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A25TRACT
AVALYSIS CF A IMLUVIHCD

Ot TRAINIVG THy MINTAILY RLTARDLD

by lMarjorie Ann Yescolt

This non-comparative study was undertaken to explore
the practiility and possibility of trsining the severely
retarded on prepositional end abstract concepts in response
to verbal commands. [Fourteen institutionalized severely re-
tarded children snd young adults se¢rved as subjecte, Lkight
were trsined on a Multiple Differentisl Response And ireedback
Apparatus (FMUDRAFA) using a methodology which specified tne
deficits of the retarded subject and applied learning
principles to overcome them,

It seemed that knowing a high initisel number of concepts
et pretest led to faster subsequent learning, but this made
no appreciaktle difference in retention. Subjects k-owing a
low initizl number of concepts retained as well as those
with a high initial number,

That subjects could learn to use verbal mediation 1s
evidenced by the fact that some non-verbzl subjects were
trained to resd meaningfully. It wes concluded that MNUDRaFA
was effective in bringing the behavior of the retardate under

the control of abstract vertal comiandse.



Specific recommendations concerning the use of MUDRAFA
and how to interact with the child were given. Implications

of this study for further learning research were also discussed,
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CLAPTHR T

NTXCDUCTION

This study ettempted to explore the effectiveness of
a metnod for training the mentally retarded. The broad aim
is to facillitate niore independent living on the part of tne
retardate by briaging his behavior under better control of
verbal stimuli., This means training him to respond
appropriately to a large variety of verbal corwands from
the experimenter or parent.

Since this was &n explorstory stucy, no hypotneces
were generateds Cur besic premise is that the severely
mentelly retarded can learn and retecin.well, hut thet they
suffer certein deficits in the ccnditions c¢f learnin:e. .Je
nave attempted to identify these cdeficits and to employ
optimel conditions and principleé of lesrning to overco:r.e
them,

Benoit (1%G57) considers attention to be the primary
factor in leurning. I'or the anentally retsrded, the Ifocus of
attention 1s larcely determined by the stixuli around them.
Wnen lezrning 1s incomplete, a complex situation leads to
mass activetion wnjch results in disorosnized behaviore. at
thie becinning of trsining ne recomnends simplifyin, the con=
text by diminishing the over=-szll stimulation so thet a
respouse will not be disrupted wnhile it ic¢ in the process of
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being reinforced in a repetitionzl series, Later, after
the response is fairly well strensthened, tinese precautions
may be eliminated. |

Zeaman ¢ ilouse (1951) in a stu’y of two-cinoice spatial
and delayed responses attributed the absence of a delsy-
learning=-set in the mentelly retarded to position habits
and perseverction errors. Thnese navits and errors were
ascribed to a aeficit in the attention function. In 19(¢3,
they related the inhibition deficit to the poor attention
or distractirility to account for the inentelly retaraed
subject's ignoring the relevant stimulil.,.

Denny (190l;) surgests that the inaibition deficit may
be more basic than the attention deficit, that is, the
subject's failure to inhikbit the effects of extraneous
stimulil accounts for nis 1inabllity to zttend to tne task.
Since the subject cannot innibit responses to other stimuli,
he cannot zttend to a set of stimuli for any lengtn of time.
In sny event, the retarded subject lacks the self-initiated
sets which allow for consistent and coatinued respondin;.
for Zeaman .: ouse (1961), the delayed response deficit is
also related to tne lack of avility to maintain a self-
initiated sete.

Because the mentelly retarded are rniore stimulus bound
than normal (denoit, 1957; Denny, 1964) and respond more
to irrelcvant stimuli and engage in tazsk irrelevant benavior
(Cruse, 1961; Terdsal, 1965), this may lead to an incidentsal
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learning deficit in the retarded. In incidental lezrning an
individual must msintain sets which are not established for
him as they are in intentional learning. Fecause thne men-
tally retarded are distractable and show poor sbility to
esteblish sets, they do not encounter consistent pairings
of stimulus and response., YWhen the mentally retarded are
sufficiently well instructed or guided, as under intentional
leerning conditions, they often do not show a learning
deficit (Denny, 1964 ). For example, Stevenson (1960) in
two experiments on object and pattern discriminations found
no difference between mentally retarded and normal subjects
when matched on MA. Singer (1963) has found that the men-
tally retarded sre poor incidental learners. O©Cn a passive
incidental learning task in which there was no response
involved, the mentslly retarded showed a marked deficit.
A misdirected task in which the subject was to respond
with the color of an ohject revealed a lecs severe deficit,
There was no significant difference tetween the mentally
retarded and normal subjects on an intentional learning
task. Baumeister (1963) found an incidental learning
deficit in the mentally retarded on an immediate recall
test, but the normals and mentally retsrded were equal on
a recognition test of incidental materiel 43 hours later.
These data indicate the need for the mentally retarded to
be directed and guided In every step of the leesrning processe.
Presumably, an incidental learning deficit riakes it

difficult to perform extended behavior sequences, especially
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with respect to language behavior. Tiie mentelly retecrded
may know farmilisr objects such as ciair, tatle, or food
well, iut prepositional gnd relational concepts s.ch as
behind, throu~h, and over are known only very poorly and

sre extremely dirficult to learn because the sulject nust
attend to the relevant stimulus over a tirme span to learn
1ts meaninge Such a deficit could account in psrt for the
lack of verbgl tehavior in the mentslly rcfsrded. Griffith,

3pitz, and Lipman (19£9) in sn ebstraction tesk found that

the mentally retarded scem to be altout tiree years behind
their MA iIn languare development,s Luria and Vinosradcevia
(1959) point out the discociation “etween the verbal and
motor systems in the mentally retarded. They stzate thet the
lanruaze function has not developed sufficiently to regulate
the behezvior of the subject; inhi»ition is impaired snd
differential conditioning 1s poor. Tne subject fzils to
inhinit because of a lack of verbul control. e does not
attend to the subtle verbal cues beczuse of his relative
inability to inhibit other recsponsese

Thus, the mentslly retarded suffer from deficits in
leerning which seem to stem from deficits in duration of
attention, incidental lesrning, inhir»ition, end verbal
mediation and behsvior.

One set of principles which have teen found useful in
training the mentally reterded sre presented helow (Denny,
196%5) and are placed in the framework of Elicitation Theory
(Denny and Adelman, 1955). Accorling to this position the
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nain parsmeters of learning constitute weys in wilcn the
situation cen be srranged so that the organism makes or
continues to make tihe designated response, Tnese principles
atteck the deficits listed above by a metnocdolcgy wnich
employs optimal conditions in the intentional lesrning of
atstract concepts, prepositional phreses, and relationel
concepts.

The main principle 1s the elicitation or specification
of the response. according to wlicitetion theory learniag
occurs only wizen a response is consistently elicited in a
given stimulus situation each time the stimulus is present.
In order to insure elicitation of tne correct response
without evoking competing responses, tarriers are used so
that the subject can choose only the correct alternztive,
The use of barrlers is particularly important Lecause the
mentally returded tend to perseverete and follow position
responses (llouse and Zeaman, 1953; Kaufman, 1959) aad make
little use of negative cues (House, Orlando, and Zeaman,
1957; Oatley, 1965). Cnce tune response is strengthened,
the barriers are opened up. Crutcn cues, manual assistance,
and coaching are also liberally used at [irst to specify tie
response snd are later dropped out.

It scems possivle that the mentally retarded fail to
form the ascociations necessary [or adequeste adaptive ve-
navior partislly because the amti uous and inconsistent
reinforcement supplied by the normal environment does not

lead to adequate discriminztion between the relevant and
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irrelevant cues in the multiplicity of stimulil impinging
upon them. A lisht, social-verval reinforcement, tangitle
and token reinforcement provicde im ediate knowled:e of
results necessery to specify the correct response zgnd form
these assoclations. This is psrticulsrly important in the
later stages of learning when other alternatives are avail-
able to the subjectes The correct response is imaecdietely
followed by the lisht and incentive the incorrcct response
is not reinforced and a different response must te macde.

Tne role of kinesthetic feedback is also emphasized
since the occurrence of motor responses to relevant cues
facilitates learning (Smith and lleans, 1¢61l). The method
outlined below allows the subject to periorm the response,
to see his response, etc., so that the subject provides
himself with & discriminative stimulus as well ss having
someone else provide it with a li - ht and social-vertal
reinforcement. Such cross modality learning nhas heeu found
to facilitate learning (O'Connor end Hermelin, 1¢62; iayden,
1966). Dirferential visual, zuditory, kinesthetic and/or
tactual feedback also identiiy whether or not the acsocisted
response was correct,

Cole and Shaefer (1961) found that ceneralization of
learned response occurs in the severely mentelly retercded
in much the same fashion as in monkeys snd man. In order to
promote stimulus generzlization and positive trensfer, we
train for the meaning of each concept in a variety of
different contexts and use different versions of the stme
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stimulus quality or object. In concept traininc tne reneral-
ized responce is inhi-itory in nature. Thus relevant cues
continue to elicit the appropriste response wuile nonessentisl
contextual cues tend to remain irrclevant.

In order tuat the concept be tane only aspect of thae
total stimulus situation which is a consistently relevant
cue, we must randomize the contextual stimuli. All otner
possible cues such ss position, shape or size of slot, etc.
are randomized so thet the correct response 1s consistently
associated with the same cue in a series of like commands.

Lance (196%5) found that the mentally retzrded venefit
more from overlearning than normals, and are identlical to
normals on savings scores under conditions of overlearning.
This repetition of learning yields best results when it is
distributed within s session and across sessionse. Thne
repeated use Introduces a variety of contexts and thus
increases generalization and trsnsfer.

SZlicitation theory emphasizes the importance of
incentives and the removal of incentives as consistent
eliciters of the to be learned response. That 1s, there
is no learning of a differential response without the
presence of an incentive in the goal wnich elicits approach
and conditions avoidance of wrong slternstives. Tne rein-
forcement gets the organism to make the response which the
experimenter has designated to be leerned. Tiie mentally
retarded suvject must e interested and remain Interested
in the task in order to meke appropriste responses and to
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rnaintain these responses without msking alternstive responses,
Hish success (Sutterfield, 1963; Kass and Stevenson, 1901)

and switching of incentives (4ldrich and Doll, 1931) hsas

been noted to increase periormance of the mentally retesrded.
Therefore we select the agent most reinforcing to the sub-=
ject to maintain his attention and interest in the taske

Also a veariety of incentives, a variety of corwaands, snd a
whistle, are used to maintain attention.

An obstruction to getting the behavior of the mentally
retarded under verbal control is the dissociation between

heir verbzl and motor systems. O'Connor and lermelin (1%62)
found that the advantare of a cross modality siltustion 1is
lost when verbal encoding is prevented. Therefore we train
for specific use of the languagre by having the suvject
verbalize tihe concept and by bullding in verbal mediators
for guiding and directing his own behavior.

The more complex responses are obtalned throus/h shaping
techniques which involve reinforcement of vehaviors success-
ively epproximeting the criterion behavior. Throuch chalning
of responses by shapling techniques, the abstract concepts
which are difficult for the mentally retarded to learn by
other less explicit methods are developed and made resistant
to extinction. In this sequentiel building we take advantare
of positive transfer by shaping in easy steps on whst has

previously been learned.



CilaFTER II

MZTHCD
Subjects Fourteen institutionalized mentally retarded
children and young adults, ranging in e;e from 5 to 33 zezrs,

and recorded A from 7 montas to lj yesrs, 3 months, were
selected from “owell State llospital, Six of these subjects
served as controls and were roua hly maetched witnh the experi-
mental subjects on the basis of numbter of initial concepts
known, MA, CA, and ward. The subjects were preselected over
a 10 week interaction and observation period on tiue basis of
overall responsiveness and physiceal capacity. OCvercll
responsiveness inclucded attending to clepping nands, ver-
balization of the subject's nazme, following hand movenent
with eves, and behevior on the ward. Only subjects with
extreme spasticity (i.e., could not grasp and hold onto an
object) were eliminated. ilospital records were then in-
vestigated to determine CA, MA, and IG. This study wes

to have inclucded only subjects with an MA of at lesst two
years, however, two younzer subjects with recorded l'a of

7 months were retained, 3ince the purpose of thisg study

was to explore the eilfectivenecss of a method for trainaing
the severely rctarded, a reprecentative sample was con-
sidered to be importsnt snd therefore selection was not made
on the basis of type of retardation.
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Faterials The subjects were tsken individually lrom ti.e
hospital to an unused building in wi:ich tne office and experi-
mental room were located. The experimental room wes carpeted,
free of distractinz stimuli, and contained two chairs (for
experimenter and su:ject) snd INLDRaT4h.

Stimuli for tne individuel subject, primary and
secondary reintforcers, and Sticky-Gum Lor attaching stimulil
were kept inside IXUDRAFA.

Stimuli and crutch cues were cutouts from 3ears catalogues
and cnildren's magazines, and were pasted on heavy paper
(13 x 13 in.). Csatecories of stimuli included: humsn (parts
of body, faces, people jumpingz, people sitting,...); animal
(cats, dors, rabbits,e..); clothing (saoes, coats, dresszes,..);
household furnishings (plates, televisions, beds,e..); toys
(trucks, stuffed snimasls, bicycles,e..); colors (any and all
of the avove, paint chips, colored pive cleaners, cclored
tissue); end forms (3 and 2 dimensionsl plastic, wooden, and
paper objects). Varied reinforcers included psper money,
marshmallows, basebegll csrds, Christmss cards, trinkets,
toys, magazines, and 2" x 2" ceranlc tiles. Tally shcets
(entered daily for each sutjzct) listed experimenter, sub-
ject, length of session, number of concepts trsined for,
nuwiver of slots open, number correct, number wrong, percentzse
reinforcement, reilnforcers used, and comrentse.
Appsrotus Tne training apparatus, a liultiple Differential
Response And Feecdback Apparatus (IUD34AFA) is essentially the
sarie as the Multiple Cperant Froblem Solving Aparatus (LCE3A)
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which was Ceveloped as a therapeutic procedure for chronic
schizophrenics (King, Armitace, and Tilton, 1660). I UDIArA
is a 2' x 2' x 2' woolden cube, open on one side, witn a
sloping front panel. Indepentent of the rest of the front
panel is a 16" x 16" panel containing 2 cross like aperture
whicih can be rotated and thus oriented in four directionse.
Rotation of tne bosrd prevents & particular slot in tne
aperture from becoming a cue for a recsponse. Tne L} slots are
eacin of different lengths and widths. The varying lengths
and widths of the slots allow differential kinesthetic
feedback for each response made. Tne slots cen ve closed
off ty means of trunsparent plastic barriers, thus sllowing
specification of a psrticular response with the gradual
opening of the other slots. Frojecting from the center of
the crosslike opening is a metal lever wit: a translucent
plastic handle in which a light i1s mounted. This lirsht is
operated bty the experimenter for s correct response. A
small white pointer may be attached to the lever so that the
subject can go in front of and behind stimuli. Tinis lever
i1s maintained in neutrsl position st tre center ty tension
springse The stimull or crutcn cues can be placed &t any

position on the panel with Sticky-Cum so theat tlie subject

can "move to the apple," "o next to the cat," ";o0 over the
eyes...”
Prcoccedure rhase I = interaction, observation, and

selections This prnsse consisted of otservation of the sucjects
on the wards, selection of children, snd filling out the

11



general information pace of the Concept Knowle ge Test. The
subject was played witi, teken outside, and familiarized with
the experimental roome Also durins tnis phuase the arent
most reinforcing to the ciuiild was deteriined. Fretest was
conducted in the hospital pleyroom and during interaction
wlth the child on the hospital premises, Scores on pretest
and retests were number of ccncepts known. Criterion f[or
kncwled; e was perforrnance of &ll fcur tasks under a concepte.
tnase IIL (kxperimental Subjects) - training: After
the subject hiad been femilierized with the experimentsal
room, snapinz of a response to spproach t:e macnine aad to
reach and hold the lever tegan. Guidaice in the form of
manually essisted responses and crutch cues were libterally
used at the beginning of training and dropped out latere..
Subjects were trained Irom coacrete to rore sbstract con-

cepts (e.ge, first "go to (object familiar to subject),"

! !

then "zo to red," and finally "o throusn red"). Time in
tie experimental situation was gradually increased from

i to )5 minutes, always stoppinz before the subject became
tired or sihowed signs of the situstlon becoming zversivee.

A retest followed traininge Aetezt for group I experimentals
followed 10 weeks of training, after whici they were trained
for 3 more weeks, were retested, and then weat to phese III.

Group II experimentals were retested after 3 weeks of train-

o7

inr, and then went directly to phase III.

1b}

Pnese IIC (Control Subjects) - interaction, imitstion,
pley activity: OCubjects were ensared in play activities

12



on a 2 or l} vear level wnich encoura-ed muscle coorcinetion,
eye-hand ccordination, and attendlin;, to tne activity.i
Arain, tne subject was returned to the ward before e kecame

"do tais"

tired. In 1Imitation activity tilie suvject was told
in building up a sequence of teanevior such as patting heud,
extendinz armn, clapping hands, pickinir up crayon,e.. <.1€5€
subjects were also siiown pictures a2nd rezd to from pre=-school
children's tooks. They were reinforced with cendy at the

end of each play session. Subjects were retested at the end
of 10 weeks.

Fhase III - Yo contact period: During this time there
was no interaction with tiie subject 7 the experimenter,

At the end of 5 weeks the subject was retested to deteruine
retention of the concepts over the rest interval.

Training sessions were neld § ders a week. LZach
session the meciaine wss checked over, stimuli end reianlorcers
selected, and tally sheet prepared. The subject was then
taken from thie hospital directly to the distraction free
experimental room, using concepts alcng the way (eece, push
the elevator button, open the door, look st the red caryees)
At first no more than 2 or 3 concepts were covered per
session, with each session lasting no lonser than L or 5
minutes, The situation was to rcmain & pleasant one for
the subject and hie was always removed before he tecame bored

or fatijueds If the subject's attention wendered during the

.

*Activities plamed by liles Carmien Ve an
t

=)
of thysical Lducation, Iichigan Stote Universit
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experiment, tne experinenter clapped his hands, blew a
whistle, or bangsd the front of the machine. A wide varilety
and number of concepts in a time span of LS to 60 minutes
was cradually built up as the suhject became more attentive.

Concepts first used were such as up, down, ri~ht, and
left. After these were mastered, more atstract and preposi-
tiongl concepts were trained for. Tiiree riore sdvunced sub=-
jects were then trained intensively on the concept of
numerousity by presenting 1, 2, snd 3 objects on the board
with the symbols under them, then eddition and subtraction
of these objects. They were later trained on the symbols
and words for numbers up to tene. Letters making up simple
words, words in conjunction with pictures, snd phrases using
these words were then tsught,

A picture with the word were presented togcether et the
end of one slot, the letters making up the word were presented
at the other three slots. Tiie sulject was trained to go to
one letter, opening up the slots rradually. Thnen he was
trained on esch of the other letters. e was then trained
to go to the letters in a sequence wnich spelled tne word,
and finally to the word itself, After, cowrplex words and
phrases whicn could be used on the werds were tau. it thece
subjects. During tne initial traininz of a concept the
subject was assisted and given manval puidance, if necessary,
as well as vertal instructions by the experimenter. Concepts
and commands were repezted within a session so the child

would not scquire a set to do something different each time,

1



Concepts were repeated across sessions to provide overlezraning
snd give the subject the opportunity to perrorm a concept
he already inowse.

Responses were shaped by reinforcing approximating
behavior. Crutcih cues In the form of arrows and known
stinuli werec liberally used at first 2»d trnen dropped
out es a concept wass better lesrned. Since the retsrded
subject tends to perseverste, all but the sppropricte
response wes btlocked off by mesns of the transperent plastic
btarriers. As tne subject came to respond witn suorter

latency, the berriers were opened vp one &t s time. If

" t

the subject made an error ne was told "no" or "wrong.'

If the error persisted berriers werec closed and gracually
reopeneda.

In order for generalization (i.e., transfer into dsily
life) of a councept to occur, we maximized the s timulus
context in which it occurred. To accomplish tils with
MUDRAFA, we used a varlety of comrends and presentztion of
stimuli. e veried the position znd orientation of stimulil
by different placements and by rotcting the face plate.
Comriands were varied by different intonsticn end phresing,
gas well as mixing the commandse.

Secondary reinlorcers (ceramic tiles) were built up
on a percenta;e reinforcement schedule. For esch response,
the subject received a tile token, end for &n increasing
(over sessions) number of tokens he received a primary

reinforcer. This type of schedule was introduced to prevent

15
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extiaction of the response and to decrease the rate of
satiation by incressin;:ly spering use orf tne primary

reinforcer,

16
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Durings the first week or two, leurnl g proceeded

slowly end there wes poor retcecntion from session to

sessione aAfter tnis initial period of adjustment, the

[

expcrimental group s.iowed a fairly rapld lesrnias rate.
Subjects 1, 2, 3, and |} (experimcntal :roup I) respectively
accuired 53, 11, 33, and 19 concepts. Subjects &, 6, 7,
end 3 (experimental group II) respectively acquired 3, 17,
3y, end 3 conceptss In the conitrol :roup, subjects § «nd
13 lost one concept, subject 12 logt 3 concepts, suhject 11
gained S, znd subjects 10 2nd 1} remained the ssmes Sub-
ject number 11 did show & sli it increcse. Tniis sucject
would not pick out colors during pretcctinge. Durins play
sctivity, it was discovered that e used colors spprop-
riately and at retest ne recponied to nurins ol the colorse
Thig subject wss psrticulerly sty and it 1is very likely
thet the increase is due to his fecling a«t greeter ecse
with the experiment=sr cdurin: the lster sessicne &4 t-test
based on tne nican nuwiver cf councepts ccquired per week for
botih erperimental g¢roups as conpered wita the control

croup was si;nificant st the 0.0% level (t=1.73, dI=12).
Fisures 1 to 3 incdicate tuzt experimental subjects in

toth groups I gnd II with a hich initizl nuwber of concepts

17



tend to have & steeper scquisition slope (i.e€., ther lecrned
more concepts witnin a certain tine span than subJects with
low initisl number cf concepts, iovever, tiere wass no
difference in retention. Foth su” jeccts with hih ard low
umber of initial concepts known showed good retcntion over
8 5 week period. 7The only exception 1s experimentsl sub-
ject number 2, for whom it was difficult to determine a
reiniorcing azent. Ior thls sutjcct the experimentcl
situstion tecame increasingly aversive and e was lster
excluded from the stuly.
Gualitative resuvlts The two subjects with Fa's of 7
months were rctained in this study since the experimenter
concluded that a long observation period was a more vealid
estimate of ability than a report wiicn ended witn the

stateiient "the psychologist was kxicked tiorou hly tirou_h-

Vi

mount of tine

G

out the testing." Subjects difl'ered in the :
that they could be kept in the experimentsl room and the

rate at which tokens could be introduced and increasede

One hirnly distractible sut ject would not attead to the machine
but ratier approscrned tine experimenter. Another subject wa
thien put on tne machine and was reinforced winile he watcned.
After two sessions of tie oluer subject responding end

being reinforced, the distrsctitle subjJect vocalized znd
epproached the macnine wiitlle pointings to his mouth. This
behavior wzs reinforced and lurther tresining proceeded

guite well.

I'inisture mersimallows were finslly uvsed as tlie only

13



candy reinforcer siance other cendlies reculred chnewings aud
causzd subjects to choke, thus clstractins tre subject Irom
the experimental situation. The li~nt in the lever was found
to be particularly reiaforcing sgs is indicated by the gesturing
and vocelizing of the subjects wien tre 1li-nit tad :fone out
one day. The experimental session Lhed to be discoatinued
as & result, Tne tokens (cerumic tileg) secemed to scquire
a great deal of reinforcing value to tie subjects Tue sub=-
jects smiled and secmed to obtuln plecsure from stacking up
a nunber of tokens and turnino them in. One sucject even
stole a few tokens to take beck to the ward rather than
turn them in. The tokens produced less reinforcer intrusive=-
ness than other tansivles (candv, trinkets) wi:ich were often
investigated bty tne subject before putting them down or
eatinr. Decrecsed latency for accepting the tokens wes
found to be a good indicator of when it wes feasible to
increacse percentzre rcinlorcement,

Reading (letters, words, and sentences) were found to
te hignly motivetinge Tae sutJects to whom recding hed
becen introduced (numbers 1, 3 and 7) were tuken off ten: itle
reinforcers end tokens and received a marsimellow and trinket
only st the end of the sessione Only the lirnt and socilal-
verval reinforcement were :iven during the sescion. ilever-
theless, rea’ing was well lesrned snd reteined from session
to sessione. All subjects repidly leerncd their own name.
Subject number 3, a semi-verbal non;oloid, rcsponded well to
animal pictures snd household srticles. SubjJects nuwabter 1 and
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7, non=verval cerebrsl palsiled spestics nost cuickly lesrned
phrases that involved them and thut could be used on une
wards as, {or exarple, "I am tircd," "I cm hun_ry," "ilecs
cive Rayford a drink of water." Thece subjects were later
given a set of 3" x C" cards on w.ich tuese pirases were
printed to use in the hospitel. A rfood understanding ol
the sentences is demonstrated by the subjects! use ol the
sentences in a variety of contexts. r'or example, when

asked "Jhat should I have said when I ceme in%" the subject

' n

went to "Cood morning, kathy," tie only correct alternative
for the situation. Thus, verbal mediation gnd its use hed

been introduced in botihh verbel 2nd non-verbal subjects,.



lcor

TQ

50

e . . .

N-COI'TE

T ATe T
lBQ_______:é3 -

TTICL
137237

© 5 10 15

FIGURT 1. COUCZET ACLUISITICE ALD 2

S{PIRINEITAL 3UBJZIT 1 AD CCIUTICL

[\ 1

)



uHHdEpQ=soQ HO Womsas

50T

bor

¢« PRETSST

N ®RITI3T
30
ARETEITICH

REZTI3T

20

Fionre 2, COWCEET ACRUISITICN AiD REITZITICH

(¢}
3

EXPLRII.ZITAL § 2 AID CONTRCL S 9.



mas

mwHHdgQeEoOoOQ HO el

70

60

IETS5T

@RITI3
ARITT I
RIZT33T
—e NON-CONTACT : E
\ 8 Mns
2 \ i —)
5 10 15 20 25

FPirzure 3. CONCZIXT ACQUISITION AUD z=TZUTION CP

EIFZRIITTEL S 3 end COLIROL 3 12.



wRBHEHQHEOQ HO Whu=de

40

20

20

10

eFREZT3I3T
®RITEST
ARSTEITION

T e |
I{LJT.JJ.L

JOI'=COLTA
.

CT: E

-d
23 \

5 10 15 20

Ficure 4, COLCEPT ACQUISITION AID RESTIUTION

e et ——————

EXPIRIVENTAL 3 4 4KHD COWIROL § 10.

24

25

Cr



ae

HO W

- QE OQ

30

20

10

«PRITIT
@RITI3T

RoTZiTICH
RiT:3

NON-COXTACT: T
“«—

‘ S —— ‘*

5 ' 10

Ploure $. COUCEFT ACLUISITICE ALD XLTIUTICI

EXPERIIZETAL 3 5 AUD CCILTROL 3 13,

15

C
baj



Al as

mwHBYdEQHOQ HO

50{

20

10

o,.“'

v
A RoT A

LO¥=C0L 40T :

[T 3P
. PJ. SUBRSIO A

(O REDIIORY

TICI

(R IR
(SN JI'

E

e

8‘

=
-

10

Ul

—_ -

'..I m Y
Wi ahO

izure 6. COLCEST ASIUISITICN AND

7
Py
——de

EXPURIUNZITTAL S 6 AUD COITRCL 3 12,

ST TICH

15

n
¥

?



£4
o
Ca
r-
~
=

o

ST
lhdh a L

o

@]

2r

7o

MM O DOFOMAEN

20

Pes

T "~
U

CACISITI

10
— e
LI

A

44

7

;
COLCZET

Fi~-re




15

=

®)
(= P
a ot =mo
S t U
£ b mi o
[#8)] 4 B -t
ICSR <5 B <3 IS *
o e~ [s Qo
. G qQ -5 ]

(@]

10

NON«CCNTA
8—

AP ol |
AN ]

Y RO

¥

O EMRAME O DOHEULDEAMEHN

M

L 38 Ll

(R SRR
el

T
ddande ad

Y
o



CHAFTIEER IV

DISCUSIION

The examples described akove lend support to our prenise
that the severely reterded can leern, jiven the gppropriate
conditions. LUDRurA and the methodology contained nerein
provide these conditions and bring the tehcvior of the subject
nnder control of verwval comvends in both ver szl end noa-verbzl
subhjectses Thus, as in other studies (&1lis, Barnett, &nd
Pryer, 1960; O'Connor and fierrnielin, 195¢) we find thst the
retarded subject can lezrn to use vertal mediators wiien
tralned to do so,.

The results indicate that there is rreat intersubject
varizcility in tune concepts bteing mastereds Subjects with a
hish nuwmber of initial concepts known tended to suow a

steeper acquisition slope than those with a low number of

initizl concepts. However, there is no diiTercnce in reten-
tion of concepts once lecrned., Trig is similsr to studies

wnich compared normal snd retarded subjects and found no
evidence for a retention deficit (Lllis, Darnett, and Iryer,
19€0; Wischner, Braun, ¢nd Pstton, 1962).

Cood learnin- and r-tention of reading is protably
explained by the fact thet this wes s hirhly reinforcing
behavior for the subjects. The nonroloid boy hisd previously
been shown mecezines with lerie colored pictures end had been

29



civen marazines &s reinflorcers. The two non-vertal cerevral

nr,

pelsied spastics wad been read to irow children's books and
had previously been told to 1lift taeir left hand wiaen asked
"Are you tired?". hen rezding wss introduced thiey wer
told tuey would now ve aule to tell about themselves by
rezding a card and suowing 1t to the experimenter. A4n
important Csctor in learning wss tie sequential buildinc

of words and phrases which could be used by these subjects
on the wards. Althourh retest and retention scores for
further readine training are not available because of a
qusrantine in the hospital, inspection of daily records
indicates tiast the acquisition and retention from day to
day was even better than for olther concepts,

The example of the highly distractible subject implies
the possitility of increased lesrning ty using & model in
traininge.

Specific recomuendsations whicih may be msde froa the
results of this study are:

le Use a distraction free room so that attention is
directed to the machine. Introduce new stimuli often to
attract the subject's attentione.

2o Althourh training 1s best approasched as a game,
it appears to te more reinforcing to csll it ;oing to school.
The suvuject is often reinlorced on the wards by tne aides
smiling and szying "Oh, Jolinny's going to school now" or
"Jhat did you lesrn in school tocar, Diszne?".

3e Be kind but firm. Use a positive approacie 1cep
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the situation pleasant Lut insure that the subject recornizes
the concept as a command to wnich he is to respond.

e Ze an active participant yourself in trzining,
make wide use of msnual guidance and crutcn cues, Later
be an active ouserver-reinforcer,

C. Attempt to keep the surject active, do not allow
him to get bored. Cffer a variety of stimulus presentstion
and vocal commands,

6. Remcmter the characteristics of each cinild and con-
sider his individuel abilities and attention spane A gilven
duration of experimentel session may be appropriate for one
cihiild but not anotier, just as a certsin reinforcer may be
appropriate for one &nd not another,

7Te Introduce new concepts before the subject becomes
fatipued, remove the subject from tne evperimentzl room be-
fore he becomes fatigued..

8e 1liake availlable powerful and lasting reinforcers to
eliclt the behavior wanted.. Zince the retarded suvject
tends to perseverate, it is importent to specify and elicit
the correct responses Tiiis 1s done bty giving the reinforcer
(tancitle and social-verbul), a 1li;nt for a correct response,

saying "wrong" for errors, snd prevention of incorrect

responses by the use of varriers,

9. leke wlde uce of social-vervel reinforcerient but

2

do not use so much as to ccuse reinforcer iatrusivenesse. A

simple statement such as "good ;irl"

with eprropriate
intonation will suffice,
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10, Progress slowly, offering feriilicr ac
using repetition across sessions and within sessions.

ives the subject an opportunity to receive rcinforcement

[¢0]

in performins something he knows well. Use repetition to
build concepts on wizt the subject alrezdy knowse

11, Intrcduce the token system as soon as possicle.
This produced very little reinforcer intrusiveness and seemns
to specify the response as correct better than tansitle
reinforcers. The subject seerms to anticipate receiving a
reward for a stacli of tokens and works without distraction
to accumulate thom.

12, Faximize generslizetion uand traansfer by varying
the context in wihich the concept occurse In the experimental
session, vary the comnands and their intonation. DRotzte the
board and caangze the stimnmull end their positicn. Use the
concepts outside of the experimental room as "go throuch
the door."

13. Randomize the stimuli so trat only one aspect
(the concept) is consistently relevant over a series of
like comrands and all other possible cues such as position,
shape, cr size of slots co not act as relevent cuese.

1llje Talk to the subject even if ne is non-verbal. Tell
him in simple language tarournout training what you are [oing

to doe or example, in removing tokens you migrnt say "

Hethy
you are so good we'll just have me and the 1i ht tell you
when you're rizgant or wronre You can have a candy end ribbon

when we're throuche”
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1T, Tave the subject vervalize., Ask nim questions.

nepe his verbslization by reinforcing sounds &t first and

Iy

U2

later reinforcing only progressively more sultubtle responcese

Suture Zircctions 4 new 1UDRAMA of bzsically tie same

desisn, bubt more comwpsct end with a mechaulzed rotsting

m

front plete is now belin;: constructed. Tie coupact rechine
will be portarle and thwus can be taken to schools, hones,
and bed patientse. Tle gutomatically reotetin. lace plate

is circular g¢nd produces less distraction since tiie ewperi-
nenter will no longer have to interrupt trecinine to chunge
orientation of the slots,

Thils new machine will be used with tiie sut.jects wio
are precently control subjects in this studyve.e They will
serve as thelr own controls since a bagelire for numher of
concents known has been estarlished over tiime in interaction
activity. Tiils new study will also deterinine the erllective=
ness of training the subject to follow tite asctivity of the
experimenter and training to respond to the command "do
thise" It is assumed that imitation activity will facilitate
learning end avoid the slow initial lecerning end snort re-
tentlion pericd.

Also, a study is presently bteing desizned to use
FUDRAFA with culturslly retasrded children. The children
will Ye treined on bzsic geometric dceifns, nuwrerousity,
and readinge The control group of culturully retarded
children will be mztchied on Ca, I'A, and pretest nuuber

of concepts.s Tney will be treined individually bty conven-
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tional clessroom riethodse 4 rctest on ceoncepts and IQ

-

test will dectermine the effectiveness of thne two metiiodse.

o



Tr
‘¢

-

T
~— =
[ PR

e ded e

~—

4
S S .
1 9] 8] o ©
[} LY 4 x| () o R O - G 5}
73} £ K P e 04 O ke Ty O 7}
L7} HEN I [V 8 49 ) W 7} -1 9]
S L S S S T , e 3 e e ~ w3
() 1 [ it e ) "y S £ — (o] s o] (™ o) @]
o T v ¥ I, W ¥ 5] 94 £ L [8) 7
Vs b ' ¥ o Ly 2] (&1 —i o @] o] () 2 PN o ord
N I L . £ G4 [ 47 3 42 o Q =3 [ 42 o}
by iy L. u) N o o 1) (e} o o 42 o o G Gy 2
%) 4 1 4 > ©) I @ ra 42 & W ot -+ o @] (o] o
(@) | u) ] ) 5 (3] i o N i « i 7}
b I ) ' 1, 1 I 9] I 3 £4 [} ()} .5} — —
. 2] " ) %] %) 6 O i o2 (Y 42 Loy 2 Uy o X
£ i o4 RE R [y — (&) () ! “ i 42 > ’
a4 5 1) ty ) ' o " o W) (9] = <)
e ) a, o 177} n [9) B Gt (@) : —i £ £ [H) £
©y ‘e € [ 0} o qa (&} v) —~ 8} 4} %7} @O KB [}
) .o ! 1y (%] 1) ! ot o K> R o 3 Lot 42 ° e
£ 5 ) g Y] (1 1 ri £4 K W D) & o i o
u “ ) ] (. 'Y -2 o LY O o L w i
e Ly o "y r4 - [EH Ry c! e = ol . g 19 8 &)
¢ ¢y 5 40 @ . o R . 42 43 R 1y () o o ~
i 4 ¢) i : - ) -3 e ® ) B S o s
) 40 X 4 1 s 51 S -~ Ul 2] 7] (o © £ )
v L] K o w . ) o ) o + M s V] @ 9]
L) O 4 R vl [ W rd - v) o (&) , 54 @) " ©
e ) ) = G ) b 4+ 42 (@] W ) 8} « L 4
PR g 9} o K + o . o 42 ) +3 O =
[P ] © LK) R X - @) + o [ 2} 0 + ") [} L
t o 1 (o w < i ™ o 3 9 > L3 £4 3 o
3 - 8 [ - ol v L) £ £ iy - ] A w — o
) o rt ) [ta4 [ . o i Y 4 — B} + Q . [ o (o
n (] 3 " &) o 3 ! @ D) i ) i e vl o] .1 4 n\
o 43 a 7 £y L1 — (3] — & sl 4= ] ol o %] o
' v o ¥4 ty | Ky ) 3 L2 () g + ®
- n w i 5. Ca o T 4 o £4 . ' £ T G4 W [S) D —
ool O 9l ) A ol o Q ot D) o] 5] r [0} 3 (e} 4 '3 o
0 (o O [:4 @) N 7! L8 [} + (€ L -3 > — - < -+ &
K o | 5] £ ¢! o 9! ori O | o = (e} (W] %)
£y Fe! + o3 3 O &} + T3 [$) < [ o] 9] s . A
B vt o4 . s . —~ 4+ (3] + G - ) O O o £ + +
3 vl 2} cl 3 O £4 ® W 3 n o o > O P 3
! O 3 ) 5] [y &~ () Al (e} 4+ . + 0 w© O )
O Y & : -3 > e +$ Q w &) [H) 9] o Kol o G
(&) + (V] 3 . & N ) e} ¥4 42 [h) Kol g (%) £ = <
1 o~ S L (3} O 0 K o] Lol (] > D = L2 (3] o £
(@ — Uy = 3] ) + @] (W) (V) (e &~ K > o o~ O
(@] o O 4o iy . 42 S — o = > P [} o + G
o1 ke o Q — ) ~ G4 o 0 w 0 b K 49 G 3}
o o o & o} 0 ) L [V RS D [S T s =
u) 40 — L o (9} () w (%} (@) (9 + o) ] [} &y 4]
A (9] iel W &) [ 3 D] — (D) o (') [\ L . L. & ') © ja
o [ V] W2 £ 42 +2 L ER) w Q ° A (9] i |9 + (OS] 2
(& 54 3 4 T3 +2 «W o o 4 (3} £y [® [ L 3 o) i w0 N c (2]
joN ] '8} @ L4 [) (9] = (] (@] (4] V] o Lo L) o
By > o (V) W o o Q. Gy Q A2 T e = [ n
] -+ £y " [ [ ot Gy _ ol ol o o] o
£ ) (o] L] ) o8 <) & b e G4 2 > ) & G o1 Ko
42 & + 4+ = o 9] Cl L & O o o &~ ko] O W +



WL iCas
Baumeister, Ae A.

A cowvarison of normals and retvarcates with resnect to
incidental and intentional learning, An. J. lente. Defic., 1963,
¢8, Loy=L03.

Benoit, . Pe .elevance of Hebb's theory of the organizaticn of behavior
to educational researcn on tiie mentally retardec.
1957, 61, n97-506.

Denny, ile Re

in International review of mental rebtardation.
Vole II, &liis, ile (a&de), liew Yors, Acaderic Press, 1906
Denny, l e Re

;('_r.v:on

czearch in learninz anda performance.
Hever, Re (Zds.), ..ental retarastions

University oi' Chica_o Press, 190L.

In Stevens, he and
A review of researcie.

Ellis, Ne. Re ana Pryer, Re Se

Primary vs. seconcary reinforcement in
simple discrimination learning of the mentzlly deficient.
Psychol. Zzpe 1959, U, 67=T0.
Griffith, 3. Ce, Spitz, He He, and Linman, ile Ee Verbal mediation and
concept formation in retarded and normal subdjects.
1559, 58, 2L7-50.

Je ZxDe Pocychol.,
Hayden, e Je

Physical fitness for the mentally retardcd.
April 1966, J. Health, Phrse Ed., anc lec.

ouse, 3. Jeo and Zcaman, De, Effects of rractice in the celajed response
of retardates. J. Comce Physiol. Psychol., 1961, 5L, 255=¢b.

Kinz, Ge Ee, Armita‘e, Se Gey and Tilton, Je Re

to schiizophrerics of extreme patholo:;
method.,

A
5

Aa operant-interversonal
Jo ADn. Soce Psychol., 1960, €1, 2756-206.
Luria, Ae Re and Vino_racova, Os Se

1959.
of the dynamics of semantic systens.
89‘1050

therapeuvic epproach

An objective investigaticn
Prit. Je Pcychole, 1559, 50,

QO!'Conner, Ne. and iemmelin, 3.,

Learnin: and recognition in imbeciles.
In Gichards, Be We, (Eds) Procecdings oI the Loncon Conference on
the scientific study of mental ceficiency, Ve
lary & Baker Lid., 1962.

I. bazenham, mngland,
Singer, Re Ve,

Incicental lzarning in retarded % normel children.
FPh.De Dissertation, 1963, lichizan State University.

36



-~

‘-

Y



Smith, Me Pe ancd lleans, J. ley 3Zflccts of tyve of stimvlus nretralnin
+
v

on cdiscrimination learning in the mentelly retardede

Av. Jo Mente Defice, 1501, 6O, 259-285.
Stevenson, He We Learning of conlex rroblams by normal and retarded
c

subjectse. Amere. Jo lonte. Dofic., 1960, €L, 1021-24,

Terdel, Leif G. Stirmulus satiation and mental retardation.
Ph.D. Dissertation, 1965, Michizan State University.

Wischner, Ge. Je, Braun, He, anc Patton, R., 1560. Prosress reporis
learning set projectse.
Undversity of Pittcburgh, U. Se Public Healih 3ervice.

Zeaman, D. and House, Be Jo, The role of attention in retardates
discrirdination learninge In Ellis, We Re (ide) Handbook of
Hental deficisncyrs vcycholo -icsl theory and reccorch.
lew Torks fcuraw=iiill, 1903

Ziglery, K. ey Hodgden, L., and Stevenson, fHe We Thc effect of
support and non-supuort on the performance ol normal a=xd
feebleminded childircne Je Perse, 1950, 206, 106-22.



Sukject's Namo

Birth Dste

Cs

/ C«.SC.:»

Jw
ACC{AFP'JD

/F».sfﬁ r T

(t

b

-~
- .

GEMEREAL Tn’“”‘ TIOY

Pra-test/ra-tast

Late startsd

Date finichad

Ward

Sex

Recorded Xo Qo

Date institutionalized

Physical Condi

tiom

Spastic

lecorded CA ~ Recorded 14

Date I. Q. tested

(Tyroe

———_—r

Ambulatory/noa~arbulatory

they in

(If non-ambulatery what are

)

Verbal/Non~¥erbal

Right/Left Handad

Medication Given -

In fpsech Therapy

Type

CGENIRAL CCMEITS (i.e. what nurse has to say about patieat, or anything you

notice that is pertinent to study)
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TOSTING

l. PW&EH

a. wh my hand
o Push the tW
c. Push the chair
d. Push the truck

)

n

« PULL

a. Pull my hand
o Pull the toy
c. Pull the chaisp
d. Pull ths trwck

J

w

- REACH
a. Reach for the dog (other is cat)
« Reach for the ball
cs Reach for the block
d. Reach for ny head

)

| —d

o POINT--(llave child use pointer from Machine)
a. Point to the light
- Point to the dog (have 2 pictures on table--cther is cat)
c. Point to the ball
d. Point to yourself

J

wm

» TOUCH

a. Touch my hand
o Touch the table
c. Touch your eye
d. Touch the toy

)

(22}

» STOP
a. Have walking subject stop
« Stop rotating wheel
c. Stop rolling ball
d. Have subject pushing truck and tell hia stop

)

|

-

» GO
a. Have stoppsd subject go
» Make wheel go
co Make ball go
d. Make truck go

)

(o]

o DON'T/DO NOT
a. Have subject playing with doll and thun 3ay den't play
. Have subject walking and then tell him don't walk
c. Have subject eating marsimailows and then szy "don't eat"
d., Have subject scribbling on paver and then tell him "don't write®

]

2
3

a8, Look up
Stand up
€. Put hand up
d. Put this tuy up

J




10, DN
a. Look down
b, Sit down
c. Put hand dcwn
d. Put tay doun
1l. Rough 12. SMOOTH
a. a. Pick cut differencs between rouzh and smooth sandpaper
b. b. Bristly pipe cleaner versus plain pipe cleaner
Co c. Glass versus sandpaper
do d. Rough block/smooth block
13, BIG 4. MEDIUM 15. LITTIE
a. 2. a. Pick out big/ muiium /little pencil
b, T b, b, Big/ medium /1littls bottlss
Co Ce c. Which box is big /medium /1litils
de. d. d. Which block is big /medium /1little
16, SHORT 17. LONG
&o a. Pick out the short/long peacil
bo bo Short/long wire
Co c-. Which piece of paper is short/lorg
o d. Which pipe cleaner is short/long
18. THICK 19. THIN
a. a. Pick out the thick/thin pencil
bo b. Pick out the thick/thin block
Co c¢. Pick out the thick/thin lines (on paper)
d. —__"d. Thick versus thin cardcoard strips
20, STRAIGHT 21. CROOKED
a. a. Pick out straight pipe cleaner from crocked pipe cleu: -
(making sure pipe clezner is erooked not cirved)
b. b. Straight versus crooked lines on paper
Ce c¢. Straight versuz crooked cut out pieces of paper
d. d. Straight versus crooked wire
22, IN 23. OUT
2. a. Have subject placed so thai the opening of a box is avay
from hin. Tell subject to place object infor to take
object out of the box.
b b. Go out/in room
Co c. Put object in/take object out of was wbasket
d. d. Put pencil in my hand=--take it out of my hand
2L. CURVED 25. STRAIGHT
8. a. Plck out straight pipe cleaner from curved pive clean:r
(making sure pips cleaner is conrved not crooked)
b, bo Stralgnt versus curved lines on gaper
Co co Straight versus curved cut-out piecss of paper
d. d. Straight wire versus curved wire
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Ce
de

28, BEv

. X
b.
Co

d.

30. TR

oo r

d. Pubt do71 ovsr/

T 29 INM FrONT OF
a. 2u% toy in fr
bl
c. rut ynour hatd

de Pub your toy

OUGH

R <) e VoR
“a. Put toy uvadnglorer tho oox
T b. Piaca your bend over/under wuy bangd
—__co Pub toy under/orer the trlle

i~
unca3r

tha ehair

ont of foonind oo

Co in front of mes/Lelind ra

in frory of /benint you
in froat of ahind culer toy

a. Poke your finger througn this plece of puar
b, Pat your finzer throush tha hols
77 c. Come through th2 door way
_ :dﬂ Pagh the mardls tnrongh ote tuia
31, EZ«WEN
a., Put your hand Leiwesn my hatvds
t. Push the touy baszen thoss two block
"7 e. Walk betwean the chair aid tre t;&ue
:.‘“da Walk betwesn m2 and tha wiull
32, R TO
2o, Stand next to thie table

d. Plaga toy next to ctiop e
33-38. COLCES
Sorcad ont red, bluz, "jtl.n.(n.
a8, Clrclas, have sub“* t then go
- b. ‘Squaz“a
T c. Have suhject pick out vario
outsids
d. Have subject plck cut color:
for bim)
33, RED 4. BLIR I3
3. wiDs __ 0 3% BTACK _____
39, ROMD  LO. SZUARE b1, TRIA
as a. &
b T b, T b
ce T ce .
do _____d. do

L2, sgor
o

Tt
C-

T e

fo ncxt to the table
Flacas ycur hiand nsxt to sy

T L3. HARD
a. Scoft gporie ver

B b, Scft yart bell

co Soft "square" v
de Scit "eizclo® w

42

raus hard Ve

Fard

b
vut siale colors

s grean, whius, black

o 2 to 1'31.

I
L)

colorst ovlvcus ia She rosm or

thet he/ehe i3 vzan

R ol . £ Mg sy
[‘.’»LL,’}I 30.: 13 IEORN
—an ez e ¥
Yr" l‘
8 g

Ficture of cilrcle versus pi
Loond mirror versic afiare
Fell versus block

nard woio ONLTT G

rourd cardh aug 8q

-~
S

<ux hard Ny
verans hard b“71

A

crig hara Telroi®

%0 bzgin wiia

g (roe them

cuna of
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a e, T30 t-"y‘ carg=-ore W ere Ty tave sublec; picok

T T cut Fulljerpiy

da . T har:',’;;--—o;:s,; e ey ir.  Fiek out ful' /o'y o
1.‘ b o TC

8 Tl v2 s v winics
TTTTsL 0 e tie duen

c. rPrieg te by toom
) 2. Puah ke toy 4o o
7. O L3, C°F

A &- Shzoar Fasd ot 1o wable-at e in ol Ye ke
TTTh, T v, g toy f e vl
. 2. e. F W toy o tha sz
“'——--d' -“m.do I IRTIRA OVX/\I.;L your i
e BLTING LD, IZEfZZI-"IZi"‘.’.“x

a. a. o oul crroect pictures of v aa T foo

el o drinling

' B b sibhlect ek Luree off vaonla et "l',/u. ick’
e i Ce Jaet oich St Livosoedsher have N te
- T . L vEe 2riak of water)

d. Qe cuimwiWhio 2o you est/dronk with?
51, WalXKWG  S20 BRI 52, gL
) R, AP I R TE o gubiect to do ench of tlesa:

al

N c.d, L o Have suogooh

Ty Lo bc,
M1t

,-

rzonle doin

ahse

Cay .
DT S Tadese iy 00 UL L O B
DR I . .

Jullferply v

Lave sul,

3
O

Fed

&

R T R Cofe Sume as 2Love o ——
T, C7. LVRE Aol hogra

‘ ab- Samoas av e R e
:_::_ :_::’c;,d, Sare B A )
38. Ty

a. Tu-s ayouid

T . Tura ihe
) ¢. Tura w2
T T d. Twen ths wn bt window

63.
_"_""""“b .

C -
de
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Lprendix B

Sex, Chronologlcel Lige, Iexntcl LCe,
IQ, and Etilolojy of & ctera tion
For IZiperinental exnd vo“trol Subjects

Trp

CA in A in
Yecrs & Years &

ex Months Ionths IS ZIZtiolor

n

~N O U U

Control:
9
10
11
12
13
14

F 33-0 3-7 11 congenital cerebrel ralsyr
A 5-6 Cc-7 11 eccephalopathy

0 13-2 3-0 15 wmongolisu

i 12-1 2=-3 19 anoxia zt birth

Fo13-2 2-5 13 developuicatol creniel ancsoly
i 29-0 4-3 14 congenitcl cerebrel polsy

I 5=6 z-5 25 congenitel cerebresl nalsy

L 13-3 2-5 20 woagzelisa

i 6-3 -3 11 exncerhalopathy

nydrocerhalus, arrested

g

[}

-~

-3

f}) O
o

[

-

G

i 19-4 5= 15 encernalorathy due to sypnillitic
, (prenato 15 infection
il 17-5 2-0 15 undiffereunticated

S
'_l
-ﬂ
O
n
)
o
l_.l
Ul
D
3
<
o
e
'—I
;‘\
L)

sis fetells

I 15-0 2-2 16 congenital cerebral polsy
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Corocert Tiowledoe 3cores Fer IZeci: Sub.oct o Frotoot cnd Ratetts

Zuperinentsl Grour I
Ton- Reten t;o
FPretvest Trelnisg Retest Treinin; Retest Contoct Retes
S-bicct Score Sncn Score S on Scere Sroa Scove
1 45 10 wis. 61 8 wis. 93 5 wks. Q7
n
2 1 " 10 n " l 2 L] n 10
3 2 9 " n 5 S " " 6 2 1] 1" 64
n n 1] 1] - n 11}
4 19 22 59 39
Sxreriientel Group II:
Ilon- Retention
Pretest Troining Retect Contzct Retest
Sabiect 3Score Ston Scor: Bren Score
5 3 8 wis. 6 5 wis. 6
6 06 L] n 43 " 14 43
-
7 5 non 835 noon 55
8 lO 1] n 13 1] " 3

Control Group:
Fretest Ianteraction Retest
Sudbjiect Score Shen Score
? 10 wizs. 0
10 ”1 woon o1

=

11 4o noon 45
12 23 noon 23

13

n
[

14 7 oo 7
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