 1-3 were repeated using the cracker-symbol. é

F. Lesson Retention Test for Part E. In thi? retention test, child had to

® _ choose the symbol on the first three trials and the dbject on the last
LT ' threc trials. Fach step was repeated only once, regardless whether child
was correct or. not.  If child got four or more of thlie items correct, he *

then graduated to the next lesson. ~ 1f child got fewer than four items

correct, he then was given part G.

ﬁ

» Y . -

/.
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1. The order of the objects was, from left to right, apple, cracker,
banana,~ Teacher pointed to the banana, and ‘prompted child to choose .
a symbol and place it’on _the board. If child chose the banana-

symbol, child was rewarded .

. 2. Step 1 was tepeated but using the cracker-symbol. . .- o
. 3.-Step-l was repeated but usiqﬁ theignple-symbpl t , C
ﬁ.; Teache then changed the pnsitions of the ob1ed¢s, placed the cracker- o
'\ ‘symbol bn the board, and gestured to chjild to choose an object and
. place it on the board. -If child correctly chose the cracker he was
~ rewarded. T . ' U .
- . 5, Step A—W%a:repeated.but,using the aggle-symbol{
6. Step 4 was rgpeated but using the banana-symbol H. C &
<. 4G. Shlft Learning if failure in F:- Here child wvas given ﬁractice'both in
. choosing symbols and in choosing objects. The aim was to have child shift
among the symbols -and objects 1n order to eliminate or redbce the child's .
tendency to perseverate.
o ) .
1. Teacher placed the objects behind the tray in the order of: banana,
apple, cracker. Teacher then pointed.to the apple, and prompted child
to choose a symbol. This step was repeated until child gave a correct
response on at least two out of three consecutive trials (all correct
. responses were rewarded). .Again all symbol positions were thanged .
after each trial. . ‘ a ,
!
2. 'Step 1 was repeated but substitutingfthe banana-symbol . .
» . \, .
3. Step 1 was repeated but'substituting“the cracker4éymbol, .'\\\g
: . ) . . _ . -
4. Steps -1+3 were repeated using a criterion of success of one correct \ -
trial yather than 2 out of 3.
5. Teachdr tfen changed the positions of the objects behind the boardi\}
[ placed the apple-symbol on the.board, and !gestured to child to choose
an object. ' As usual, corre choices were rewarded. This step was
. ~ repeated until child achieved two correct responses out of three trials.

6. Step 5 was repéated substituting the hanana-symbol.
'7; "Step 5 was repeated substitu?lng the cracker—symbol:

‘8. Steps 5-8 were repeated using a. criterion of success of one correct
trial rather than 2 out of 3.

’




./

.The Tormat of this “l'esson was the same as that of Lesson 1. The symbols needed . A

for this lesson were teacher, child, ‘and one unfamiliar. noun. No,objects were
required nor uqed ) : : - ”

LES%OV 2: In"Leqson 2 the child learned the words for child and teacher. v )

A

(9]

Lesson Retention Yest for Part G: Part.F Retention Test was repeated
here. If child passed (4 or more correct), he graduated to the next
lesson. "If he.did not’'pass, part G was repeated. Parts G and F were

repeated here ‘until child passed this retention test ‘and.could then go on
to the next lesson. ’ \

N .

4

Learning to choose-the s;mbola child ‘and teacher. The criteri for 1earnin3

was again 8 out of 10 correct. Again where the child becamé bojed doing .
10 repetitions of one step the teacher would alternate betwéén the
symbols untdl’ the criterion for each symbol was met.

1. Teacher selected the teacher-symbol from the three aymbols next to
 the board and tapped. him/herself with the symbol Teacher then placed

the symbol on the board. R _ . } ‘ o .h~ . ‘,i :
2. Teacher gave child the teacher-symbol, and g fided child to tap the '
teachter and place the symbol on the board. @hild was then rewarded. e
. X o ‘
3. "Steps 1 and 2 were repeated for a total of 1Q trials, or until the .
¢hild began making the correct motions alone. .‘ _ T

ALY
4

4. The teacher-symbol was put back with- the‘%ther .two symbols on the side
of the board: Teacher pointed to self and), by gestures and speech, y
prompted child to’choosg the teacher-symbol and place it.on the board.

> Child wae_rewarded.if d only 1f child did this correctly.

Whenever, child could not select the teacher-symbol correctly and place
it on the- board eps 1 and 2, were repeated. Otherwise, step 4 was
" repeated until chfld made 8 correct responses odt of 10 trials, with
-~ no hints or cues from teacher. - .
6. Steps ]1-5 were repeated, substitut{ng the child-symbol for the
teacher-symbol. _ )
NOTE: Because it was 1nitially.successfol in the pilot project, the tech-
nique for 1e1rning teacher and chilfl symbol was originally to have these
symbols afound the neck of the appropriate person. However, we found
after some trials, that tapping the person was easier and made for a
faster "association between symbol and person.
Lesson Retention Test. Child had to respond only onceito5each test item.
1f child paqqed he graduated o next lesson. <Criterion for passing
retention was. 6 or more correct responseg out of 10 trials. If .child

failed to meet this criterion,  he then had® to go to part C, be10w, Shift
L. exsr11111g
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' 2.

" .

3.,

- . r <
. . Teacher randomized the position of the syﬁbols.‘ .

Teacher pointed to self and gestured to child to choose a aymbol
. Chg%d was rewarded if the chqice was correct.

Teacher pointed to child and gestured to child to choose a aymbol.

« If child was correct ‘was rewayded. _ .
4. Same as step 2 (teacher). ’
5. Ssame as step 2 (teacher%t‘ , _ ~ '\\
Leacner _ .

6. Same as step 3 (child). ' ' T
7~Same s step 3 ‘(child). . _' . )
| = B - . ’ |

8, Same as step 3 (child). . : ,

9. fSame as step 2 (tgacher). ' o

Shift Learning (given if failure on B abave). Here child had to choose
the correct symbol o, o S y
1. Teacher pointed to self ani;}ﬂild had\to choose ‘the teacher- symbol |
\ and place it on -the board. Child had to respond correctly for two
, out of three trials. . _ _ v “
2. Teacher pointed to child and child had to choose the child-symbol

and place it on the board.
criterion..

Again child had to meet the 2 out of 3

3. Stcps 1 and 2 were. repeated using a criterion of 1 correct rather

than 2 out of 3.

7

.

as in Part-B was
lesson, #3. If

Same te
I1f child passed, he graduated to the

D. Lesson Retention Test given after Part C:
given here.

o

o ' he did not, he then was given Part B.
E. ' Learning ‘to choose the correct person when given the symbol (given if
s failure on D, abbve). . L
1. Teacher placed teacher—symbol on board and then guiqed child b tap
°® ¢ * or point to Teacher. This. was® repeated until child began to make
the correct motions without teacher's guidance. s
- ' .. -
2. Teacher placed teacher-symbol on the board and prompted child to tap
or point to Teacher. If child did this correctly, he was rewarded.' .
If he failed, step /1 .was repeated. .
. s , 3. Step #2 was repeated until child nfet the criterion of fOuY correct

Tesponses out of five consecutive trials.
\
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4, Steps J-3 were repeated, substituting the child—symbol for the
teacher-symbol ; _ L

Lesson’ Retention Test;given after. Part’E: In this rbtention test child -

had to choose the’symbol on half 6f the trials amd choose the person

'corrcsponding to. the symbol ‘on the other half. As usual, each trial

was given only once, regardless of whether child was correct or not.

A passing score was 6 or more correct responges out of 10 trials. If

the child passed he went on’ Lo the next lessgn. If not he was given further

practice in Part G. : :

1. After ra omizing the positions of . the symbols, Teacher pointed to
self and gesturdd to child to choose a symbol.. If child: chose the
' teacher—symbol h& was reWarded .

#

2, Teacher pointed to child and gestured to child to choose a svmbol )
If child chose correctly he wds rewarded

* : . -\ '\ ,

3. Same'as step 2 (child). : _ A - Y “

4. Same as step 1 (tgacher).

A ' '
5.. Teéﬁher put child~symbol on board ‘and prompted child to tap or potnt
-« -to" someone. If child pointed to himself, 'hei~ls rewarded. _

6. Tedther put teécher-symbol on board and prompted child to tap or point
' to someone. Again if child pointed correctly, he was rewarded :

. L
7. Same as step 6 (££§£h2£)° -

8. Same as-step 5 (child).

- ~ 7
‘o

Shift learning (if failure in Part F). In this sectibn child was. given
practiceboth on choosing the symbol when told the person’ and in choosing-
the person when shown the symbol. Here child had o learn to shift between
. the different symbols. The eriterion of success was reduced first to two -
out -of three correct, and then to one correct '

3 ' . ¢

-

1. “Teacher pointed to self and prompted child to choose a symbol.
) (The positions of the synbols were randomly changed after each trial. )
This was repeated until chtld made two correct responses out of three *
trials, with no gutdance ‘from the teacher.

2. Teacher pointed to child Child had to select the child—symbol and .
place it on the board. This step was repeated to a criterion of two
out of three correct responses,

»

3. Stepq 1 and 2 wefe repeated to a criterion of 1 correct response,

to fhe correct person. This was. repea;ed until child made two correct
respongses out of three trials. ‘ .




" 5. Teacher put ghild-sjmbol on the board. Child had to point to» himiﬁ
herself, to a criterion of two owt of three correct responses. v

' - f

- 6. teps 4 and 5 were repeated using a criterion of 1 correct response
rather than 2 out of 3.0 o i’ e e
: » : ' : '
. . . .
H. Lesson Retention Test (given“after Part G). Retention test,outlined in-:
Part F was repeated. If child passed, he went on to next lesson. If he
did not pass he had to repeat Part G. '
N . » .
LESSON 3: The names for three foods, candy, chip, and cereal were taught
“in this lesson. The. procedures for teaching these words were identical to those
used in the first lesson except of course that tapping was no longer used

[P

. Thenreal-objects, plastic bags containing candy, potato chips and cereal,
were placed behind.the boatd. Four symbols were used the names for the | 4

PN

three foods, plus one unfamiliar noun. - : . - Lf-

. _ &
LESSON 4: The, words learned in this lesson were ball, box, and cup. The:
procedures were the same as those in lessons 1 and 3.

LESSON 5:* Here chzld bégan to learn the first verbs, give and clean, and-'ﬁ
began. to read and produce sentences. In theMirst section of tNe lesson the-
verbs wgre used as one-word commands, and child learned to respond with the
actions of giving or cleaning ‘an object. In the secdnd section two-word
sentences (werb plus object) were, used, and in the third section child -
learned to work with complete sentences, including subject and indirect object.

\ L3 R

The symbols needed “for this l&gson were: child, teacher, ball, box,
cup, clean,.give, and one-unfamiliar verB. The objects needed were® a ball,
‘a box, and a cup, plus a small cloth used for cleaning the objects.

A. Learning one-word tommands. The ogaects 832 the cloth were placed behind

the tray. The three objects were used at ndom in the sentences wherever

.~ the instructions called for "an object." Teacher nevér used a particular
verb-object pair in preference to any others (e.g., clean and cup) since
- this would have given child an extraneous clue about the torrect action

toaw follow.

1. Teacher placed the clean—symbol on the board with one of the objects .
to its right. Teacher then guided child through the motions of ° A
cleaning the object, and rewarded child for doing so. Teacher ton-
tinued to guide child through the c]eaning,fmtions until child began _
to do them on his/her own.

» .

Y

’

2. Teacher placed the' clean-symbol on’ the.board with one of the objects
~to its right, Child had to clean that obiect with the cloth in or r.
to get a reward. This was repeated until:child responded correctly "
on four out of five consecutive trials (with no hints from Teacher)

. ‘ .

o —_ - v

r

" This was the-revised version for the slow-learning group. Fast learners
succeedéd with the original version which had fewer substeps. (See .
Appendix C.) , : - . . i

e *
.

o |
<5 : ¢

oyl r
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o . Teacher pla,ced the giv e—symbol on the board with one of the objects
C : on its right, and guided child through the motions of giving that -
/ object to Teacher. <Child was guided for as many trials as necesgary .
for him to do. the motions alone.
- .'7 ; - A l( '
' 4. Teacher placed the giv e-symbol and an”object on the board Child
had to give that object’ to teacher on four trials out of five.
5. Same as step 2 (for a total of 8 out of 10 correct on the command
clean). : S
crean ;-
6. Same as' step 4 (for a total of 8 out of 10.correct on the_comnand‘
- give). ' . ' ' ’
- A.l o . . . . . Y . ( ) ¢
N +B. Lesson Retention Test. . The cloth was available to child throughout the.
d * test. Teacher always had to be aware not to give any hints to-child
’ either by speech or by gesture. Each test item was given oﬁly once
regardless of whether 'thild's response was cortrect or not. AT correct
_— - responses were rewarded. A passing scorewas six or more. correct responaes.
X “If child passed, he went on to Part L (Two-word sentences). Ifjchild did  _
not pass, he went von to Part C (ShiffLLearning in following written .V//'A"
comm%hds) _ . . - A
(~/ Y. Tea apermput the clean-symbol and an object on the board Child had - »

to clean the ob1ect

2. Same as step 1 (using a.different object). | Ll '

3. . Teachér placed the giv e—symbol and an object on the bOard + Child.
had to give the object to teacher. : — _ -

4. Same as step 1: (combined cleag-symbol with a different object on
thé board).“ .

v

}

5. Same.as step‘3} (g e-symbol and different object).

v

6. Same as step 3: (g -symbol and dikferent object) ' P
N 7. Same as step I: (clean svmbol and different oﬂgect)

8. Same'es step.3: (g e-symbol -and different object)

~ C. Shift,_Learning on, followi ng written commands (given if child failed j
‘ . - Part Ei '

X = - : o
‘ " 1. Teacher put clean-symbol and an object (ball box, or cup) on the

N

@’ . ;‘ board. Child had tQ clean the object. Teacher guided child whenever
. ' " necessary, bat the criterion (2 correc¢t trials out of threg) had to
be met with no intervening guided~trials.
- . . | X
. S , .
8 .
Ce - . 26 , v
L) ‘ .
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2. Teacher put theé give-symbol ang;gn object on the board. -Child had

to give the object tq teacher.” The criterion of success ‘again was'

+2 correct trials out of 3, _ |,

3. Same as step 1.

R ] .

4., Same as stepr.
5. Stepg 1-4 Were repeated but criterion was reduced to one correct
response. ' _ ‘ b . A

-
~

"o _
Lesson Retention Test fol]owinkﬁ?art C: LessdQ.Retentton Test from Part
B was repeated here. If child passed (6 or more correct) he went-on ta
two-word sentences (Part I). Ifachild did not pass, he had to go on to
Part E ‘(Learning to choose the symbol corresponding to an action). *

.Learning;to chooge the symbolngorrESpondingfto an action. Three symﬁols,
give, clean,‘and an unfamiliar, verb were availab*F for child to choose.

k. Teacher placed %n object on the board, and told or gestured to child
to clean the object” fter child has done so§~;éacher put the three
symbols next to- the board and asked child to chowse a symbol. If

. child chose the cleanisymbol he was rewarded. Sometimes it was "
necessary to -guide the child id’ choosing the symbol at first. The
criterion of success was fodr correct choices out of five trials (with
no hints ar guides by teacher). '

-~

2. Same as step 1, but substituting the give-symbol- . N.

>

. |
3. "Same as step 1.

4. ‘Same as step 1, again substituting the g ve-gymbol.
‘
_Leqqon Retention Test following,Part E: Lesson Recention Test from Part
- B was repeated here. If child passed he went on to the next lesson

If child failed, he wis—given_Shift Learning, Part G

Shift Learning (if fgﬁlure on Part FY: Choosing ‘the - symbol and’ follow€§& _.
written commands L

1. {Teacher placed an pbject (b box or ,cup) on the board and told or
prompted childsto clean it. 'Teacher then asked child to choose the
sembol corresponding to ‘that actign. The choices were clean, g;vg\ﬁ'
and one.unfamiliar verb. The criterion of success was two correct
responses out of three. . ’ -

2.. Sane as step 1, but substituting the give-symbol.

L 4 . L 3 ” - -

3. Same as step. 1. . ' -

- .

4, Same as .step 1, buf substifuting tﬁéogire—synbol. o

’( /f' de L e e . . o = .

o .' . » . Py
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5. Steps 1-4 were repeatéd-with a criterion of one correct'response;

6. iTeacher placed.the clean-Symbol‘and an object on the board. Child'"
had to clean the object dorrectly on two trials out of three. '

[}
' H

7. Same - as step 6, substftuting the give-symbol. - .

8.. Same as step 6. :

. a
9, . Samé'as~step 6, substituting the gi e- symbol ~

10. 9teps 6-9 were Tepeated with a criterion of one correct response.

Lesson Retention Test after Part G! sson Retention Test. from Part B

was repeated. If child passed (g0 re correet) he went on to Part I
If he did nét, he was given'Partg G H again.

board, along with a small cloth for cleaping the objects.

v

_Two-word sentences. The real ball, box, and cup were placed tiylndrthe

1l.” Teacher placed the symbols algan chﬁ on the board. Child had to -

choose the correct object (cup), and clean it. Teather guided child .

either manually or verbally, for a few trials, if this waggnecessary.
After child began to do the correct motions alone, this step was
repeated until chjld made two correct responses out of three trials.

2. Same’ as step 1,'sabstituting the symbols cledn ball for clean c pe

3. /gamé as step I, suBstituting the symbols give ball for clean cup.
S : " ) L%

PMA. Same a% step 1, subatituting the symbola gl ve cup for clqgg cup.

-
L4 ? ©

5. Same as step 1, substituting the symbols give box for clean cup.

*N,

g

6. Same as sfep 1,‘substituting the symbols clean box for clean cup.

7. Steps 1-6 were repeated to a criterion of one cotrrect rather than

two our of three. o ’
Lesson Retention Test. Each item was given only once. Teacher was not
allowed to label the symbols or. give any himts to child.’ Passing score
was four or more correct. ,If child passed, he could then go on to part K,
complete sentences. If he failed, he had to xepeat Part I.

1. Teacher placeJ the symbols give ball on the board. Child had to \
give the real ball to Teacha;. C8 '

-

2, Same asg, step 1, substituting ' clean box for give ball, -

3. Same as step 1, substituting clean ball for give ball.
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4. Sahme as step 1, substitdting give, cup for give ball,
. e . |
5. Same as, step T, substit ting clean cup for give ball. :

6. Same as/Btep 1, substituting give box for g@ve_ball.'
4 .
K. Complete Séntenles.” In this secélon ch learned the function of
" teacher and child in the gentemce as.sub ects and indirect objects. The
" same verbs and nouns were ugsed as in the previous sections. The ball,
bo%, and cup objects were placed behind the board and a cloth for cleaning
was available throughout. -In addition, an extra child-symbol was available.

: \ .
1. Teacher plgced the';;ﬁ%ols child clean child on the board. Teacher- '
then guided child to clean him/herself with the cloth (rubbing the
cloth on face or hands). Teacher continued to guide child on each
trial, until child began to make the proper motiqns alone. Then the
step was repeated until child made four correct ?Ebponses out of five
trials with no hinting or guiding by teacher.

Y .

v2. Same as step 1, sﬁbstituting the s&mbols child clean teacher for //
child clean child. . ‘ ) - - .

N
3. Teacher placed ,the symbols child give box téacher on the board and .y
_prompted childdto do what the gentence said. Guiding was sometimes -
necessary at first. This steﬁﬂwas‘repeated until child made one -

correct response alone. _ . _ .
S . TS ,
4. Teacher placed the symbols teacher give box child on the board and
waited for 5 seconds. If thild tried to give the box tovteacher., °
~teacher said "no" and corrected child by taking the box and handing
it to child. This was repeated until child learned to wait (for
five seconds) until teacher carsged out the action by giving the box
to child. Waiting 5 secdonds was a correct response and was rewarded. '
asAfter one corfe2\~response teacher went on to the next step.
\ P
5. Teacher now shifted between steps 3 and 4, not alternating, but
keeping the number of the two types of trials approximately equal. _
Teacher waited 5 seconds after writing either gentence (child give box
£gg§hg£ or teacher give box child). For step 3 a correct responsé was
to give the box to teacher, an incorrect response was to wait 5 seconds.
" For step 4 the reverse was true. Correct responses were rewarded.
Teacher continued-to shiftobetween steps 3 and 4 until child made 4
correct responses out of 5 trials. These 5 trials contained both types
- of sentences, so that child would not meet criterion .by responding
. fn the same way (efthet wafting or not, waiting) on every trial.

6. Steps 3-5 were repeated using the sentences child giye cup teacher

and teacher give cup child. s :

"
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L. Lesson Retention Test after Part K: Each stép was doné only once.

® Teacher used the \5 second criter_&on where appropriate. A passing score |
was 4 Or more correct responses. If child passed, he wauld go- on the ) “
Part M. rIf c'hilcg failed he had to repeat par l( and L.
" 1. Teacher placed the symbols child give ball t:eacher on the board and
° waited 5 seconds. If child gave the ball tq teacher within this
_berjod of tlme, the response was correct; ot:herwise it was not.
. - 7.
2. acher p]aced.;.'s;the symbols teacher give box child on the board “and .
waited 5 seconds. 1In this case the correct response was for child to
. wait 'for teache'r to give t:he box.
. "‘
® 3. Teacher placed the symbels child clean teacher on the board and waited
- 5 seconds. Thdt correct resppnse was for child to pick up the cloth
and "cledn" toacher - . , .
4. Same as step 3, using the sentence teacher clean chiid Child had to
® . - refrain from responding for 5 seconds ’
5. Same as step 2, substituting teacher give cup child.for teache\r give .
box child. . 4
6. Teacher placed the symbols child clean child on the board. Child had
® . to use .the cloth to clean him/herself in 5 seconds. )
D ¥ 4

. )
-/ M. Spontaneity ''Test" The purpose here was to determine whether ag n t the
' child could qpontaneously write mcaningful sentences with the words A
learned so far. Tt was not really a "test" since there was no way for :
child to fail. Teacher went on to the neXt  lesson regardless whether child
‘ wrote sentences at this point or not. However this part was a measure of
child's progress‘in learning to use the nbnvocal language.

et 1. }mcher demonstrated how to write a sentence. * For example, he placed
N he symbols Teacher clean cup on Lhe board and thgn carrjed out that
action. L ]
P4 - .
o Y
2. Tecacher then took the sentence away,, and placed all the symbols used

~in this lrsson next. to the board. He then gestured to child to write
o © a sentence. 1If child wrote nothing, he received a score of "o".
If child did write, the score was "1". If child's sentence was an
“imitation of tlre tcacher this was labeled "I''." If he created a new
o o : sentence, it was labeled "H". ' i

NOTE: Fakt learners -had no dIfTiculty learning verbs within the
sentence qtructurc "subject, verb, object. Hence they began with
3 ‘and 4 word secntences at the lesson introducing verbs. (Sce Appendix

& C.Manual, Part 1T.) . ’ : /
®. LESSON 6: Verbs: cat and insert. Followed by I:FSSON _7: nouns; bowl, i
*;poon, fnrk qmmoqm nt ]eqsonq fncluded same, different quostion mdrk
.", fogd (olurq, numbers and pronouns. For further detail see Apppndices
' C and E. -
¥\
~ mn K.Y N .-




© to doccur, the attainment level of the seyen could then be compared wit
atPRinment T&vel 6f the six not given additional variations.,. -
" presented with a third verb sleep; one with a third verb inserty one vWas -

B
A . - .
s * ‘

FURTHER TECHNIQUES TO FACILITATE VERB LEARNING WITH SLOW LEARNERS E>

There were 13 children who remained at the two-word sentence stage,inv ving
the;yerbs give and clean in conjunction, with a noun after many sessiong.
Seven of these children werg then exposed to procedural vatiations in grder
to facilitate learning, comprehension and retention. ,'If facilditation pere
the
One was )

given 3 more nouns (bowl, spoon, fork); one was shown plctures of children
giving and cleaning; three were presented with enhanced’synbols of give, and

clean, in which the symbols were made more discriminable by having red or.

yellow 1/4" dots placed on their .top surfaces T
. ¥

PROCEDURES AFTER END. OF TRAIN;NG ’ . S

-

(1) RETENTION MEASURES: One week after the end of training all suijLts
were given tests of retention:
The Post-Training Retention Test‘was composed of two separate sub- tests,
Test I for those subjects who did not progress beyond Lésson #5,*and Test 1T
for those who progfessed to later lessons (See Appendix F).

Retention Test I: Each symbol previously learned was.tested 10 times: five
times using Tethnique T in which the child was shown the object and asked

3o pick the corréﬁponding symbol and five times with Technique II, where the

teacNér placed the symbol on the board and the_child had to pick the corres-
ponding object. 1In addition to the symbols already encounteged~in training,
five new symbols (sﬂoon, fork, bowl, boy, girl) were used to assess the effect
of representational shapes. 1In addition, two-word sentences and compounds

were included at the end, of the test to assess the child’'s comprehension of , -

word comhinations. Only words known to the child were tested for rocall.

Retention Test IT: This test was composed to two parts. 1In pagt I all
nouns were tested in the same fashion as in Test T above,except that nouns\‘
were tested in sets of six. _In Part II, retention was .assegsed for all other
words previously learned. O'e test item was devoted to each symbol or concept.
Items were usuadly in the form of sentences, and utiliZzed only those nouns
passed 1n Part In addition to items designed to test retention of old
material, a few new items were also included to assess ability to generalize
what had been learned.

(2) RATINGS OF TEACHER/CHILD ATTACHMENT: After retention tests were given,
attachment ratings were made. Teachers who had been consistently

with a child for most of training, rated how attached they felt to a
particular child and how much attachment the child appeared to have for

his teacher. Ratings were made on a 5-point scale. .
POST TESTING: As detalled above, these.tests were glven to all subjects
fPom training and control groups, with the exception of those who had
left the program. #

(3)

n

.
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Ally who remained in the jtraining program* learned 80mebhing. There wereg
-large differences in amount learned, ranging from one, word to' 60, and varying
m single words to nine, word sentences. . It was.evident within the first
o . few weeks of training that there were large isfidividual differences in rate of .
. learning whichﬂyé?i largely, but not always, tied to whether the child s mental
age was above gr below 2 years.., Although other. dichotomies are possible the

clearegt division, forgfast and slow learners appeared between the 3 fast subjects
- and the remaining 25, %% ‘

‘, There were large individual differences within the slpwer group. On the
average their MA, speech &nd attention levels were. consistently lower than most .
of the fagter group. For the latter, mean MA was 6. 2, mean ‘expressive speech

¢ “ was 3 7 and mean receptive speech 3.0, and attention level 777. For the slower
LW group, mean MA was 1.9, mean expressive gpeech 1.5, Mean EFceptive speech 2.2,
® and mean attention level 59.8%. [See Table 1(b).] a

, Fsst'subjects learned a mean of 50 words Vsrying fronf44 to 60 ahd b ey
consistently used longer sentences. Slow subjects learned a mean of 10 wokds

ranging from 1 to 16 words and abdﬁf‘iE;f used 2 to 3 word sentenced. Becapse

of these differences, which will beco even more apparent below, the resu
of these two groups are separately anjg¥yzed and reported.

I. ANALYSIS OF “SLOW-LEARNING GROUP _ S

- 7 7 . {
A. LEARNING:-/’Q/ -

-

Slow learners attained a meap number of 3.7 lessons, and, as noted above,

® . learned, a mean number of 10 words ranging between one to 16 words. But, those
who learned fhe most did not necessarily have the highest mental ages,” nor speech
levels. ('"Highest'" is relative since, as was mentioned in PROCEDURE, this
largely meant speech at about a normal 5 year old's level, with however less
clari of enunciation.) Four subjects (2 in the training and 2 in the gontrol
group) Wwith the highest speech levels, had MA's ranging from 1.8 to 2.4 Aears.

@ The two <training group subjects with MA's of 2.4 and 1.0, learned 5 and-{3 words

respectively. Indeed the child with an MA of only one year learned to write
* two-word séntences!

~_ Number of concepts a child understood (receptively) prior to training
(as’ determined by the Concepts Test), was directly related to MA, speech level,
o . and number of lessons the child reached (see Table 2). Those with High-Concept
) knowledge had a significantly higher mean MA of 5.8 than Low- and No-Concept
groups who had mean MA's of 2.2 and 2.0, respectively. Receptive and expressjive
language, as well as number of lessons reached also decreased with decreasing
conceﬁt know]edge.. (For more specific detail see Table 2.) .
o ; | oo -
_ 1* Further detail on dropped subjects: sgee RESULTS IV below.

** In their book on nonvocal training, Deich & Hodges (1977) and(at a Nonvocal
Intervention Conference, 1977) Hodges & Deich, briefly discussed preliminary
,findings of this study and used a different dichotomy there. Final results
show clearly that the present dichotomy is more appropriate, since two subjects
were previously incorrectly reported as tested on the Leiter, when In fact
their MA scores were based on the PPVT, )

L 32 .




RESULTS:

OVERALL RESULTS
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All who remained in the training:program* learned something. There were
large differences in amount learned, ranging from one Word to 60, and varying
from single words to niné word sentences. It was evident within the first
few weeks of training that there were large individual differences in rate of
learning which were largely, but not always, tled to whether the child's mental
age was above or below 2 years. Although other dichotomies are possible, the
clearest division for fast and slow learners appeared between the 3 fast subjects
and the remaining 25.%* ) . .

. - ‘ i , . . ) . *

There were large individual differences within the slower group. On the
average their MA, speech, and attention l@vels were consistently lower than most
nf the faster group() For the latter, mean MA was 6,2, mean expressive speech,
wag 3.7 and mean receptive speech 3.0, %nd attention level 77%. For the slower
group, mean MA was 1.9, mean expressive speech 1.5, pean receptive speech 2.2,
and mean attehtioh level 59.8%. [See Table 1(b).]

-8

Fast subjects learned a mean of 50 words varying from 44 to 60 and they
congsistently used longer sentences. Slow subjects learned a mean of 10 words.
ranging from 1 to 16 words and about half used Z to 3 word sentences. Because
of these differences, which will become eizn more apparent belqw, the results
of these two groups are separately analyzéd and reported.

I. ANALYSIS OF SLOW—LEARNING GROUP

A. LEMRNING:- : .

Slow learners attained a mean number of 3.7 lessons, and, as noted above,
learned a mean number of 10 words ranging between one to 16 words. But, those
who learned the-most did not necessarily have the highest mental ages, nor speech
levels. fr!HgHest" is relative singe, as was mentioned in PROCEDURE, this
largely meant speech at about a normal 5 year old's level, with hdbwever less
clarity of enunciation.Y Four subjects (2 in the training and 2 in the control
group) with the highest speech levels, had MA's ranging from 1.8 to 24 years.
The two training group subjects with MA's of 2.4 and 1.0, learned 5 and 13 words
respectively. Indeed the child wikh an MA of only one year learned to write
two-word sentences! ¢ . - .

Number of concepts a child undeystood (receptively) prior to training
(as determined by the CoMepts Test)), was directly related to Mk, speech level,

and number of lessons the child reached (see Table 2). Those with HighrConcept

knowledge had a significantly higher mean MA of 5.8 than Low- and No—Concept
groups who had mean MA's of 2.2 and 2.0, respeceively. Receptive and expressive
language, as well as number of lessons reached, also decreased with decreasing
concept knowledge. (For more specific detail see Table 2.) A

* Further detail on dropped subjects: sgee RESULTS IV below.

** In their bbok on nonvocal training, Deich & Hodges (1977) and(at a Nonvocal
Intervention Conference, 1977) Hodypes & Deich, briefly discussed preliminary
findings of this study and used a different -dichotomy there. Final results
show clearly that the pfgsent dichotomy is more appropriate, since two subjects
were previously incorrectly reported as tested on the Léeiter, when in fact
their MA scores were based on the PPVT. ?Q} A e
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. Regardless of . type of - -symbol learned, pasaing an interim retention

test (given after A lesson was learned) was significantly and'negatively corre~ .
lated with time to learfi. The faster the child learnedy €he more "1ikely he was °
to retain the material after the lesson. Respective correlations and probabilities

¢

werg -.598 at .001, and - 459'ét 014. . _ L . e

.

As noted in PROCEDURES abOVe, the low-functioning children had difficulties
in learning, imcluding ‘learning to shift from choosing a symbol when -ghown an
object, to the reverse: choosing an object when shown a symbol. Consequently
part oﬁ the training involved not only learning to choose a symbol, but where *
necessary, learning. to choose an object. These two. c ice-patterns. were lgbeled
Technique 1, T1, and Technique 2, T2, respectively. ome of the subsequent
data analyses consider whether these two techniques had an effect on the- child 8
learning and retention. . < L
- - . e & .

Technique 2 was added when the child had difficulty gener!lizing'after '
havipg been taught only to: choose-symbol-when-shown object. Since the better
learners among this low-functioning group actually got to learning verbs (in
Lesson 5), these were the ones who passed the lower lessons without needing .

- specific teaching on T2. Since the adding of T2 indicated learning and general-
izing problems on the part of the child, it is not surprising that children
who were given T2 in addition to Tl, generally spent significantly more
-sessi¢gns in learning a particular lesson, nor that they also required progressively
Pewer sessiops as they succeeded on subsequent lessgns (see Table 4). On the
otheriﬁnd lesson 5 (verbs) presented a difficultTarning situation. Thus T2
was added for all subjects after several weeks of exposure to this lesson.
(See PROCEDURE.)

B. RETENON oF sLow-LEARNTNG GRoUP

Subjects hére given the retention test one week after end of training.
They were tested on all symbols which had- been taught to them, as well as on
5 untaught dnes*. The latter were representational symbols: -spoon, fork, bowl,
¥ boy and-girl (Figure 1). The question was whether they would do significantly
" better on representational symbols which had béen taught or, whether by the
- end of treining, subjects would correctly respond tp any good representational
' symbols, whether or not they had been taugh® y
. &
Retention measure was based on the mean of correct symbol selectiaens,
-and correct symbol refections. Thus, the child had both to select, fataexample,
an apple Symbol when shown 'a real apple, and not-to-select the apple .gymbol when
shown non- apple objects. With four items shown at a time, the chan‘ce? rrect
selection 'was 1/4, ,and correct rejection 3/4. The mean of these 2: this meant &
50% chance of ,guessing correctly (see Appendix F for Retention Tnst)’ ith .
5 sets of 4. items each, the child had a chance of making a maxi\mm 0f£ & correct
responses to each individual symbol and/or object. e * .t

*  Chi-square analysis shows that overall, mean retentdon lnwels were signifi-
cantly above chance (Table 5). This was so for nearly all individuval .symbols, _
- and regardless of whether Tl only, or Tl and T2 were taught, !‘frjere was greater

.
—_—

* These were untaught for all but one subject who was givel’the 3 nouns spoon,
- fork, and bowl in the variations-on-lesson-5 neted above in PROCEDURES. ,*/’,
** Recall that Tl referred to: learning to place symbol t"iject, and T2.

object to symbol. 34
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_scores here. differ from those in Table 6 which consider results for
- on aggpecific lesson, including those who reached a specific lesson
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than chance ‘retention on all symbols. ekcept for child and inpert for Tl. The
five untaught representational.symbols, which,were also sho to the children
at this point were recggnized above chance for spoon, fork wl, and girl,
below chance for boy orllf?2 (Figure 1). A - "_,
- oy e S :

Mean retention level was consistently higher “for. taught over untaught
symbols‘!hpther one compared across representational symbols, or across the
two tecMhiques, Méan correct retention on bdoth techniques combined for. taught
symbols was 56%; for untaught symbols it was 52%. Mean torrect retention on

representational taught symbols was 57%, and 55% for untaught. L

Furthermore, retention level was significantly higher for T1. in COmparison
to T2 for three symbols: the taught symbols give & bald,, and the untaught boy
symbol (Figure 1 and Table 7a) .

’

Analysis of retention levels across MA showed that theré were significant
positive correlations of MA with retention, levels for either technique, i. e.,
the higher the MA, the greater the retention levgl. :

-

-

There are some interesting findings if one looks at errors, minutes to
criterion, and subsequent percent retained, for different sub-groups of symbols. .
‘(see Table 6.) Average percent retention seems to be about the same, in the
mid-fifties, whether one looks at the dichotomies of representational/non-
representational, foods/non-foods, taught/untaught nouns, or whether one goes' from
lessén 1 through lesson 5. - Errors average about 60- for all but foods and
non-foods, in which case errors run 72 and 52 respectively. Minutes-to-criterion
are distinctly different for the various dichotomies, requiring fifty-plus

minuges for representational, foods, and taught nouns,’ while for non—representational

& nonfoods symbols, the time 1s 31 & 19 minutes respectively. The surprisingly
higher errors and time-to~criterion for the seemingly easier symbols (foods
and representational symbols) may relate to the fact that the latter came at
the beginning lesqons when the subject was still being introduced to this new
]anguage .  J . <.

If instead of symbol sub-groups, one looks at lessonb, one sé¢es that, -
again, percent correct retention remains in the fifties, ranging from 55.5% to
59.0%, while errors and minutes téd criterion fluctuate. The first lesson had
the most errors, 257.4,and required the most time-to-criteriqn, 251.7 minutes.
Segond lesson involving two nouns referring to persons (teacaer & child), was
,leirned fastest, 29.5 minutes, and with fewest errors, 41.2. (?able 6. )

4

A comparison of children reaching only. the first, second, third or fourth
lesson in general shows no clear-cut trends,when looking at retention levels
and expressive and receptive language. However here, as noted also previously,
one may see\that for .those reaching only lessons one, two, three, or four,
untaught symbols were corisistently less correctly responded to, on the ‘retention-

]

test, than were symbols which were taught. (Table 8: Note that here the fean

1 subjects

scores refer to subjects reaching, but not exceeding a particular legjson. Hence
d those

who als®” went on to pass another lesson.)
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The 13 who reached, and, wholly pr in part, learned lesson 5,do show some
® distinct differences from the 12 others who did not, reach lesson. 5. Although
[ ‘:eir retention level is the same, they are different on other variables. _ =~
’ ' ey learned the first four lessons significantly faster; requirjing a mean
of 63.4 minutes on each lesson, in contrast to those reaching lessons 1l-4, who
averaged 246.8 minu#®s per lesson. The same contrast may be seen in errors
made: children reaching the next legdon-J made a mean of 84.2 errors on
previous lessons, in contrast to those readbing lessons 1-4 who averaged 314.2
errors. It is clear that even if those whd, only’ reached lesson 1 were
eliminated, mean errors and time-to-learn rﬁmalned significantly higher Igr

those who never reached lesson 5.
$ . - .

. R

-

A . > ' . .
In addition there were significany differences on MA,. receptive language
® and attention. Those who.reached lesjn 5 had a significantly higher MA, vs.
thoge who\eid not- reach lesson 5, with means of 2.06 and 1.36, respectdvely. _ -
In dddition, higher MA and reaching-lesson-#5 were associated w&th significantly e
higher receptive (but not expressive) language, and highey attention span. . -
. Probabplity was at <.01 in all cases (see Table 3). -Regardless of whether
" symbols were representatioﬁﬁl (i.e., looked like the object) . or{ﬁonxtepresen-
, tational types, great exposure was significantly and negatively correlwted y .
-with MA. That is, sug,ects with higher MA's required fewer exposures to learn :
either type of bol. Pearsonian correlatjons were -.362" (probability - .038), .
and -.540 (probability = ,003) fqr the two types (Table 3). )

«. The verb lesson 5 presented two different types of problems: learning

@ " . verbs per se, and learning to put symbols together in sentences. Since
' ' teaching begarn with word-strings at this lesson (i.e., combining learned
nouns with uplgarned verb: "Child give apple teacher"), difficulties in combining
more than one symbol at a time became evident. [Consequently, as noted in
PROCEDURE, initial presentation was reduced from 4-word sentences to
. one-word (verb) "sentences." Once mastered, the verb-symbol was amplified
® with an object-symbol, such as '"give apple", and then again amplified with a

sybject-symbol to create a sergence such as "Child' glive apple", etc.]

-

Children who had difficylties learning verbs in lesson 5, and were given
enhanced symbols (dots, pictures,and extra verb), did not show a significant
increase in retention, in comparison’to children not given such enhancement.

® Results were as follows: 0.60 and 0.55, respectively fotr Techniques I and II .
for unenhanced symbols, vs. 0.56 and 0.57, respectively for Tl and T2 for
enhanced symbols. Nonetheless, someé kind of learning occurred for one child
given a third verb,'’ 'sleep', to learn. On the Post-Traipning Peabody Picture
Vocabulary Test, this child pointed to a pictured bed and dropped her head on
the table, simulating sleep. She had not done this on the Pre-training PPVT.

-

r Seven of the 13 children who went through the verb lesson and whosde
retention level was particularly high on specific symbols, 64%, were then
tested to see if they recognized pictorial representations of symbols which
they had been taught. They all were able to choose the pictured symbol to a
criterion of 2 out of 3 correct. However, analysis of individual symbols

® showed that the correct selection of actual vs. pictured symbols was higher in
almost all cases. Interestingly enough, for 3 individual children pictures of

o~
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symbols showeg higher scores; child 1: retention of pictured chip was 88%,"
vs. 69% actual chip. symbol, on Technique 1; child 2: retentiow on pictured . .
candy was 83%, vs. 767 actual candy symbol, on Technique 2; child 3: retention '

of pictureqd vET‘ac&gel candy symbol on Technique 2 was 72% vs. 63%. (See

'Z Table 9.)

" PROBLEMS WITH PROCEDURE AFFECTING RESULTS ON SLOW:LEARNING GROUP

« \ . R
Despite-specific instructions on how to train the children, teachers
reated some variations which resulted in unnecessary extra trials. If, at
he beginning of training, the teachers "felt" that the child didn't know the
symbol, i.e., he failed on an interim retention test, the teacher arbitrarily
gave non-standard trials until he/she "felt" the child knew the symbols,
thoroughly. These extra trials have been labeled "overlearning' trials and
may be seen to occur with decreasing frequency from the first through the 1lth .
symbol of the first four lessong. (See Table 10.) Three children were ‘given '
more than 200 overlearning trials. Note that neither their retention levels, -
nor mental ages appear significantly different from children not given such’
excessive overlearning trials (as reeorged“in prior tables).

N

TI. ANALYSIS OF FAST-LEARNING GROUP

ay

As was noted in PROCEDURE, above, not all symbols were available at the “«
beginning of training. Thus the 3 fast subjects had a somewhat different order )
of presentation, in tHe first few fessons only. Figure 2 shows trials-to- ¢
criterion for selected symbols on lessons which were the same in centent for
the 3 subject@ Note ‘that the number of trials required to learn symbols varied- -
from a low of 1 trial for boy and girl f8r subject BE, to*a high of 65 trials
for the numbers one, two & three, & "and" forysubject MS. Figurés3d vghows
trials-to-criterion for each lesson. “In. genr\al, tria -to-critgriﬁp qluster
Between 1 and 25 trials but' could reach as high as several hund!éd us BE
learned same & different in 17 trigls, while JL required more thasz trials
for the same symbols. Table 11 shgws that the total number of sy ols ‘learned
varied between 44 and 60, of which noufts constituted between 19 and 27 symbols,
and verbs between 5 and 9 symbols. Retention was high for these fast leatners,
4gith retention level varying between 657 to 80%. Retention here was not only

ased on correct individual symbol and object selection as with the slow learners.
All three fast learners correctly responded to individual symbols, and also -
carried out acts, finished writing sentences, and responded to untaught combina~
tions, as demanded by the queries and commands written out by the‘teacher.

\d
Pre- and post-training means dn MA. attention span, and expressivye and

" receptive language, did not change significantly in either direction: MA's

were respectively 6.2 and 6.1, pre- and post-; attention span was 3.3 both  °
pre- and post; and language level expressive and recepﬁfxe was respectively
3.3 and 3.2, pre- and post-traiming. :

ITI. PRE- POST—TRAININ& RESULTS

N

As previously noted, the two control groups results were combined since
there were no pre- nor post-training differences, and no treatment differences.
Cont¥ols on the training unit never saw the symbols because of the overall
low-functioning of ng unit. Thus no incidental learning was possible.

[

N - F
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VOCALIZATION AND SPEECH: No significant changeg were noted for ither

-‘training or control groups when each child's pte- apd post-training ybcal-

izations and expressive Speech levels were looked at from individual subjects
results. . I

However there were significant increases, for the trainingggroup only,’
in terms of: (1) increased tegeptive Ianguage, with respective pre- and
post-means of 61.72 and 72.92, at a <.03 level of significance. (2) incieased .
level of coqgeration/K< .03 level) (see Table 13). SR

-\

LN

° MA AND IQ: No significant charges for any group, nor were any-ekpecteﬂ.“
ATTENTION: Although there wete fio significant group differences in
attention level initially, attention level pre~ and post- changed- significantly
for control and training groups, but in opposite directions. spntrol group
significantly decreased in attention level, while the training’group signifi-
cantly increased in level by the end of training Analysis of covatinnce,

controlling for MA, and t-tests, showing changes within groups, clearly show
these differences (see Table 14).

\

IV. DIFFERENCES IN DROPPED AND RETAINED SUBJECTS

As noted above in PROCEDURE, some children were dropped for a. variety
of reasons, including 111ness, transfers and non—responsiveness to training.
Comparison shows no difference in MA of dropped children, regardless whether
they were in the control or training groups, since the regpective MA's were
1.4 and 1.5 years. Nor is there any control ws. training group difference in¥
years respectively, Note, however, that the difference between dropped and
retained subjects consistently in ¢he direction of lower MA's for ithe
dropped children. This is so because the non-responsive ‘subjetcts whoswere
dropped, were.nonresponsive partly because of their lower level of functioning
Their "lower" was even lower than the low-functioning group which constituted
the main training group, as discussed above. 1Q's follow this same trend.
Dropped children, whéther from the training (experimental) oy control groups,
had lower IQ's 'than the retained children, with IQ's averaging about 24 for
the retained, and about 15 for those dropped.- (See Table 12.)

2
»

V. TIME SPENT o .

Time spent with children varied. Mean time spent with all retainedr
children was about 1300 minutes, varying from 900 minutes.with .control groups,
and 1500 minutes for the experimental group. Retained controls had about
45 mean number of sessiong, with 20 minutes per session, while retained
experimentals were given about 67°mean number of sessions at about 23 minutes
per session. The number of teachers working with each child.averaged around 6.
(For further detail 'see Table 15. )

4

‘ -
* [ 4

Rating of child-to-teacher and‘teacher-to-child attachment (as rated by
teacher) was generally positive.. However, the ratings were finally considered
too variable, Mhphazard, and subjective, to be meaningful on the average, despite
the Likert scalé rating which was applied. Hence report of results and discussion

of attachment ratings was considered meaningless. . ’,
i . ‘ . o I
< _ .

* MA's. of retatned children, since mental ages for the latter-were 2.5 & 2.2.

¢ 3y ,
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LEARNING . ‘ ' S , . N S

T ’ ' ' ' I

It was evident that ‘all twenty-eight children learned something through -

the. training sessions. ' As mentioned in the Results section, the slow* learning _
group of twenty-five children learned an average of ten symbols, ranging . S ,>/'
from two who learned only one symbol to the thirteen children, who reached -
Lesson 5, learning sixteen*symbols and simple telegraphic sentences. The .

' fastéb,group of three learned an average of fifty symbols varying from forty-' ’
four to sixty symbols,and they consistently used longer and more complete C (
sentences, - : “ -

r _ " These three fast subjects,differed significantly on mental age from the ~ - ~\
o twenty-five slow.subjects, wit .'the former having a mean MA of 6.2 years, , ' '
_in contrast to the latter's MA of 1.9 ykars. As noted in the Prpcedures L
and Results sections, the 1Q scores for the thrfe fast learnersverebased on
the Leiter Scale and the PPVT, in contrast _to the slow learners, most of whom
were tested on the Kuhlman-Binet. (As noted in Procedures, different tests
were used of neceisity because of the\yvery ‘different populations available. ) RS
] Items on the Kuhlthan-Binet are more motor oriented. For example, items from
the 12-" to 18-month level include such items as whether the child can drink
from a cup, eat with a spoon, and spit outdistastefulsolids.u On the other
. hand, the Leiter taps little “hn the way of motor abilities, eliminatee
o dependence on verbalization entirely, and instead .taps more conceptual =~ - _
. abilities. The one child in the slow learner group who was able to respond s
® ' to the Leiter, was the one who reached the maximum learning level for that Lo
group (16 words). It would seem then that mental age is a signif#cant factor’ .
_dn learning this system. : . o
In. addition to higher mean mental age, the group of t“ree faster subjects .
N had higher levels of expressive and receptive langudge skills. They had _an : o
® average score of 3.7 on our expressive speech measurement, meaning that they
spoke simple words and sentences in an unclear fashion. By contrast, the ‘
slow group had an average score of 1.5, meaning that they made noises and _
. speech-like sounds. The difference in receptive’ language skills was not as - g
great; 3/0 for the fast ongs vs. 2.2 for -the slow. The faster group's attention s
.rating was also noticeably higher than the slow group: 77% vg. 59.8%. That
® ,their greater facility with language and‘higher levels of attention also affected
the amount they learned, seems clea¥ and comes as no surprise. Theilr greater -
intelligence, attentyon span, and greater skill in processing language uhdoubtedly
aided them in acquiring the symbol system more rapidly. !

]

. Nl . {
.

' , “
* Previously published preliminary results (Deich & Hodges, 1977 & the Hodges
& Deich report at the Nonspeech Language Intervention Conference) incorrectly
reported an additional two subjects as having been tested on the Leiter. 1In

actuality, they were tested on the PPVT since neither subject could pass the
o baseliné items on the dgiter.

- oA
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‘The children's relatlonshlp wlth and feelings towards, their teachers
also seemed re d to the amount they learned. Though our overall ratings
’ of child- to-teach r, and teacher-to-child, attachment were considered to be
tog, subjective anq)blased to be analyzed statistically,it was evident that .
many of the'children had developed an-attachment to one particular teacher
(and vice versa). The child tended to perform better af to be less distract-
ible when ‘working with his/her favorite teacher, Towards the end,of the prOJeCR
one of the tgachers, a favorite of ope of our fastest learners, left the -
project, ‘and it was difficult to get thi;qigﬁng boy té respond at any level
for a while. § ) , . N .
. ( > . N ) . 143 -

In general the slower group of children tended to be more heavily .
medicated than the three fast children. Variationg in their ‘attention span
and- *learning rates ogcurred in connection with changes in medication. For
_example, one girl learned tng first two lessons rapidly but,1g§;§r a change
-in medication, it was difficult €o get her to attend to anything, and>it took
her months to learn the next lesson, D . ' '

. ’ ' ) . .

T

The behavior of one. boy was at first quite puzzling. His attention- level
seemed to fluctuate very rapidly within each session for no apparent reason.
A, last one of his teachers noted an 1nterest1ng pattern. As long as he
was not progressing e attended to the situation, but when he was cdrrect he
became extremely excited, happy, and distractible. He apparently was unable
to handle success in'*heSe initial sessjons, but later he learned how to
cope even in thesg pa§1tive situations. ) , ‘ .

Degpite the large'differences between the slow and fast groups, it ‘is
"important to note the -slow group did learn to use the monvocal system to some
extent. _When we compare scores for the group of thirteen children who 'learned
verbs, with the group who did not, mental age agdin geems a factor. Those
children who reached Lesson 5 (verbs) had slgniflcantly higher mental age
‘(as well as higher receptive speech and attention levels) than those who did
not reach Lesson 5..Even though one is looking at fairly low functioning,
on the average those with mean MA's of 2.06 reached Lesson 5, thpse with'MA's
of 1.36, did not. "In general theh, mental age seems to relate to mastering .
the system as does attention, ‘speech leuel4ﬂand_matiuation*__ﬂowener+ there

to reach Lesson 5. Of particular inte ag one child who had an 1Q of
eleven, an of 1.6 on the K-B, primitive Yecéptive language skills (the
ability to To llo& a few commands) and essentially only. the ability to make
noises (nonspeqeh-like qounds) in the area of exprésslve“language skills.

This subject h: revlously recetved both speech and slgnlng son and had.
been essentiaMy on—reqponslve to both, yet in .the present s¥stem, this child
mastered verbs and simple telegrapﬂlc-type sentence construction. ' 4

were eXCeptions to this. Some subjectw extremely low.1.Q.'s were able

When we examine the data for differences between the slow children who
learned Lesson 2, 3, and 4 and those who remained on Lesson 1, mental age is
not longer a significant factor. One subje¢ th a mental age of one year
was able to learn eight qymbols, another wltgﬂa)mental,age of one ye learned
five symbols, whlle three subjects with mengal age's of over Foe yeah foup®
monghs remained on Lesson 1. Additionally, two of these three had higher
receptive -and "expressive skills than the two who reached lessons 2 and 3.
This is difficult to explain since these subjects did not seem to differ on
,attention. One chn only hypothesizd that other factors, perhaps motivational
onds not measured by the study, plaﬁkd a part in determining their learning

rate. o . L L 2
. - . 4‘ 0" . ’ . A
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) \ L "*‘m?w _ . . '
° . The difficulty the slower group of children had with Lesson 5 (discussed _
R ; in both the Progedure. and Results sections) geemed also to be related,fo - = = .«
., sentente “length &nd complexity. + The children rapidly learned one word ell‘
' graphic phrases (give object, iﬁse object) but when confronted by a/sgring
+ »of several symbols,. they—appeared confused and their response dfopp o

_ a chance lduel _ . ) ' . Coe 7
* . . . L B . A 4
n The childrin 'learned concrete .nouns more rapidly than the verbs.. The
- originaL design for léarning verbs, which ‘worked well in our origigal pilot
¢ .., and also with the- present three fast subjects,fwas one of a string of symbols
o \such ‘as, "Child give apple teacher". Since the slow _learners were unable to

/

. ¢ - go from single nound to stringg of words which included: sqntences, we radically
. . redusld whdt was presented on %he learning board. The sentence became a :

' halophrase, such as "give object"’(with implied donpr.and\recipient, and with

. the real object alone being present). ‘Under these conditions the child was' . -,
able to learn the verb. Hoyever, when langer sentences were introduced g

. " correct response again tended to drop te a chance level. Thus these ¢hildren . -
required many mini—steps to begin to learn sentences, - -
A o S

ot

7 AR Rogeg Brown (1974) suggested that childrén below the age of. tdo -years
Y four Mbnghs are unable to carry out convetsations and use sentences, not
: -’ bdcause they lack the vocabulary, but because thef do not haye the’ conceptua
+ 8kills necessary to plan and execute sudh.e ntence. ~In other words, a
oL seritence such as "Child give téfcher apple" Pequires that the child gust be
able to. recognize and respond to each symbol, and also to process e sequence
' in order. - The child must recognize that this sentence differs in direction #
' apd meaning ftom "Tdacher give apple child", and.respond differently. It may -
cL be that below the mental age of two such sequenced programming is beyond the
«logical operation of the child, ‘and we. might have to be content with-eele-
graphic sentenses from these profouhdly retarded subjects
‘ « + .+ It is more likely that our methodology°erred in introducing stringing “(T"‘
. an{ verbs. simultaneously for these slow learners Verbs are more c lex,
less contreté, and more.difficult to learn. By introducing thig higher .
Ty concept class, and by Jncreasing phrase length, processing was mijde mote . - ®
difficult. It would seem, therefore, that for children at low levels of
functioning,«i e., MA of about two years, we introduced too much at one time.

. " A shorter, more concrete Introduction to stringing might have produced less
®. P confusion. B -
- . N - . .’ ' ' e“' e

Nonetheless, based on present’data and our preVibus work, we can conclude

that,generally,children who have a mental mge above two years can master this
nonvocal system. However, when we examine children who have mental ages below
_ twg yedrs, there are some éxtremely low functioning ones (in terms of low mental

Y age, recept and ‘expréssive language skills, and attentién span) who do - ' .
. seem .to learm the system. Not surprisingly.they have even greater learning ;. .
. difficulty, as Seen in abeniftcantly moré errgrs, and they need even more °
‘ repetitiong. 1In view of the inabiiity of these low functioning groups to
P nasteg either vocal language or signing, the use of a symbol system for

- conmdnicatidon needs seems to be of value,  even though, learning is so slow.

. 'In other words it is better for'them {B—hnve at least some way. of communicating,
w4 ‘however primitive, than none at all. - ¢ Y - '
. * ° . - . . ' . '
¥ : [} » } 1
‘ “ . . R
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Retention was significantly-above chance for dymbols each subject had
learned. As*would be expected from the difficylties in learning she verb
legson, there were more errors on verbs than on other speech parts. The
higher exror rate on food. items probably relates to the fact that such Pems
occur in the first few lessons when the child is first learning the system.
In addition, the subjects who reached the later lessons in whi2h nonfoad and
nonrepresentational symbols were introduced were those who had higher mental
ages, recaptive Speech,aqp attention levels. Thesg factors also account for
the lower error scores on the later lessons,-as well as for the lower time

_to criterion on monfood, nonrepresentational, and verb symbods. In general,
the subjects demonstrated a learning-to-learn phenomenon,with fewer errors
and time required to master the later lessons than the first lesson. .

R Sy

- Of interest is the high correct level of response to the untaught. : o
representational items. It.would seem the children learned a general paradigm -
of matching'a symbo ﬁﬁo-h similar (but not necessarily the same) colored
object. In Piagetf¥y (1926, 1952, 1954) terms, the child had learned both
the glass of signiers and significant. There is a class of objects,”and*

a class of things that, in some way, resemﬁle these objects (shape,' color, etc.)
This association of symb61l and’object was'not present at the time of the first
lesson when regrgsentgtfon&} symbols were introduced. The children therefore
had lea;:E;psomething‘more general in their training, since they were origihally

able to Yespond correctly to representational symbols. This amount of
generaliZation from such a low functioning group 1s interesting and. demon- .
strates a learding potential that was actyally unexpected. Note,howéver, that
the.lower group of slow children(who"did ndt learn the verb ltézop‘and had
an average MA of 1.36 years), did nqgt demonstrate this generalization to °

untaught representatjonal symbols as well as did the "higher" functioning i

slow group who did begin tq learn .verbs, andwwho had an average MA of 2.06 5
\ ' s ) "

ye‘ars . .' . / . . v .

?

yréh, Technique II was introduced for those subjects who had tvouble“&stering .
e learning sequence. "Although these ‘children had learned to match the'symbol
.to the object, they were unable to match the object to the symbol. As noted
in the Prooedure,@ection, we hgd to train for a shift in learning: that is,
after teaching tWat A.gdes witl B, we also had to teach B goes with A. It
was necessary tdyteach the symbol-object and then the object-symbél sequence
for each iteMythe child learned. To illustrate, consider Mary's responses.
After many treats Mary learned that the apple symbol, &, goes with the real
(p}astic%’hpple.. At that point she reliably (over 80 percent of the time) v
selec;ed the correct appld symbol from an array of four symbols and placed
it in front of the apple. | However, when Mary was shown the actug} apple and
.asked to place it next to the apple symbol, S , she w@s, unable to do so. N
This step, which we called a shift, was taught 'separately. Once she learned_.
this shift, ghe was taught the symbol for banana, & . Again, Mary reliably
1eag,!d to select the symbol from an array and place it in front of the real
banana. When presented with the banana,and required to move ‘the banana to
. the banana symbol, J) *, she was dgain utable to do this and so had to be
taught this shift. ' In some cases EE? same procedures had to he fo¥lowed

» *
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for each symbol,regardless how many otber symbols and ahifts the child had
learned. Shift learning seems to be more rapid than the original pairing,
but still needs many gulded trials. The significantly loWer retention level,
for children who had to be taught technique II on the first lesson, seems to
be related to their lower mental age in comparison to the other children.

— : .
It is important to note that the researcher/teacher must be aware of
where and when to change teaching techmiques to meet the needs of a particular

child. _Many of the children were able to master this association without
specific training. For others, even when the staff, initially felt it would
be impossible to demonstrate any learning, modifications of the procedure ¢
aided the child in learning the particular task. For example, one girl had"
great trouble learning the object/symbol shift and we “despaired of her
progressing past the first lessons. After .training on shift-learning she
went on to learn verbs, used symbols spontaneously with her trainer, and
demonstrated generalization to untaught'picturee. » ‘-

-

e
r Seven of the thirteen children who went through the verb les;cn, and
whose retention level was particularly high on specific symbols, “were then
tested on-pictures of the symbols theW had been taught. The children showed
that they recognized these two-digensional’ pictorial representations, since
they correctly chose pictured s ls to a criterion of 2 out of 3 correct.
Nonetheless, recognition of actual symbols was easier, since out of a total,
of 40 choices (the same 20 symbols werg shown once under Technique I and
once under Technique II) given to nearly all seven children, only 3 instances
showed a higher recognition of pictures over actual symbols.

The important point here is that the children had learned an analog
to reading. This makes the system more useful since the child can respond
to a two dimensional representation (as on a mural or, in a book of symbols)
thus reducing the cumbersome task of carrying around a bag/box of symbolé.
In this situation the child could then communicate needs and desires by
indicatipg the correct symbol sequence. ¢ :
. ~ 3 %

FAST LEARNING SUBJECTS o o -

The three faster gubjects learned the lessons rapidly. Number of trials
to criterion was far lower, amount learned was higher, and retention varied

from 65% to 80%. Tor the higher functioning child the symbol system is a
more easily mastered communication technique,

These fast learping children often changed the rules for us. As an
example, one child liked to deliberately construct his séntences incorrectly
and then just as deliberately corrected them, after which he would calmly
reward .himself with a reinforcer. Another refused the small candy rewards, °
but responded.well to stars drawn on a piece”of paper which could later be
turned in for agcheap toy reward. :

The ragid learning and extensive ugse of the symzsls these 3 children
demonstfated added to the enthusiasm of the teacher- ainers. The evident
learning and ingenuity® one child displayed can be seen in the following
example. - He had an apparent _aversion to the word "No" and when asked a

. . .. vl\- )
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_ (blue)

* had begun to smile, and would say "Good, Cathy, good girl".

"this effect.

~‘'you can't go to the session’today.

"the slower ones, too, sometimei'devised their own *reward system,

35
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question requiring a "No" respomse such as "Red: color of (blue) box?" he
would exchange the' color symbol so the sentence would read '"Blue color of
0ox?" in order to respond "yes".

&

PRE-POST DIFFERENCES

Unlike previous reports (Carrier, 1974) there was no significant increase
in vocalization from pretraining to post-training sessions. This may be due
to the extremely low level of functioning in both mental ages ‘and speech that
characterized most of our subjects. It is diffiicult to ascertain population
characteristics of other Btudies from the descriptions given in the literature.
Our training group did show increased neceptive language®skills, increased
level of cooperation, and increased attention span. We did not predict,

', nor did we find, any changes -in concepts, mental age, nor IQ..

p—

. >

Although'no significant changes in expressive language were.found; there
were qualitative changes in the language of those children who had some words.
As an example, one girl at the beginning of the study would say (to herself)
"Cathy bad girl", and hit herself. By the end of training she no longer hit,
In general,
children in the training group showed increased positive behaviors, and less
acting-out .destructive behaviors, according to caretakers who interacted '
with them on a daily 24-hour basis ' .

\.*"/ 'A .

It is interesting to notq\;PéﬂaignifiCant changes that occurred for
control and training groups on~pre- and post~test attention-span scores.
The tnaining group increased significaﬁtly in attention span, while the control
group decreased significantly. The increased atténtion span for the training
group was hypothesized, but the decrease for the control group was not.
Perhaps the non-contingent social reinfprcement without task direction produced
Our teacher-trainers 4dlso felt the control childrem had become -
bored, and this may well have led to decreased attention span.

DROPPED SUBJECTS

As noted in the Procedures and Results.section, the children'who were
dropped from the study tended to be those with unworkahle behavioral problems,
lower -MAs, and other.disabilities. As an example, one girl who was dropped
from the study was painstakingly taught to grasp objects, so_that she would -
be-able to manipulate the symbols.: Unfortunately, the grasping behavior was

extdnguished by staff members who felt it was inappropriate in other situatieons. .

Rather than start all over again with this child, we decided ‘to concentrate
on dther subjects.

; \’ : '
Most of the children came to enjoy the training sdssions to such an )
extent that sometimes the staff.caretakerq would unfort n?tely use the gession
as a goad to good behavior, i.e., "if you're good you cdn'go, if you'resbad

" Despite their apparent eagerness to come
to the sessions,” the children responded differently to different teacher- -
trainers and for different rewards. As noted with the high funetioning group,
varyihg from

.A\.
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M&M's, to cereal, apple slices, Kool Aid, music, etc.\tgne boy wanted h

juice from acqoll bottle so that he could reward himse after each cofrect

action.

This project featured control groups lacking in previous work,including
our pilot study. The matched controls who received one-to-one interaction
but no training, shared a decrease in attention and no increase in language
Skill‘ Thus it seems that it is the symbol system-itself which ‘facilitates

increased attention, as well as some measure of skill with plastic symbols.
. . _ ,
CONCLUSION .

The symbol system seems to have promise for the nonVocal retarded child d

who has problems in communicatio For even the profoundly retarded chiTd

the gsystem 1s of.vdlue,although Sith very low MA's, i.e., below’ 2 years, one
can generally expect much slower” and more limited learning than for children
who have MA's above two years. Thus the system can even be used with children
who have a mental age of-one or over, although those with higher mental ages’
- and some simple receptive language skills,and few behavdoral problems,dﬁll
‘learn the system more rapidly.s If a child can be taught vocal language or
signing it 1s certainly preferélble ,the 'more cumbersome symbol system.
However, both speech and signing inv lve a temporal mode”and require.adequate
short~term memory, which the symbol system does not require. In the symbol
system the stimulus nfaterial remains visible until the child is ready to redpond,
so that the deficits in short-term memory which charatterizes the retarded
population is of much less: importance. | Hence, where other modes of communication
cannot be taught, or when pre-speech s mulation is desirable, then a nonvocal
symbol system may well be the preferred communication approach.

In reviewing the conceptual and perceptual prerequisites for language
(Clark 1974), we noted that our population has the perceptual skills
necessary for mastering the Premack system: they.can discriminate and respond
_to shape, size, and movement; none are deaf, and they respond to sound’
(although hearing is not a requisite for this system); they also respond
to taste, having a hierarchy of food preferences; responses to texture and
touch have also been observed: Children having perceptual deficits in these
_areas may not respond to training in the.system.

From the Piagetian view of language (1926; 1952) a child must first
learn to understand the class of objects prior to developing the representation
" for the object. Premack has commented’ that in initial training the chimp
does not distimgujsh the referent from the thing to which it refers, and 8o
it smears a piece of apple on the board rather than placing the symbol ‘repre-
“senting the apple on the board. All of our subjects seemed to distinguish.
the class of real objects from the class of symbols. None of the children,
not even the low functioning group, have attempted to place the obje instead
of the symbol on the board,so, perhaps, fhey are in some sense preprggramméd
for language. . Interestingly enough, the children tend to put the symbols
represent ing food items into their mouths but we have not noted any mouthing
of nonfood symbols,




(vis@al and tactual). Fot the’ child «ith difficulties in processing and - , °
sequencing language, or for the ‘child with difficulties in fine motor ‘

‘ coordination,-thesg additions may permit him to leargy more readily than o

would, let's say, a signing system. If words were individually selected

 for each child and environmental controls were such that mastering a symbol .

produced an immediate real world environmental effect, one might increase

the child's learning. 1In classrooms or at home, where parent or teacher has

more time and can be consistently with the child, learning under those . ~
condicionq might progress more, raptdly end be even more meaningful to the child.

Our work has confirmed that symbol systems can be valuable in training~m T ",
nonverbal retardates to communicate, even if guch’ communication is only T
partial, as is the case with some subjects, Others, such as our higher
functioning children, seem to learn the system fairly readily. Indeed they

. even learn syntactical order without any direct teaching, and are. able to,

progress from ‘one-symbol labeling to stringing fa;xly long and complex chains.

v . . “
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Table 1: Subject Characteristics: (a) 6f‘origina1 eubjects;

o ' ~ (b) of retained subjects
- ' o ‘ ) .‘ : s % .
(a) Characteristics of original subjects /f\ .
* - SRR ‘_ - SPEECH LEVEL ¢ ° k
. e ! - 8 * ©  ATTENTION
. - n CA .‘ IQ EXPRESSIVE RECEPTIVE _}VEL % o
Experimentals 33 13.3 . 2.0 18 2.5 2.4 63
® | Controls 20 11.8 2.7- 25 2.5 2.4 69.4
. ' N N
,(.
'(b) Characteristics of retained subjects
¢ . » SPEECH LEVEL | ' b,
_— : _ ~ ATTENTION # - LESSONS. SYMBOLS
n_MA . EXPRESSIVE RECEPTIVE _LEVEL % SES§»REACHED - LEARNED
All experimentals 28 2.5 g0 3 62.6 . 57.7 5.6 -_14 3
° Fast S_ 3 6.2 3.7 3.0 77.0 56.4 .  21.3 50.0
_ Slow S 25 1.9° 1.5 2.2 59.8 57.8 3.7 1q.o
All controls 18 2.2 3.2 2.0 69.0 N e ’
’ |
a- based on Leiter, PPVT, K-B, or S-B | E ) -
T - I1Q's pér test as follows: . ‘ e
L Leiter PPVT. K-B S-B - )/
® Exper. 43 34 11 29 ¢ ‘
Qontr. 41 23 14 25

c - based on Léiter Scale
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, _ Table 2: Relationéhip*of—Concept Knowledge to MA, Speech Level, -t
® ' ' # Sessions, and Lessons Reached y
. SPEECH . .
~ . o . n . : : : - LESSON
® ) CONGEPT GROUP n- MA  EXPRESSIVE RECEPTIVE {#f SESSTONS REA&HED
' ) v ., 7 . . :
High Exp. 3 6.2 3.7 3.0 564 - 21.3
. (5-14 - o .,. h
concepts) Control 2 4.2 — 3.3 3.0 T3z ——
\2“ - . C . .
g ' C Exp. 6 2.0 2.1 2.8 55.5 4.5
1-8 : ‘ : o e
L concepts) Control * 2 2.2 3.5 | 3.0 T e— ———
q . , - 1}
° ~ No Exp. 19 1.8 1.3 2.0 . 58.6 3.5
: (No» L ) :
concepts) Control 14 2.8 . 2.4 1.7 — ————
\‘\‘h ' ~ ' ) , ( ‘ :
® ' NOTE: 4 Sg in Experimental and 2 S5 in Control Groups showed same post-test
' improvement on concepts. )
- ' ‘ .
| 3 7 >
. - F < '
L . ’ v
R Y ~
® .
t
' -
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»
B .
'
.
-t . ‘e .
-
¢ <
\ "




. 3 -' . . ' V
o« 40
) ‘Table 3: Comparison of Subjects Reaching, -and Not Reachingi'_. ;ﬁg;
Lesson 5 on MA, Receptive Language, and Attention Level* SRR
; Co '\ RECEPTIVE ~ ATTENTION
n MA .. LANGUAGE LEVEL %
S Reaching B T :
2 Lesson 5 = 13 2.06 £.16 .- 79,54 t 8.50 68.08.15.33
5 Not Reaching 12 1.36 .08 , - 42.42 110,77 50.83 $3.88
‘ =2 B . BN
o £y N .. ’ ’/r - o

t | 3.91 2.70

’

V | .‘ | V | ‘*
Significance level ' .0005 - . .0p65 008,

* Only significant'results from t-tests reported.- Differences between other
variables not significant.

- | | | ~
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Tépie, 4:

LESSON -
LEARNED

N TL & T2
452,25 £10.00
4 - 11.00 £-2.94
8  15.63 *
: N
15 11.73 £ 1.64

T-tests on Number of Sessions Required on First 4 Lessons for S

}

-

given one or both Techniques (Tl and/or T2):

* = gignificant (at <.05)

2.04

.E ‘

21

17

10

2

»

‘T1 enlx
3q;57 t4.6
5.59 +0.99

7.50 +1.12

” .1.bo +0.00

1.69

1.74/
3.49.

6.53

"

¢

.SIGNIFICANCE

LEVEL @
| .083 .
.078
.003%

W000%

e




' Table 5:- Chi squares for Retention Levels for All Symbols

RETENTION %
b

. <50% , >50%°

0 319 ‘ 397

- 358 | " 358 o

‘ K— . .
R 8.49°
> _

. . . Y . . - .
a = mean of correct selections & rejections, chance = 50%

b = <.01 probability
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~ Table 6: # Errors, Minutes to Criterion, and % Correct Retention for Different
e , Symbol Groups, and within Lesaons 1-4. :
[ ’ - e - ' ' *
SYMBOLS ERRORS MINUTES TO CRITERION %jRETAINED*
o NOUNS L S |
Representationala' '/—\éj%0.37 . 52,43 | ' 56.7
Non Representational  60.06 31.153 - 7 56.4
. . ¢ N . .
: K -
¢ NOUNS ' o |
—— | - _ -
Foods . , , 72.26 + 58.89 . . 57.3
Non Food 51.63 ' 19.85 " 55,5
e REPRESENTATIONAL ' \ |
Taught Nouns | 60.37°¢ : 52.43° . 56.7
: - "~ Untaught Nouns : : - » o 54.9 .-
_ B . |
L # SYMBOLS
. LESSONS TAUGHT 2
1 3 257.4 ' 251.7 59.0
s e 2 2 "41.2 . 29.5 .- 59.0 ¢
o) | 3 . 3 o 141.3 65.2 | 55.5
4 3 - 173.4 50.9 : 55.6
J A, . .
‘ ' ri'; 1 L4
e : |
’ a - apple, banana, cup, ball
LY . ,/"' . , L)
b - apple, banama, cereal, chip, candy, food
! ¢ - includes data on L S taught spoon, fork, dish
i. d - spoon, fork bowl:, boy, girl '
-* Based om X correct selections and rejections.
4
' -~ . ' a
l L]
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- : Table 7: Ret:entiOn Levels qn Both Techniques Across Selected Var.iables*
@ S : " (a) Symbols,and (b) MA., °
5.
- (a) T-TESTS ON SYMBOLS AND TECHNIQUES* *  °
. “ A . R ‘ . ‘ "! ‘ ‘ . “'- -
% CORRECT™ - : | S .
RETENTION . % CORRECT | SIGNIFICANCE
SYMBOLS TECH I , _TECH IT O o LEVEL
e Give 63.5 4.9 . 53.5 #3.0 v 1.82 045
" Ball 60.9 3.2 42.3 *4.2 2.18 o .023
) _ L ) '
- Boy 60,2 2.9 © 47.9 2.1 3.75 .0005
] | o > '

5
.

&

(b) PEARSON CORRELATION COEFFICIENTS* ON RETENTION**: MA- & “TECHNIQUES

L4

 TECH 1 TECH IT
. . ‘ . _ . L4 ' F]
’ . - MA Correlation 0.808 . 0.752
) M s ) . . AN
’ ) " Significance 0.049 0.010 °
. n. (5) 9
. . <l . "’/
* Only significant results are réported : . \ :
** Based on mean &)rrect selection and rejection . €. . B
Wy ) " . ’
@ . .
- - - "’//—’-—_’
3
*
2
\0
\-. |
] ‘ ' .
e ® '
»
® -
¢
° .\
r ‘ -
L '{,’)4

~




Table-8:
1 & Minutes, per 5 Lessons.

.9

R b
: )
LSRR
Lesfon /., T

- REACHED -

. 56
61
52
4 55 ' 51
ki
3, 58" 59
SUBJECTS
REAC o : , . ’
TN N\ o
1-4 = 58 ” 55
5 58 e .59

. -

h= 12.

d = this group showed a mean of*63.4 on
~ \ )
. .’ h! ! -~
' l . “ a~1
£ Sy :
o

s(Note:

o4

NG
A 4

Mean Retentioh ievels on Techniques (T1, T2) and Taught & Untaugh Symb

- @ : .
ols, together with Speech Level, Errors

Mean scores refer to subjects who reache , but Hid not exceed, a specific 1esson

Henca these scores differ fraom Table 6 )

PERCENT RETENTION

‘T2.‘.

(@]

l

3° 55 49 2
HJ&’:t57' 45 4 1
‘.1’-:2 L56 53 2

3 w52 2
13 59[/ 53 13

N
»
10 55 50 7
13 56 53 . 13

. -

TL & T2 .

‘ .'f'SPEECH LEVEL -

&ﬂ!é~

t

" MINUTES-TO-

58
57

based on mean cortect symbol selection and rejection

f'pa

57

53

51

K4 P4

57 ~+Y2.0 °

.,~\\J‘7I . ‘&\

-

53 1.8 1
%

57 240

1.3
2.3,
2.0
S TV N

9

2.0
1.7

fAUGHT UN$AUéHT-‘11 TAUGHT UNTAUGHT n TAUGHT UNTAUGHT EXPRESSIVE RECEPTIVE ERRORS .h
: 3 . - -

b /}rﬂ o
A3

2.6b

CRITERION
616. a‘,ﬁ w0
© 2534 . 257.2
11543!» \z 123.0
27095 ’”’"3 C 196

173’6§QF13 oot

ﬁyh =
3léﬂ2 12 846 .8
173.6 13°  77.2

) . &{\'
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Table 9; Retention Lével for Actua} Symbols yéu Pic%ytes of Symbols -
: . PERCENT RETENTION | ‘ "
TECHNIQUE 1 . TECHNIQUE 2. "
ACTUAL . PICTURES OF ACTUAL .. PICTURES OF '
SYMBOLS ~ SYMBOLS  n SYMBOLS _ .p  SYMBOLS n - _ SYMBOLS _  n
Apple 76 5 56 5 70 1 34 1 '
Banana 75 4 48 4 64 1 66, 1V e
cracker 76 1 56 1 68 1 66 1
Teacher = . 72. 3 46 3 80 l3_ 50 3
Child \ ‘--// v — I - — _ -
andy 737 4 n 4 67 2 55 ¢ 2
Chip ) .72 1. 35 . 1 72 2 55 2 \
cereal (= - — — 76 1 J 50 1 .
BI)L 71 3 ' 50 \\\:\ 3 . 64 1 50 1 ‘
Box - 7 3 sit ;F\\ 64 1 50 1
Cup | — -;‘ - SR A [\ 1 4h . 1
cive 81 3 48 3 - - -- N
Clean 86 2 56 " 2 - - - -
Insert .' -- - .- - 65 1 50 1
Sleep 81 2’ 69 2 - - — A -
Spoon. 70 2. 56 2 “80 1 o 54///5. 1
Fork ., - 71 2 46 2 - - — -
Bowl 63" 1 52 1 66 1 33 1
Boy ~ - - N :
Girl 71 3 43 3 - - o . -
. o,
NOTE : Iﬁ 3 individual instanc;s, piétures oé symbols had_higher acores? T2: :
- chip 887 vs. 69%; Tl: candy 83% vs. 76%; and 72% vs. 63%. / ' N

* Mean of correct symbol selections and rejections.

1

L4
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)’
(a)¢Overlearning Trials & Errora Per Symbbr (L sgons 1-4);

Obeflearning Trials on Lesson 1 Only

’
s MA APPLE
~ g *.SF 1.6 53
‘ o m 1.6 . 51
) : ks ~ 23" 53
N ' -

* X correct symbol selection and rejection.

3

& (b;ngt:nigon Level for the 3 S G6iven More than 200 Exhﬁa ridls (Lesson 1).
. (a) EXTRA TRIALS ON SYMBOLS IN LESSONS 1% 4\ fﬁ" ~
| , .. PN
_ APPLICABLE X OVERLEARNJNG X ACCOMPANYING
\ SYMBOLS _ TRIALS . ERRORS '
Apple 126.3 / 7%56 £19.7 . -
Banana 63.0 é #; V . 82, 28 +29.1 ' . "
- Cracker P, ” 4m495.72 +27.5- ‘
a Qgs Aa'* &“' 22,48 %82 '
C Te¥gher SR ¢7» 12.16 ¢ 4.5
‘Cand a4 G 42.20 £11.3 ,
_ Chip R 38.00 ¢ 9.5
Cereal ':‘ . ‘%45%’3 . g . 3024 + 8L
Ball i AR ¢ I ~29.92 & 8.2 "
: . : SR i
‘\\\\\\Box\;gé;; :¥~\ﬁ’ 'd*égigg&il 4%.68 +10.9
. Cup '=“-\,‘“fu*ﬂ — 5,8J;f ‘ +46.72 +13,8 R
) RN . v . v
ﬂ%s o %¢  (b) MA'& RETENTION LEVELS FOR '3 Sg Given More than 200 o

% RETENTION*

BA'NANA
56
50 56 d
‘ &
60 * 58
< .
'\
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- O
Ll

o -'y : B L . )
All taught, individual, symbols were passed ]
& for one moun'by subject MS. Errors on RetentNon tegt\were in response
... . to sentences and/or.untaught symbol combinationd: )
. - : ten v, o

4

o Yy - oz s,
LEARNING: . # CORRECT SYMBOLS
\ ' - M . \_.
SYMBOL TYPE | ‘
1.; All (nouns, verbs, . : 3
adjectives, etc.) | © 46 60 &4
2. Noyns ) - 19 27 - 20
13. - Verbs . A 9. B
‘RETENTION: -
' o B 0 ° . . '_\'. ~» ;
# errors . SRR § | 12 16
" % errors s 24 20 35
“ % correct retention = . 76 - . 80 " . 65
| | . - Y

'ﬁgfedkgin'Test, except




R ~
| ?/ ? 49
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" Table 12: Compa¥iSon of Original, Dropped and Re inedﬂ Su ects in the Two - -
: ‘ " Ggoups (Experimental and Control) on MA,and
A I ¢ L J '
. n° CA°  MA  Leiter ,; PPVT . K-B S-B X
v & .
Original Sg .
o o .L : . . * . .n . = ’
Exper. ¢ . . 33,° 13.3 s 2.0 43 34 11 - 29 18
Control - 20  11.8. 2.7 41 23" - 14 25" 25 .
Retained* § ¢ ‘ i :
v s . | _ .
Exper. . 28 12.7 2.5 © 43 33 12 27 21,
Control ~18 11.8. 2.2 Zol y ) \15 26 27
. ] ) e . )
Dropped ng X
R N . ’ _ .
- Exper. 10 14.9. a-1,.5 - 35 ., 9 36 13 o °
., . v, . o
Contrgl 4  11.8 1.4 -- 20 © 1 25 19
-‘ r-h . i ) [ ]
*Includes 8;3 added to program . _ : .on ‘ )
'x:’ d . . [

» - Gr
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Table 13: Pre- and Pos Traininé? Significant Changes on ReCeptiQe Lingque

]

L] . and ooperation: T-test Results . -
.o . . - i : - ‘ . o
o ., X18.E. ' SIGNIFICANCE =~
. VARTABLE - PRE POST . 't LEVEL ‘
% Correct receptive speech ~'61.72 #7.67 72,92 #5.53  2.07 | .025 T
Cooperation ' 1.95°+1.39. 2,23 +0.09 2.03 - .028 .

Q’ [

£l
>




: N . Table. 14: Attention-Span Chaﬁge from-Pre- Post-Training: . \
® ‘ ﬂ (a) Analysi’s of Covariance Across Groups; (b) f:%ests Within.Groups
o N v r‘ . . ‘ ) S ..'. ':\ . h ' ,

. ATTENTION SPAN

(a) Attent:iod:S an Change Across Groups*: Ar_lél gis of Covariance** '

51

‘ o . ° R ‘ B '
o . T : - CHANGE ‘ FICANCE
MONTHS - . GROUP ~ X* S.E. - F O-\LEJL -
I . Feb-Oct. Exper. i , ~ 0.50 1.2'6‘. ) . ' N,
) ; | i, o . 4.98 03
Controls 0 J1040 £48 :
° g,
_ (b). Attention Span Changé Within Grouj)s*:Tt-tests .
A . ATTENTION SPAN .
®o & | : . CHANGE | SIGNTFICANCE
v . MONTH R GROUP . ., Xt S.E. - ot I:.EVEL
Feb.. Ex*er:—Post—traini;lg 3.13 +.18
- ‘ P 1.9 . .'04
- . Oct. * Exper.-Pre-~training.‘ 2.67 *.23 ' °
. N ’ .-;:) : [}
. . N\
Feb. » ‘Control-Post-training 21.47 .42
oo —2.94 .005
Oct. Control-Pre-training . 2,87 .31 .
® ! i , ' |
. “
*. Excluding 3" fast _z;wbject.s .
® . ¢ X* Controlled for MA
» ‘ -t
y !
®
W
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4
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. . o,

- . ‘ PN '_‘ . '. . a. TIME-

NE

Y

S Table 15: (a) Time Spent with Subjects, (b) #'reachers/child -,

N

* ¢+ - TIME IN MINUTES  * # SESSIONS MINUTES/SESSION

ALL ’ ’ . °
——n ¢ . -
] [ . L A Y -

GROUPS . X + S.E. Xt S.E. - X + S.E.

" Retained S_. 5 1284.07 ¥92.29 57.81 ¥3.39 © 21.95 £.65

. N

n —

Retalined. }

. AN

: Retained SR ' o ) tﬁ :
¢ ,Controlsf ¢ 1537.08 *120.44 7 66.56. +4.19 23.007+ .93

. f R B
e
ALL SS.:, _(New,ﬂ J .

‘Dropped, Retained) 1135.93._183.38 »  52.717+3.06 , 20.83°+.69

'

.
\ N A‘ _ . . u (1
TSR =

. it . u
_ IR A+ : ' s

G : L : .
)‘,; i . ’ - = + e = . t .
. ’{\,:A // (b? # Teachers_/g‘p:l.l’d X+ S.E. = 6.38 £.53 ’

6}})

k \;I'
L *

e,
’
a7
M
A
A :l-'
i
1 :‘)
' " e
s EA
(" &y
e Ar'.f.‘r:'-‘-
Y {4,
Vi
L ";' .l*‘. ':!)t
i v
FARY

Exper imentals " 912.00 85,95 | 44.94 £4.06 . §  20.32 £.68
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. Figure 2: Trials-to-Criteribn for ‘Sanie-(lpnte_nt: Lessons: Fast Learners
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