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n.,retarded, and autlstlc ch:.ldren w.mth Mental Ages (MAs) of
'less than 5 omﬁ years are more: restncted 1n the number of
L components -they learn W]

dant CUe (RRC

) -’f’attent:.on._ However, thls assumes that young, as rwell as

R the J_nd].Vlleal cues Wh.'LCh form the stlmull.\‘, 'I‘hls maY not

‘be the case. B '_
- e ‘ T
learnmg processes Were lnvestz.gated.. In compound learning,g

unit, J. e. the components are not learned separately n
'conf:l.guratlonal learning, the ch:.ld learns a, direct:.onal ‘
'Aresponse based on the arrangement or conflguratlcm of both .

§ .Lthe stimull.. It has been reported that young MA chlldren : ‘11

L are more 1:Lke1y to employ compound and conflguratlonal
| ~respond1ng than older MA chlldren. - It was, therefore,

" . hypothes:.zed t.ha:t the stlmulus OVerselectlv:.ty exhiblted

by young MA ch:.ldren does not ar:.se from lJ.mlted breadth‘

Abstract.

Prev:.ous research has . suggested that normal mentally

/ . ‘.
n/presented w1th a relevant redun— .

“crlmlnatron problem than are older MA : " e

. There has been a. tendency to attrlbute the poor j

performance of the y0ung MA ch:.ldren to limited breadth of

. -',,'":‘ﬁ','-.old MA ch:.ldren learn the RRC d:.scr:.mmatlons by attend:.ng to d

) .
5

TR ]}n add:.t:.on to component learn:mg, ‘ two alternat:.\te AR

the ch11d is’ assumed to 1earn the st 1n the RRC task as a

.,:‘

-
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_ / . .- learning ‘,which does ‘hot focus on the individual components

:wh:';ch,form 'the".stimuli-. o T e L i

In Experlment 1, yodng MA- (mean of 49.2 months) and )
old MA (78. 0 months) mentally retarded boys were tramed on
a ‘task wh1ch could be learned us:.ng compounds, conf:.gurations,f .
- -or’ components. It wai; found that the younger MA boys made ) 1,
I , : “ slgmfz.cantly fewer component responses than did the older , "’ '
".;‘ ‘ | MA boys. Furthermore, £} the younger MA boys ,made s:.gm.f;cantly Lo
z PR more conf:.gurata.onal responses to colour than to form or N
:‘.?;E; . 4.— Junk stlmull-, '.;«. . :' .‘{1 .‘ “ ':',ff: z : (37
BEEE ’7_ In Experment 2, young (\8 6 months) and old (83 8 SRR

“ .4; . o months) MA mentally retarded boys were presented with a series- _"_"'-7 v

' g of successive or smmultaneous dlscrlminations. - The stmuli

o

;.’ . were colour-form compounds. ' For the conf:.guratlonal 1earner, |
. ' " ,f» the success:.ve and s;multaneous dlscrlmlnatlons should be oL

; i -;:'3",‘ : 1'. of edual dlfflculty to learn, whlle for the component or | oo R

- e _' compound 1earner, the success.we dlscn.mlnatlon should be i

.' .f more dlfficult. It was found that the young MA retarded ) :'~.'l‘;.f'::" -

| boys found the two problems to be equally dlfflcult, as Lo

- | ; ' ‘ .1nd1cated by trials and errors to cr:.terlon. In contrast,'"" ‘

‘ s | the older boys found thE{SUCCESSlVe problem mcre dlfficult

] ' | than the smultaneous problem.. An examinat:.on of the DR
"j:( - o ‘*component' learnlng indlcated that only the older MA boys el
e in the simultaneous condltlon exhlb:.ted any apprecz.able ¥ o :
.‘ | amount of component leax:m.ng The other groups perfOImed‘ ) - \ ;
NN ' :
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pereon 1s the difficulty the former encounters when

’ .I“;‘;'slower at. learning discrimination tas'ks than are non- ?.": e
j _'";'---retarded children, even when matched for MA (e g Girardeau.

':' 1959, House a,nd Zeaman, 1958, and Stevenson and Iscoe, 1955).

_;;ffrequimte to most forms of formal and informal ,learning. -One
must be able to discriminate faces or othex: bodily features to

"'J.dentify and recognize people, to differentiate between o

L to read and words to comnunicate. ’ L 5 s Lo

2 ~of relevant but redundant d:.mensions. o

stimulus overSEI ECtiVi tx

past decade, built up a literature on a characteristic of

——— e 5 e - . e C - e -

= n R 4.‘-,' . .‘. - .-.' -
g e g o Co *-\
. U Vo o g
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A - o 5
a ‘ Co T ' €
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\ N /_ ti._ g ' - i 1
LT o Inteduetdom - . a0 1w el oo
! _— PN . e o A S - K o B [
Lo Perhaps the most significant way in which the -
"mentally retarded person differe ftom the ndl‘-retarded :‘;'\

. r"

iy _‘attempting to 1earn. The retarded person 1s usually

i

L.'* .
/M"

.I"rhe' abllity to discriminate is an important pre-

.;.. 4

Sl sh:.rts and pants to dreas oneself,, and to discrminate letters
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O 1.. Lovaas and various associates have, gy the T



E discrinunation ‘leaming which they have termed s.timulus over-"' SR

. selectivitz (Lovaas, SChreibman, Koegel, and Rehm 1971) - ‘.'f:, S

: .”nation trainmg in which the st:unuh to be discrimnated are R |
- Lo et N PRI

) ';'cOmposed of as complex of cues varymg on a number of different

- or cues are presented ind.ividually, to determine wh:.ch exert
'l .'.':"control OVEr, the sub;ect 5 respond:.ng. 'rypically, results have .
4"~'.';_.ﬁ'shovm that nonnal children are able to respond to all of the —

cues when t.hese are preeented Beparately, wh:.le autistic and

,._.,.‘_-".-;;nmnber of cues, 1 e. _ they are overselective in their respondlng

xetarded and normal children were trained to bar press for a’

" reward when presented with: 4, stimulus complex consxsting of i

"‘ff.v:.sual aud:.tory, ,tactile, and temporal components. Subjects

N Following training, each of the four components were presented .
) M‘," . L ‘»_.".'» ‘ '[ <:
- .to the sub;)ects separately to deternune wh:.ch of the com- R

S find:l.ngs showed that on the in1t1a1 test txials, the normal

- v the a\xtietic children xesponded pnmanly to onlg one of the :

® o - .
. P .
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. 3 . ; - v Lo, o ot R i -
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"'-i",f.fother low functionmg children tend to respond to only a limited" e

w
LN

[P
'

PR : <

In the Lovaas et a1 (1971) study,'-autistic, mentally

v

.' '-':,‘were to withhold respdndlng U‘ the absence °f the st:.muh..

- I
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4. Stimulus overselect;.vxty, which Lovaas et al (1971) compare .."

';with select.lve attention‘ 13 often exh:.blted following discriml- L J ;.. .

'dimensions. Pollom.ng the init.:.al training, these dimens:.ons .'j-'-;‘.» "..::-"

1 -

ponents would exert control over the child's responding. Their ::"v."‘;:f.5f‘{,

children responded uniformly to t.hree of the components, while :: i
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.components. The third group, consisting of the mentally

zretarded children,” per formed ‘between these two extremes.

(None of the children in‘any of the'groups responded to

the éemporal component )

Y

¥Lovaas and Schreibman (1971) in a partial replication
of the Lovaas et al. (1971) study demonstrated that autistic

chlldren responded prlmarily to’ .only ore component of the

stlmulus complex {composed of an apdltory and a visual com-

ponent) when' these components were presented individually.

"

Normal ch11drén were found ‘to respongvto both of the 1nd1v1dua1

componints. .o : T N .
R) ¢ ’ ~ . . =

6 In both the Lovaas et al. (1971) and Lovaas and

\l~

-,Schrelbman (1971) studxes, no evrdence was.foﬁnd for a modality °

ke 4

or cue preference which might account for'the poorer perform-

' —

" ance of the autistic (and mentally retarded)chlldren. In

adaltlon, folfbw;ng the tes ing proleduge, Lovaas et al. (1971).
and Lovaas and Schreibman (1971) found that it.was p0581b1e

to train thelr overselective chlldren to respond to their
& -

) prev1o%sly on—functxonal modalltles, when thls tralnlng was

~— k4

each modallty separately._ Thxs, therefore, precludes

the possibillty of sensory llmitatlons or: defects creatlng

~

the effects.y 7Q'

’

nﬂaddltlon to these flndlngs of overselect1v1ty W1th

»

between%modallty components, ovérselect1v1ty has also ‘been

'~found’w1th1n moda%nt;es. Koegel and wllhelm (1973) presented .

N Gt SR
Y - . . v
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ﬁormal and autistic children with a visual simul taneous
discrimination t;sk. Subjects were presented with two

cards, each of which contained two pictures, and were trained
to r ‘pond to ohe of the cards. The pictures were of common
objects, such as a horse,Agirl, bicycle, and tree. As a\/
variation on this task, some subjects werée p?esented with
stimuli composed of two solid-red, sbatially—separated
geometric forms. In the test phase, the subjects were pre-

sented with pairs of cards which feagured only one of the

original cues which made up the S+ and S°. The results

indicated that 12 of the 15 autistic children responded at

. above chance level to'only one of the two positive components,

" while only three'of the fifteen normal children exhibited

b .

such overselectivity.

Reynolds, Newsom and Lovaas (1974),_utilizing auditory
stimuli and a successiqé discrimination procedure, found
éutistic children to show overselectivity in this modality

as well, _ .

thil 1976, Lovaas and his various'co—investigators
looked at ;timulus oéerselectivity primarily as it related
ﬁd the autistic child. 1Indeed, to a:certain extent, there
was a tendency to'consider oversqledtiVity to be é‘ﬁeature of .
autism, a feature which conld explain many of the social,

language, behavioral; and learning deficiencies of the autistic

éhild (e.g; Lovaas et al.,1971, Reynolds et al., 1974; Rincover

* ——————



g
and Koegel, 1975; Schreibman and Lovaas, 1973). It should
be recalled, however, that in the Lovaas et al. (1971) study,
there was also a mentally retarded group of ctildren who
exhibited stimulus overselectivity, although not as severe as

that found in the autistic group.

In 1976, the overselective responding of mentally
reterded children was once again investigated (Wilhelm &
Lovaas). Normal, moderately retarded, and severely retarded
chi& ren were trained to discriminate between two'cards,
each| of whicﬁ contained three different picturee. 'Folloﬁitg
tr 1n1ng, the chlldren were presented with 1nd1v1dual
plctures from both the cards to‘determlne how many of the
three or1glnal cues "had ga;ned contrel over the Chlld s
reepondlng. ‘A mean of 3.0, 2.1, and 1 6.0f the cues were
leerned by the normal, moderately retarded, and severely-
retarded groups‘respectively. From this study, Wilhelm and
Lovaas coneluded thet stimulus overselectivity was a function.
of 1.Q. or perhaps the MA of the child and was not a feature

specif%c to the autistic child. T

Related Studies ) -

Eimas (1969) pfesented normal children with simu}tane-

ous visual discrimination tasks. The stimuli were colour-form
- ) . . : ’ .

patterns of various sizes and with various borders. The st

e _ . : :

and S ,- on different tasks, varied on two, three or four of



'stant both thhln,and between trlals For example, lf the 1,3. "

‘employed. In a similar fashioh, tesﬁs-for-form and borders

PO £ Al P

these characteristics. Ah example of a task involving only
two relevant dimensions would be the discrimination of a red
circle from a blue square. When four dimensions were

relevant, the stimuli might be a 2-inch red circle without

‘borders and a.l~inch blue square with borders. Followihg ‘

learning to%oritéiion on the origiqal discrimination, Eimas
{1969) institutedAa tesf series. Test items were designed so
that only one of the original relevant dimensions remained
relevant for any Qiuen.test trial. .The oﬁher dimensions{were
made irrelevant. for a given trial‘of introduciné novel values
for those dlmenSLOns. The" novel values, when used were con—‘

v [

orlglnal tralnlng task was a four—dmmensxoﬁ*relevan& task Just

'

Whlch the, test Stlmull CORSlSted of a l&-lnch red nr?angle w;th
dashed borders and a lk—lnch blue trlangle with dashed borders.

To test'for 51ze, a 2—1nchvgreen triangle with dashed borders;-

" and- a l-inch green txiangle with dashed borders.wodld be .

were also presented.- If a Chlld 'S responses on -test. trlals- g e

: for a dlmenSLOn were well above the chance leVel Elmas .

a{

assumed that that d;mens;on had=acqu1red control o er the

.chlld's respondlng. . " {'

Lo
A

.
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\ .
Althougn Eimas reports several findings, the one .
most germane to our present purposes is that his kingergarten-
aged children learned less (i.e. made fewer'correct,responses)h

abgpt the relevant dimensions than did 2nd or\sjn graders,

who performed about equally. Also, on tasks in which three

or four dimensions were relevant, the kindergarten children

learned fewer of the dimensions than did the 2nd and 4th
graders.
P B P » ( -
Kovattana and Kréemer-(1974) used ‘a procedure similar

‘to Elmas (1969) Autistlc, mentally retarded, and normal

chlldren were trained’ to dlscrlmlnate between stimull whlch

"varled~51mu1taneously in, form, colour, and size. As Ln the~

Eimas (1969) study, follow;ng tra;nlng, the chlldren were
tested w1th trials in whlch only one of the orlglnal
dlmen31ons varied for any glven trial. In addltioq the
children also recelved test trials on which two of the orlg1na1
dimensions varledt(l.e. were relevant).‘ _ ‘ ' oo
? : . ‘

Upen examining the results, Kovattana and Kraemer (1974)

found it necessary “to d1v1de thelr autistic group lnto two 3&

smaller groups, verbal autlstlc and non-verbal autlstlc, slnce

these" two subgroups performed qulte dlfferently. The results

-‘1nd1cated that the-normal.and verbal autistic groups made'

s1gn1f1cantly more correct responses on, the test tr;als than

dld the' retarded group, who in turn: dld\better than the non- ,

\

s

\
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_':'gll.mlted to the autlstlc Ior mentally retarded chJ.ld and T

appear to be a EUnctlon of MA.:

\

verbal autistie group. .
Schover and Newsom {(1976) also employed stimuli
which varied on form, colour, and size. Subjeéts were

éﬁtistic and normal children Of eqﬁivalent MAs. Their/

results indicated‘no,significant differences,bethéen‘the

two groups with respect to. the amount learned on each

dimension., This would support the Wilhelm and Lovaas

{1976) belief that stimulus overselectivity is not a
aracteristic of “autism or mental retardation, but

ratper'is related tdlMA; ' | 4 -

‘ In summary; the studles descrlbed 1n thls sectlon

1nd1cate two thlngs, first.that overselect1v1ty 15 not

secondly; that the degree of stlmulus overselect;vxty would

Mental Age |
. S

Table 1 presents the charactéristlcs and performances

of subjects 1n “the stud;es described ’ Althouqh the majorlty ‘

,'of the experlmenters falled to provlde mental age. data for

.

' thexr subjects, mental ages ‘can be lnferred, to some. degree, .

fram the I. Q. and/or behav;oral descrlptlons prov1ded From

such an exam;natlon, ‘it becomes apparent that the autlstlc

(and mentally retarded) subjects in- the studles have qulte
. consistently been of a lower MA than thelr normal controls.

':These findlngs wouldysupport wllhelm and Lovaas' (1974) and

T ~

. . T e 2
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4



>y

'Furthermore, W1th the exceptlon of Elmas'

Schrover and.Neweom's (1976) statements that the degree

of stimulus overselectivity is related to the MA of the

child. . ) ‘ ‘ 4 ' i
In all of the studles 1lsted in Table 1,,y1th the
exceptlon of the Schrover and Newsom (1976) stu&y, the normal_

control subjects have had MAs and/or CAs of more -than .6 years.
(1969) data, these

cthdren were bble to respond to 41l of the dimen31ons or cues

1 . . LT , NS . . - '/‘.

L presented to them.,»xb‘ ’,'jg\ IR _q- ﬁjfx.ﬁli

) ,'.‘ ) “",_. T
. oo - A .’.-1 .

In contrast, the majority of the autlstic ana mentally

G -
RRFRERS

' 'retarded.chlldren had MAs (elther as actually gLVen or 1nferred)

l' ! o

.71 of less than 6 years. The only obv10us exceptlon to thIS‘H

o

statement are the populatlons used by W1lhelm and Lovaas (1976)";

‘g The- 1mp11cat10ns of thls above-below MA 6 year dxfferences for

the control and exper1menta1 populatlons will be made clearer o

‘in the . follow1ng sectlons. . ':i ;'t‘; ﬁ, '"«. AP
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L ‘,,'wilhelm (1973) Notmal
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Population Characteriscics and Gtoup P’erfomance -Levels on Stimulus 0vet-
selectivity Taaks for the Sbudies Described in the Text

'Stﬁdfl'i_ . o ;Gioﬁp

gmg 1

Mean Mean - Cues Learned/

_.u«‘? 10 - Cues Possible

' ‘Eimas (1969) ' Normal Kinder.
s s ‘ . Normal 2nd Crade

& '_ . - Normal 4th Grade .

Koegel & - Autistic
h Kovatcana & ° Verbal Autistic

Normal

Lovaas et al k IAui_::[.'stié"
’ (1971) x e MR
.. - . Normal —

- Invaas & Autistic
o Schreibman (1971) Nomal o

.Reynolds et ‘al. Aixtiséic
: (1976) : Normal -

".Qchover E Autiatic

ot

Kraemer (19710) . Nop-Verbsl.Aut,
MR oo

e

Qe VO @ N @O o

e
b

B N

Y] L0, L e, .
WE Tne s

e
mN ] aON NO o

N e

Cles - an

e i

£ .12

Aegps .._’ 2/2 2/3 1/&
113 2/2 3/3 2/4
113 2/2 373 3/4 -

- Y-X

6.
8.
0.
2/2
I Performed
" 30~-53 . Yorst

¢

d s 1/4
N A30’7':> 2/4

3/4
2/2

2/2

Y 8.5 27-70 Performed 7

’Newsom (1976) _ Normal .

i .5 - 107-152  Fquivalently

" Continued...
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Study ’ Gt_ou)j.v_.. . Meczﬁ _H;:g M;;n

L

-Cues learned/
Cues possible

. wilhelm &'. Severely MR~ - 15.8 -  39.3
: Lovaas (1976) . Moderately MR~ 714.3 - 66.1
’ L. . Normal R Y TS

1.6/3
2.1/3
3/3 .

. - : ' . %Mean MA and CA are in years.. ..
L . , " PMR = Mentally Retarded

c"',prt:fauudlye’ retarded"

* d“extremely regressed" E _
, 3 _ .o e"l':e!iaviorallrétai:éation was profound”

. S ) _fV:lneland Soclal Ages r‘angéd .tgom:l.’B to 2.6 year,s.
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Theoretical Implications

Koegel and lLovaas (1978) have made the comment
(in response te a study of overselect1v1ty by Litrownik,
McInnis, Wetzel-Pritchard,: and FiIipelli, 1978) that they
are more concerned with the practical implications of

overselectivity tﬁ%n with the'theoretical issues involved:

AWe conclude by suggestlng that Litrownik's
[et al. 197g] use OF the term attention mvttes

.many ﬁheoieflcal ana measurement problems We:i . '. :
made some effort to%avo1d these problems by R . -

u51ng the term stlmulus overselect1v1ty, whlch T - v

Ly

rhas a less theoretlcal connotatlon. (p 564) EO

N Desplte this statement, Lovaas and hlS collaborators,f‘”
(Koegel and Wilhelm, 1973 Lbvaas: et al., 1971, Lovaas and
Schre;bman, 1971;‘W11helm and Lovaas, 1976) as well as

Schrover and. Newsom (1976), have‘xigded to. view overselect1v1ty

as resultlng from attentlonal def1c1ts, or a 11m1ted breadth L

Vr

_of attentLOn.- ) 'f

Whlle attentlonal deflCltS or llmlted breadth of
' attentlon may be useful 1n explalnlng stlmulus overselectxvxty,
the low MAs of the overselectlve chlldren compared to the non-

overselective chlldren as. descrlbed 1n the preceeding section

yx
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 suggest other possibilities.

1964) .

‘ the complex stlmulus pr sented them.\ This . assumptlon may. not be o g

- compound learnlng hypotheses.

13

There is evidence in the literature which would indicate
that children of mental ages of 6 years and less may solve dis-
crimination problems in a different manner than older MA children

(e.g. Tighe, Glick and Cole, 1971; Zeaman and House, 1974; Zeiler,

Thue, it is possible ‘that)young MA children are not‘over;
Belective due to limited bre': of attention, but may Rpgar to
be overselective or defigient in learnlng because the method they
used to solve the dlscr'mlnatlon 1s not adequately tapped by the
test trlals. In the st1 ulus overselectxvmty llterature, 1t is

assumed that the chlldren learn about the speciflc components of

~
\
correct. NE : o IR

a ) BN |

. Four Eections.follow,.-The first examines the breadth of - .

-;learniné or attention demonstrated by young MA normal and mentally

- retarded chlldren.ln match—to-sample tasks. The next two sections

present dlscu351ons of confxguratlonal and compound learnlng. The

lfourth sectlon descrlbes the sub—problem analys1s literature,

‘whxch has provxded some support for both: the conflguratlonal and

k2
!

Match to Sample Tasks and.Bieadth of Attehtion -

fo Several studies have employed match-to-sample tasks in ».. jf

attempts to investlgate the breadth of attention of young normal d

,and mentally retarded chlldren. In a match—to—sample problem a -



. ) ’ . " . 'n Y
¢ ’ 3 -
. . . : o
» a . . o,

.child attempts to choose, from a number of alternatives which -
are.presentedlsimultaneouslv,‘the stimulus.which matches a - ?
sample stimulus. Typically, the sample stimulus'as'composed.

of.a number of. relevant dimensions (e.g. colour, form,. size)
with-weach dimgﬁglon taking on one of two possible values,(e.gr'

red or'blue f;;%%blour) The altefnatives from which the child
chooses his match usually represent all the p0851b1e comblnatlons

of one value from each of the dlmen51ons. For example, with flve

'relevant d1mensxons, each of whlch may be one of two values, a o

'f(total of thlrty—two (2 ) combxnatlons (or alternatlves) are

p0551ble.’ The assumptlon behrnd the task lB that the brEadth
' ~of a chlld s attentlon wxll be reflected 1n how closely the

stlmplus he chooses from the alternat1ves matches the sample.i
Ehus, a Chlld whose ChOlceS match the sample On only three of

f1ve possable dlmen31ons 15 assumed to have a- more restrlcted

«

breadth of attentlon than a Chlld whose . responses match on four

dlmen51ons, .

Olson. (1971) presented five grohps'Offnormal éﬁ%‘fetérded : ;f.ll;
chlldren (mean MAs of -the f1ve groups ranged from 2 5 to 5 7 years)
'thh match-to—sample tasks in which one. to exght dlmensxons were

¢

- relevant.. He found that all the chlldren, includlng the MA 2 5
year old retarded chlldren, were-able to perform at- well above
chance levels for. problems wmth one or two relevant d;menszons.
On. the three-dlmensxon relevant problem,,the performance of the np«
4“'MA 2.5 year old chlldren dropped,\but the MA 4. 8.to 6 2 year old
. 'normal and retarded children were all able to make the match at _l ?L

above chance 1evels. As . more dzmen51ons were made relevant, the

S . —_— T 1
.. i 5 .. s " v
M L o L
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-t“?and were able to c0rrect1y match a mean of 4 65 cues 1n the fji”fgﬁﬁiﬁTou

ﬁ“fislmultaneOus condltlon, and 4 10 cues rn the 30 second delay ‘.:.'f}ifiaﬁz

,f'?;condrtlon.: The Trarnable Mentally Retarded group (mean IQ of ﬂ
L ;%54) dld somewhat poorer, matchlng 4 2 cues 1n the srmultaneous 5.‘

.and 3 2 cues ln the 30—second delay condltlon.»~ T

~ was hlgher than the percentage who solved the colour tasks (76% 5“

T are perhaps a fESult of practxce and exposure effects arlsing from BV

15
performances of allnthefgrOups,declined.
Ullman (1974)'preSentedlnormal and retarded children /Tr”

- : ~

(MAJS.l to 7. 3 years) with a match-to—sample task in whrch,the f'

stimuli could vary on' five dlmensions. There were/32 alter—

natives to choose - fromwyn each trlal. The;matches were made1

under. a srmultaneous condltlon and,four condltlons of delay oL

e

(0, 10, 20, and 30 seconameen removal of the ciie stimuléus- et
// ' ]

/

"and presentatldb of the chorce strmulr» The normal and Educable

'-Mentally Retarded (mean IQ of 64) groups performed equlvalently

}

b - .

:
Lowa
'.d'

i : H . _."._- . N o oo
L2

Slvertsen (1976) presented Autlstlc and normal chlldren ﬂf;'*,}:gg

o

‘.(mean Lelter Scale MAs of 5 6 and 5 9 years respectrvely) Wlth
“match to—sample tasks anDlVlng one, two, -0x three relevant cues.
'Both colour and Junk strmulr were used.a Although Slvertsen (1976)

':dld not go into depth in her ana1y51s, an examinatlon of her raw. i

s

5-“data indlcated several 1nterest1ng trends.‘ Flrst, the percentage

[l

;“‘of subjects Ln both groups who met crlterron for the ob]ect tasks ,:T,fﬁlx

as qppdsed to 67%) Thrs was especlally true of the normal group.

. Secondly, both groups dld somewhat better on the three cue tasks

.(75% correct) than on the two cue tasks (67%) These flndrngs ' '.-;-’f“‘

b




Qﬁ!Qy&;* “were 3 5. 3 lb and 4 2

T . . . R o R U A
- L . ) ) . , - . . L P - z .t
- - ! . - ) LS
L . : : g - ‘ . .
Sivertsen's procedure, as the colour stimuli were presented be— - BESEIN
L

fore the 'jank %txmull, and one—and two—relevant—cue tasks were'

adminlstered before the three-relevantacue task was. glven.
A}

Nevertheless, S1vertsen s results do show that the majorlty of L

the MA 2.5 to 9 A year -old. children could attend to. three com— : Vfw“?

- v’i,'. T e
-ponents in the match-to—sample tasks. it 13 noted, however, R P
- ot A
that the youn 33 chlldren were those makrng the majority of o A
the errots." | e T e

thrownik,,McInnls, Wetzel—Pritchard, and Filipelll (1978)
'r?have compared the match to sample performance of‘autxst1o, mentally
'ﬂpretarded and normal c f1dren;’ =The mean Mis, for the three groups”’:"

Tyears, respectively.v The stimuli varled

_: ; Lo 5"-‘ ‘~ 0 e
: 5 on the four dimensions‘of form, colour, sxze, and number of stars

o T S P “n,ﬁtll 8
R contained wrthrn the £0rm. ;”Ju~. T“w@‘gﬁ.‘ O T
. Their results lndlcated that the autlstzc and normal ‘_i B

chxl en performed equlvalently, hoth groups be1ng able to utllrze “; ?Tl7ﬁ

‘all f:ur of the dxmenslons in problem solution at well above chance '.:51}”

levgl ) The retarded group performed sllghtIYoQQEE\Poorly than :°“'“‘A
“the. o::er two groups on the colour and form-dimensions. but were SRS

P at well above chance levels. Slze uas correctly matched by the 1ﬁifig

%i;; retarded group on about 718’of the trials, Just slrghtly lest

‘ et alt (1978)

the 75% crxtermon level establrshed ﬁ@ LrT
:;ffﬂ:‘ to lndxcate whether a drmenszon had establlshed oontrol
:‘er'responding. The retarded group was able to match number

correctly on 63% o£ the trlals. <A breakdown of the results for "yf:_“”
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and 6/7 of the autistic groups were able to consistently make

matches using at least three of the four possible dimensions.

¢ — .
,_}Psgudy carried out by Fisher, Martin, McBane, and

Zeaman {Note 1) has codg closest to comparing learning of a
match—to—sémple task with a redundant cue discrimination task.
Thexfcompared the degree to which the two components of stimuli
‘consisting of relevant redundant cues were learned using two
pres of sgimulus presentation. Thé standard problem was

similar to that used in the stimulusg overselectivity literature.

That is, two different form-colour stimuli were presented on
" the traihing trial, and form and colour were tested separately

‘on the test trials. In the second'type of presentation, only

the, s* was presented on the "training” trial, i.e. it was a

demonstration. This made it somewhat similar to a match-to-

[

sample task with delayed presentation of choice stimuli. As in

. the standard problem, form and colour were tested separately

on the fest trials. Retarded subjects in the MA 4 to 6 and
MA- 8 to 12 year old rangés‘received a single training trial

followed by two test trials, one for form and one for colour.

v

The MA 8 to 12 year olds were 'able to respond correctly
about 95% of the time to the'ﬁorm and colour tests using the
demonstration procedure. The MA 4 to 6 year olds responded-.

correctly about 83% of the time to the form and colour tests
' o

on the first test trials, but this dropped to about 73% for

- the second test trials. This latter performance was just

slightly worse than the 75¢ criterion level established by
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{
Fisher et al. (Note 1) to indicate successful learning. Fisher

et al. suggest that this drop on the part of the 4 to 6 year

" olds might be the result of poor retentive abilities in these

+children relative to the B to 12 year olds.

-~

Both groups pérformed worse  on the standard method than
on the demonstration method. The MA 8 to 12 year olds averaged
78% correct while/the MA 4 to 6 year glds averaged only about
58% correct. No explanation for the differences in performance
between the two types of stimulus presentation is offered in

o

Zeaman's (1973) description of the Fisher et al. (Note 1) study.

The studies reported in this secti#en have indicated that
children with MAs as ybung as 2.6 years are capdble of solving
match-to-sample problems using at least two different relevant

dimensions. By MA 3 years, matching-on three dimensions appears

possible, and by MA 4 years, four dimensions.

'Thesiwggggﬂubn d’i nd not to support the argument that
younger children are overseiective due to iimiteq breadth of
attention. 1In stimulugs overselectivity tasks, chi;dren are
typically presented with stimuli composed.of only two or three
relevant cues, yet young MA children fail to learn them all.
The match-téfsample studieslcited suggest that a majority of

.

young MA children do appear to have a wide enough breadth of

attention to learn the few components which are presented in .

a stimulus overselectivity task. The fact that these children

do not learn all of the cues An a stimulus overselectivity task

-

provides evidence for the h‘potheéis of the present paper, that
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is, that the younger MA children may be using alternative (non-
component) approaches when learning discrimination problems con-

taining a number of relevant but redundant cues.

The reason for the discrepant performanées on the magch-
to-sample and discrimination tasks may lie in the nagure of the’
problems. In the match-to-sample task, the chi1d must attend
to the components of the sample stimulus. In contrast, for the
relevant redundant cue discriminationﬁtask thg child must. iearn
to respond différentially to two or more different stimuli.
Aithough the Fhild may learn to do this by learning the relevant
components of the st stimulus, this does not necessarily appear

to be the case, especially for younger children, ‘as was shown .
4 3

o .

in the Fisher et al.‘(Note 1) study. ' What is proposed is' that.

the young child does not necessarily learn- to solve a redundant

‘cue discrimination task by attending to the components of the

S+ (although -he would appear capéble of doing so) but rather
may employ an alternative problem solving method when solving
such a task. Possible alternative learning approaches will be

presented in subsequent sections.
[

Components and Configurations

Suppose a child is presented with a red. circle and a
green circle ‘and is reinforced for choosing the red circle,

which always appearsoon~the right;"Further suppose that he is

also presented with a large blue triangle and a small blue

triangle, the large triangle being reinforced and always appear-
. .

.

-



the two stimuli" (Zeiler, 1964, p. 292).

. : 20
ing on the left. The child can lea#A this'p{oblem'in-two‘w;ys.
He can learn by responding to'componenés, in wﬁich'éaSe he would
respond to large and to red,.or he could learn to‘fespond to
configurations, i.e. when circle go to the fight, when'triangle,
go to the left. In less general terms, a configuration is

described as a directional response learned "on the basis of

the internally undifferentiated configuration established by

Zeiler (1964) trained normal children aged 3, 5, and
7 years on the discri@inatidn tasks just described. He then
retrained the children with the two origin#i'problems ﬁlus their
séatial-alternatiVes (i.é., red circle on the left}:dkegn circie‘
on the right) making a total of four:different‘retraining trials.
For half the subjects at each ége’leyel, Zeilerhreinforced con-
figurational‘responses during the rétrainihg trials. That is,
he reinforéed the choice of the right hand triangle when present-
ed with triangles, and the left hand circle when circles were
presented, irrespective of their colour pr,size. ‘The other half
of the subjects in each aéé group were reinforced for making.

component responses, i.e. red for circles and large for triangles.

The results indicated fhat the 3 year:olds were able td
learn the configurational problem faster than phé éomponent .
problems. For the 5-and 7-year olds, the oppésite'waé the.case,
component learningrwas faster. Zeiler (1964).concluaed that

»

the three-year olds preferred a configurational apprdach t6 the

»

préblem.solving while older children prefer to solve discrimi-

nations by using components.

L——
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Campione, McGrath, and Rabinowitz (1971) presented four-

3

year olds (range 2.6.to 5.6 years) with trainiéng trials similar .-

to those used by Zeiler (1964). Once criterion was met, Campione

¢

et al., like Zeiler, presented test trials consisting of the”
original (training) settings, plus trials in which the positions

of the stimuli in each pair were reversed ‘(novel setting). Re-

»

inforcement contingencies for the original items remained the

same during the test phase. However, for the novel settings,
. . S - .
choice of either stimulus was reinforced. This allowed the

child to respond conf;guratioﬁafly_or componently to either, of

the discriminations. A measure of component responding was =

- obtained by exam;ning~the type’of'response,to,the novel settings.

Of the 28 subjects,AZS responded in a component fashion .-

to the size pair: However, only one-half (14) of the children

used a component solutlon for the colour pair. Furthermore,

12 subjects who con515tently made component/;esponses to both
the tasks wgre found.to be.sxgnlflcantly older than 7 children
who made component reésponses to size and configuration responses

to colour. The mean ages for the two groups were 4.5 and 3.7 -

’

years respectively.

i

zeiler's (1964) and'Campio'ne et al.'s (1971) findings
suggest several possibilities with respect to the undewstandlng
of stlmulus overselectlvity. Foremost amoung' these possrbllrtles
is that the ybung overselectlve Chlld has not learned anything at
all about the lnleldual components of, the stimuli composed of

relevant redundant‘cues but rather has learned something about

e €T EITRANT
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the configurations which make up the discrimination problem;‘ It
is also possible that the child has learned configurations based

\un only part of the available inhformation.

%

Obviously, if a child did learn the discrimination by
configurations then the testing progedure used in the stimulus
overselect1v1ty llterature would functlonally destroy the con-
figuration. That is, the test stimuli 1nh1b1t a configurational

. response since during.testing the stxmull‘are cbanged either by
;he elimination of all bu;'one of the_cé%pqnents for any givgn.

‘tesé trial (as with fhe,jﬁnk‘étimuii.of Wilhelm hnd'Lovaas, 1976)

. or by repl@cement of attrlbutes of all. but one . of the. relevant

dlmen51ons w1th novel and erelevant attr1butes (as w1th the form- '

COlour—51ze stlmull employed by Kovattana and Kraemer, 1974)

NP

Components and Cofipounds R ‘ o ' ,fu'lj
A second alférnatiVe‘explanation for find;ngﬁ of.pver-
selectivity is that young'bhild;en may‘bé leé;ning coméounds

rather than components. Zeéman and Housé (19745 describe-coméounds
as "the conblnatlon of two or more aspects responded to as a unitary '

_pattern, dlfferent from, ‘and- 1ndependent.of, any of the constituent

N
¥

~ components"”. (p._l46). L

House and Zeamand(l963i and Eimas (1964) have émﬁioyeed '
a methodolody based on the “ndniapure"ﬁgxperiments of Estes.(lsﬁo)
to look at thé component aﬁd-cqmpouﬁd 1Earﬁing of mentally re-
tarded children.:QBééh;the House and Zeéman,'éhd tﬁe.EimésLstuQiés
repértgd thaf'mentally rétéfdéd cﬁil@rén wexre capable of lgarning

" both components and COmpéhndsAwhen solving twoﬁdimenéional
N . L * K . ) ’ ¢
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problems.uith both dimensions relevant.*™ Eimas €1964) alsé re-
ports that his subjects learned.compound solutions to the dis-
c¢riminations even though solution was possible solely on the
basis of components. furthermore, he found that.compoundinq

of stimuli tended to persist over a number of types oflprohlems,

even though in some cases this led to a reduction in reinforce-

ment. (The mental gges of the children in tlie House and Zeaman
study ranged'from 4 to 8 years. MAs rarged from 6 to 7.§ in the °

Eimas study,)

Oy
" "More recently, Zeaman'andeouse"kl974) haVe e;aﬁined
developmental trends in dzscrlmlnatlon transfer effects (e g..<

' '1ntra-d1nen510nal - extra—dxmenszonal shxfts- reversal - non-

o

reversal shlfts) in nght of a. compound—component hypotheszs.

It is thelr belief ‘that use,of compound learnlng by young -

children and component learnlng by older children prov1des an

acceptable means;of explalnlng the.developmental.changes found

in problem solving. .

‘Zeaman and House (1974) do not‘hold that poung children
alwaxs respond to compounds and older chlldren to components
Rather they belleve that there is a’ deveLopmental trend towards.
1ncrea51ng the use of component solutions as compared to com~ -
pound solutlons. Although House and Zeaman (1963) reported
that the. absolute amount of componndlng 1ncreases with MA,

Zeaman and House (1974) have stated that in relatlon to the

-.degree of. component usage, the relatlve amount of compoundlng

decreases w1th age. The probabrllty w1th whlch a Chlld uses

compounds or components lS considered to be. dependent upon
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stimulus conditions and the previous learning of the child

(Zeaman and House, 1974).

A final point should be made with respect to Zeaman and
Holise's formulation of compounds. It is their belief that
compounds- are dimenslonal and conceptual in nature. -That is,
N compounds may be thought of as dimensions which happen to have

9°‘two”or more propertres.

.7 Barnes (1978) has tested some of the 1mp11cafrons of the
gompound-component hypothesrs. To do so, he. presented MA ¢ 5 and
6 .MA lO year old mentally retarded chrldren and adults w1th two ;
ftypes of problems., Component problems 1nvolved the presentatxon
- . fof two formsj(e -9g- square and c1rcle, square belng the relnforced .
.Tf ~ component) . The two components were the same colour within trlals ‘E
{e. g. both’ blue), but ten dlfferent oolours were used randomly
between trlals. As Barnes (1978) pornts out a compouig solution
to the task is pos51ble, butbrmprobable, as thrs would require
the leaxrning of ten dlfferent compounds, one for each-colour.'
The compound problems lnvolved two sets of stlmull._ An - exanple'., .
~iof a compound problem would be a yellow trxangle versus a yellow"
.cross and a brown triangle versus a brown cross.} For the former
set, the yellow triangle’ may be the s* + and. for the latter, the_
‘brown.cross.'.Therefore; to learn thelproblem, the-child had to

*

L. . 3 . *
learn a compound of form and colour. - B

Barnes gave two problems to- each of . hls subjects.. One
quarter of: the subjects 1n each age group were glven one of the

follow1ng sequences of problems, component—compound, compound—

-

te
¢
[
)
b
+
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component, component-component, or compound-compound. Barnes'
(1978) findings tend to support Zeaman and House's (1974)
position. Barnes found that MA 10 year olds made an average

of 9 times as many errQrs in learning the compound problem,

. when it was presented first, than they made when learning the

component problem, when it was presented first. The MA 5 Vear
olds also made more errors in ‘Learnittg the compoundas compared

to the component _problem, but in their case ‘they made only

1.5 t:Lmes as many errors. Thus, the older children. did much:

poorer on’ compound problems relatlve to c0mponent problems

tha.n dJ.d the younger chlldren.

.

g Barnes's"(l97'8) desi’gh also permitted an investigation

= of whether or not a compound could be cons:.dered a dz.mens:.on

. orx ,commnent (:Ln the component—compound Shlft) as mediators

~which s:.mply happened to possess two or more properties.

Alternat:.vely, this ™ ass:.gn could be considered an evaluation

. of the transfer of compoun_d or component learning strateg:.es .

¥

across prohlems. Pairs of problems in whlch the same strategy
was ralevant. (component~component or -compound-compound)

. - .
were compared with pairs involving different '.s.trategies
(compound-compon'ent or component-compound . presentation orders

of problems). Barnes's re‘asoriin'g was that'if the different

strateg:.es groups took longer to learn the second problem

than the same strategz.es groups, then this would imply

' that compounds could be cons:.dered. a dimension of sorts.

L 4

That is, sloﬁer-learﬁihg ‘of the second probl‘ém by the differ—- .
ent strateg:.es groups would result because of an unsuccess-

ful attempt to use compound (in the compound-component shift)

4]
‘ o F



26

in the second problem. In general, the findings indicated that
the different strategies groups did take longer to learn the ‘
second problem than the same strategies groups at both age
levels. This tends to support Barnes' view that a compound

is like a dimension in that it is used as a mediator. An

exception to the-general findings was the compound to componeht

shift for the older children, which was learned approximately as

i

fast as the shifts for the same strategies groups. Barnes
attributes this to the fact that'"the eaSiness of the form di=
men51on}overr1des the deflculty of the [dlfferent strategy]

shift for those subjects" p. 77).

Barnes"findin§s are impdrsant'for two reasons. First,_
sxnce the compound learner appears te treat a compound Ln
much the‘same’way he approaches a single dimension, it 1s un-
likely that the compound learner gives individual attention v
to the components {dimensions) which make up the compound.
And secondly,the findings indicate tbat a preference (in this
case artificially imposed by pfe—exéosure) for a pérticuier

learning strategy inhibits le%rnindbin a second problem for

which an alternative learning strategy is more appropriate.

 House (1979) has pros{ded additional support for the
compound-component hypdtﬁesis. She pretrained-mentally Ye-
tarded.sdﬁjects (mean MA of 5.8 years, range 4 to 8 years) on -
e;ther a component or a compound.task, simllar to those used
. by Barnes (1978) . Following the pretralnlng'the subjects ln

- both groups were presented w1th a standard problem in whlch

. N .
L : . . , N - N .
: \ . S e
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had

form was relevant and colour irrelevant and variable within
settings. For example the stimuli might be a red square
versus a blue circle and a blue S‘qua‘re versus a red circle, -
square being the reinforced féa‘tu‘.re. Following criterion on
the standard problem, half of the subjects in both the com-
pound and component pretrained.groups were presented with a
reversal shift problem. 1In a reversal shift, the feature ‘
which is reinforced following the shift is from the same
dimension as the feature reinfo.x-:;:ed prior to the shift. . In

the éxample given above, thls would i,nvolve sh:.ftlng the re-

Lnforced value from square to c1rcle. The remaa.n:mg subjects

in each group were gJ.ven ant extradJ,mens:Lonal shift problem.

In the extradngensxonal shift, the feature relnforced follow-
ing the shift is from the dlmen51on whlch was J.rrelevant prior’
to the' shift. Again referring to the example above, this might
‘involve changing the reinforced value from square to red.

House assumed that the p'retraining strateqgy received by the

subjects would affect performance on the shift task. She

_ found that the subjects pretrained on the 'compound ‘problé__m
reéponded to the Bﬁift problems in a manner identical__to that
commonly found in young MA children, i.e. the eutradimenslional ’
shift was learned faster than the revéfsa_’l shift. The '.
0péosite was found for the component pretrained group, they
learned the reversal shift fastér, which is what is.typically
expected of olaer MA subjeqi:s. That is, the compound pre-

trainihg, but not the component pretraining, resulted in -

discrimination shift performances resembling that typically

P R

-,
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found in young MA children. This led House to believe' that
the young MA child is more likely to use 'compounds than com-

ponents in discrimination learning.
. 1}
The implications of the component-compound hypothesis
with reference to the stimulus overselectivity literature is
. m ) . T .
obviogs. If, during training, the. child has learned to re-
» spond to compounds of the relevant and reQundant dlmensxons,

then Ath'e ch:.ld's pexformance, on the test tnals :Eor coxnponents"
is bonnld to be pOOr. . _
Finally, it should be notéd that it ’i's' alsd -poés.‘i.'b"le. to. -
solve: the compound problems used in the Barnes (1978)- and -
House _ (1979) studies by wusing conf:,guratlons. This’ would re-

quire the 1earn1ng of foie conflguratlons, as the two compounds

each appeared in two d:l.fferent: positional arrangements.

Subproblem Analysis.

T:Lghe, GlJ.ck and Cole (l971), Cole (1973) Tlghe and
Tlghe (1372) -and Tlghe (1973) have appl:.ed a procedure termed-
subproblem analys:.s to 1nvest1gate cases in which young children'j'-
41earn a non-—reversal shift faster than a reversal shxft, while =
older ch:.ldren learn reversal shifts faster. F:Lgure 1 will
-best; .illust;rat%e this procedure. ‘The,pre,—s‘ift problem featu,fe_s
‘size ‘(large) as the’ fe‘levént dimension. and-‘ colour as the irrel-
'evant—diinensio - In the’ reve;E/al shift, Size is s.éili'iieievént,
but the rcii!%:ced value has _chaingéd to gr_n_ai]; In %ne'- non- .

v e tamas T - e et = e v s
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reve‘rsal shift, the nrevdiqusly re.levant size dimension is now
made irrelevant, co'lonrv (bladk);,taecorning—reléva_lnt. However,

what is important to note is that i-n the non-reversal shift, )
the large, b‘lack form is a posltlvely remforced fstlmulds for

both the pre—_ and post—sh:.ft tasks. 'I'hJ.s will be referred

to as the non—-reversal unchanged stlmulus (NR-U).. 1In contrast, ,

the sma‘ll black form was not prekusly relnforced (NR-C)

'za.ghe e/t al. (1971) B compared the learnJ.ng funct.l.ons p o

4of 4 and lO year olds for the NR—U NR\C, ‘and reversal sl'u.ft

.
2

1earn1ng functlon for each of the NR—U, NR—C and reversal

shift :Ltems. That 15, percent correct responses for all three -

types began at below chanCe levels_-before cl:.mb.lng qulte rapJ.d-

. ly to well above chance levels. For tne 4 year olds, sxm.Llar

results were found w1th the reversal shift and NR—C 1tems.

Y

However, for the NR-U J.tems, percent correct rema:.ned at well

above chance 1eve1 1mmed1ate1y followxng the sh:.ft, and o '

‘ rema:.ned hzgh throughout the post-sh:.ft tnals. Furthermore,-.'~

‘Ltem durn.ng the post—sh:.ft tnals.

Bl

.of the 16 subjects m each group, none of the 10 year olds, '

but half of the' 4 year olds made no. errors at all on, the NR-U

Tlghe (1973), TJ.ghe,‘Gllck, and Cole (1971) and TJ.ghe

:and Tighe (1972), belJ.eve that these flnd:.nge 1nd1cate that

‘.whxle older ch11dren tend to see the solu,tlons to the two

subprohlenf as- belng J.nterdependent, younger ch1ldren appear

. to v1ew them as two separate, 1ndependent problems 'lhat 15,

CLU e RN I T L o U

T : ' <‘ ‘_ .
oz / P -

-

S ‘items follow1ng the' shlft. The ten year olds showed a s:.mllar
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on the post-shift task, the older children saw the two stimulus
pairs as being parts of the same problem and "non-reinforcement
on [NR—C] , then, caused these older Ss to change respoﬁse to

the [NR-UJ, even though they had never experienced non-reinforce-

ment on this pair", (Tighe etial. 1971, p. 160). The younger

children, however, simply appear to relearn their responses to

Q
the NR-C pair, and continued to make their previously learned

response to the NR-U pair.

'¢ole (1973) also emoloyed subproblem analysis in his
investigation of reversalland non-reversal shifts made by
Mexican‘children age 4 to 10 years. In addition to the cues
typlcally employed in such studtes (e.g. red square versus
blue trlangle and blue square vérsus red triangle), COle

]
also- used dlmensionless stlmull, that 1s,(st1nmll w1th»no

common attrlbutes. An .example of suok stlmull would be a

7
red cross versus a yellow triangle, and a blue square versus
u . . N

- . ' !

. . -~ i . - -
a .green -circl®. If.the. red .ckoss and the blue square were

% ’ - N -
the S+s‘%or their respectjve pairsy then on the réwersal
. [ -

¢ ) r

rShiff, the yeldow.triangle and the green circle would become'

¥ .

the S:S'; For non—reveréal shlfts, only one of the orlglnal

’ Q

(pre-ehift)'s s would be changed. For example, the, non--

3y

‘. reversal shif; 5+5.f9r the a@o&e ekam§1e<hdght be Fhe‘red. '

.

cross and’thé greeﬁ circle. ' (Reyersal end non-reversal . :

“

shlfts w1Eh dlmen51on1ess stimuli. are also often referred to

as- pseudo—reversal and- pseudo—non-reversal Shlfts respectlvely )

. . . . ,
- ’ . y &
° .
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As in the Tighe et al. (1971) study, Cole (1973) ;kooked

at the spontaneous shifts on initial trials for the NR-U trials
as compared to the NR-C and reversal shift trials. Cole's
findings were comparable to those'reported gy Tighe et al.
(197Y). That is, the younger children did not spontaneously
change” their responses to the NR-U items aftér'failing to
receive reinforcement for their responses.on thevNRlc;itéQS
immé§§@pe1y following the shift. The older children, howéver,
did spontaneously change their responses to the Nﬁ—U i?em.

This was true for both éhe dimens%onal and the non-dimensional

problems, ,although the effect was significaﬁﬁly stronger for

‘ \

the dimensional problems, /

1

The implications of Cole's (1973) study, as with, Tighe
: ‘ < T a1 . ‘
et al. 's (1971) study is that younger children tend to see
different settings of a problem as independent subproblems,

while older children see the two settings as being inter-

I N

relatedﬁ .
These findings have beeg~used by Zeaman and House (19745
to support their'cémponent-comﬁqﬁnd hyﬁéthe§is.' They suggest
that the compound learner learns‘the feversai shift slower
than ‘the non—xeve;ggl shift because the latter requi@és thg_
learning of only éne new compound, -while the forméf reQuireé
tﬁat two new compoﬁndé:gé learned. ﬁowevgr; for the oider(

' ’

component learner, thé'hediatof learned on the original
training task-will' facilitate the reversal shift but retard '

2 et e 5 . T SR
R N . Yot e e
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learning on the non-reversal shift.

The subproblem analysis findings would also support
the configuration-component hypothesis in that the reversal
shift involves changing the direction of response for four
configurations, while thg non—revers&i shif; requires that
this be done for only two of thé~configurations. (Tﬁere are
twice as many configurations as compounds to learn since

each positional setting is a different configuration.)

-
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Summary

It would appear that the young MA child does not
necessaiily solve discrimination problems by learning about
specific components or cues. Rather, it is very possible

that they learn by employing either configurations or

.compounds to solve problems. Consequently, these children

would be expected to show poor component learning, as they

. do not learn to solve the original discrimination by attend- °

ing to the individual.components which make up the stimuli. .

However, the fact that a child may learn by using
either compounds or configurations does nbt'breélude the
possibility that the same child also solves problems using

a component approach. This is indicated in the Campione et

‘al. (1971) stud& in which some children learned a component

solution to one dimension and a configurational solution

- to another; and in the Barnes (1978) study in which ‘the

children learned one problem which rebuired a compound

solution as well as a second problem which required a com-

* ponent solution.

There is nothing which would suggest that a child

cannot learn something about the components of a gtimulus °

i
[

while iearning‘the solution by configurational or compound
» . ‘
f

34
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means. This learning, however, would probably be limited

35

to components which are éspecially salient to the child.
This may help to explain why some components are learned,
by a compound or - configurational learner. It is important
to emphasize that component learning may be incomplete

not because the child may be inegpable of attending to all
the cues, but because the process he uses to solve the

discriminatigﬁ does not lend itself/to attending to the

components of a. stimulus on an individual basis.

" The present research is directed at examining the

possibility that the overselective child is not a child who.

responds te a restricted number of components bécause of. any

<

'specific attentional deficiencies, but rather .is a child who.

simply may learn a discrimination in a manner other than

by attending to the particular components of the stimuli.

Although Koegel and Lovaas (1978) would argue that
such theoretical work is of less importance than research
directed at the more practical implications of stimulus )

overselectivity, a more solid understanding of the problem

‘S

is required before adequate training and teaching methods can

be developed. Thus, when training’ developmentally handi-
capped children, the goal of teaching the$e>chi1dren to .
respond to all theﬂcomponents in d relevant and redﬁndane
cue task may have to be preceded by the goal of gettlng

the children to respond to components.

- e -:._11',,._-,‘..,--",,“»»..»;..7, ’ AN I ..!. y
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Experiment I _ - .

The first experiment was modeled after that of the
Campione et al. (1971) study described earlier. Subjects
were trained on discriminations which could be learned ‘
using components, compounds, or configurations. Following
the training phase, a series of test trials was administered.
On some of the test trlals, the stimuli were presented in
novel arrangements by reverSLng the position. the S+ and

s had malntalned durlng'tralnlhg. For'these novel

arrangements, the component and compound learner should be
/

Y-

able to shift hlS respondlng to the new p051t10n of ‘the
st . However, the,conflguratlonal learner would. not be
expected to make such a shift as he is ndt responding to

the individual components of the stimuli. ‘ .-

Configurationa; learning has already been demonstrated
in young MA normal children (Campione et al., 1971; Zeiler,
1964) It was expected that similar findings would be
demonstrated in young MA mentally retarded children. The'
hypothesis tested was that young MA retarded chlldren would’
exhibit'leés oqmponent 1earnihg than. would older MA retarded

-

children.

The experiment was also designed to examine!'the QP
[
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degree of configurational léerning (if found) that mentally
retarded children demonstrate on eacﬁhof the dimensioﬁs of
form,‘eolour, and junk. A number of the studies already
described (Eimas, 1969; Kovatana and Kramer, 1974;
Schrovetuand Newsom, 1976) have found signifieently inore
learning'for form than for colou; components. Few of the
studies related to the-investigation of stimulus overselectj
ivity have.compared junk stimuli with for@ or colour stiﬁuli.'
However, Koegel and Wilhelm (1973) repofted little differenpé
between the ove;selectivity resﬁltinq from'funk:stimuli'ee |
opposed to- red-coloured form stimuli. Slvertsen (1976)

found that fewer errors were ‘made on match-to—sample tasks
with Jgnk,stlmull than when_cologr'stlmul; were used (elthoqgh

as noted earlier, this ﬁayhin part have been dUe_to‘her o

| presentation method).. It was predicted that similar tendencies

would be demonstrated in-the present ‘experiment, that is, that
conflguratlonal 1earners would show less conflguratlonal
respondlng to form or junk stlmull than to colour stlmull.

The rationale beh;nd this hypothe51s_1s that the more ‘salient
dimensior’s are'more,likelj to capture a child's attention to:
the extent that the individual values of the dimensions are

attended to and thus learned in a component mannex.

) ) . . 1
Subjects The subjects were'l? mentally retarded ‘

N
»
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boys who, during the course of the experiment, were resid-
ing in the Dr. William F. Robert's Hospital-School, Saint

John, N.B., Canada.

The subjects were selected at random from a pool of -
children wﬁo had been tested by the experimenter with Alpern
and Kimberlin'§ (1970) short form of the Stanford-Binet
Intelligence Scale, with the restrictions that the subjects
be classified as mentally defective (IQ < 70), and that half
of the subjects have Mental Ages (MAs) less than 66 months

while thé'remaining six subjects have MAs greater than 66

.months. This resulted in two groups. The Younger MA group

haa.MAs_ranging fr@m-ﬁO to.60'm§nths, with é_meah of§49;2
months. The Oldér\MA gréup éénsistéd éf-sixfboys,wiﬁh a
méan MA of 78.0 months and a range of 72 t6“96 mpnths. '
One of the boys'in the Ybunger MA éroup was a‘replacement for
a boy who had to Ee dropped from the experiment as a fesqlt
of his refusal to continue following the completion of the

2nd of the six sessions. The lZMSubjects were distributed
among@ of Hospital-School's 11 units or wards.

MAs, CAs, dnd IQs of the subjects participating in
Experiment I,-as well as php group means, can be found in

Table 2. Attempts to match the two group§ for CA wére not
- e .

_enti:ély satisfac;o:y, F(1, 10) = 4.90,‘2 Z. .06. The Mas

for the two groups were significantly'diffefént, F(l, 10) =

i
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Table 2

CAs, MAs, and IQs of subjects participating

2]

in Experiment 1

Subject A MA 19
Younger MA
1 138 46’ 30
2 ‘127’ 45 38
3 106 54 50
A 113 51 - 46
5 | 200 45 23
'fe 120 7 60, 56
Mean Young 133.8 49,2 39.5
Older MA
1 . 154 72 50
2 166 72 47
3 150 72 50
4 181 96 57
5 197 .72 45
6 164 84 54
'168,7 -+ 78.0

- 50.5
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32.53, p « .001, as were IQs, F(1, 10) = 5.01, p ¢ .0OS5.
Although the IQs and MAs were confounded in distinguishing
bgtween the two groupé, the labels Oldex MA and Younger MA

r .
groups will be used here for the sake of convenience.

Design of Experiment Each subject was trained and

B

tested on six different problems. For each problem, the
subject was required to learn two discriminations, the
stimuli for the discriminations representing two of the
dimensions of form, colour, or junk. More specifically,
" during tréining, the gubjecélwas presented with fwdlpairs
of stimuli from dif%éreﬁt diménsions and had to learn ‘tl.'1e
st for éach péirL BSth pairs were alwéjs presénéed“in the
,séme arrangement. during training. For oné"pair. the left-
hand stimulus w;slfhe st, for the second pair, the right-
hand stimulus. ihring the test phase, 20 trials were
- presented, 5 trials for each of the pairs in their training
(ofiginal arr;ngement) positions, and 5 trials for each
pair with‘%he positions of the ?*.and S~ reversed (novel
arrangemeni)L The training and testing phases are outlined
in Figure 2. \ -

Materials Testing and training stimuli were drawn
inﬁividually on 75 x 125 mm whife index cards. The' cards
were plastic laminated _to prevent wear and facilitate

|

cleaning. Three different dimens%ons~(fdrm, c¢olopr and junk),

1
’ K

.
N i - - .
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PHASE | SETTING | DIMENSION ‘STIMULI

O

+
COLOUR @

TRAINING | ORIGINAL
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. FORM s 2
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ORIGINAL g .
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-

Figure 2. Illustration of the training and testing phases
of Experiment 1. (Responses to any of the,stimuli
in the Novel settings were reinforced. The "+"s
not enclosed by parentheses indicate correct
component responses.)
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were . each representéd by eight different values. The
éolours used were grey, turquoise, dark green, tan, dark
brown, lime green, dark blue, and yellow. Forms eﬁployed
were a heart, "X", octagon, six-pointed-star, cross, trape-
zoid, pentagon, and “Tee". The junk stimuli consisted of
black line drawings of a clock, pair of shdes, telephone,
jackét,.tree, hand, scissors,land dog. ;llﬁétrations of

the étimuli uséd_aépear in the Appendii.

In order to emphasize the differences bétWeen the

settings irrelevant dimensions were made constant. within -

. séttings. butﬁyatiable-betweeﬁeséﬁtiﬁgﬁ. . Thus, all the
;oloui stimuli were smaii~(25 mm in diamétér);circles; The
frorms, whiéh were all outlined with.I.s mm thick black
borders, were coloured purple. They were medium in size
(40 x 40 mm). The junk stimuli were all "colourless" black
outline'drawingsf They were large in siée (60 mm high,

50 to 65 mm wide, mean width of 58 mm).

The eight values of each 6: the dimeﬁsiéns were
randomly pai;ed to pfoduchfour pairs each‘of form (F),
colour, (C), and junk {(J) stimuli. Then tﬁo of the form
pairs were random;y éssignea tﬁ,twg 6f the junk pairs.
Next, the réﬁainiﬂg two form pairs were randomly.aséigngd
to two of the colour pairs. Finally, the twé re?aining
junk péi;s were éssignéd ét.raﬂdém to the two remaining,

.
" . . o ;
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was randomly a551gned one ‘of the arrangements, with the

R

Chlld receive 1mmed1ate posrtlve relnforcement for - hls";v\ T
,stimulusgeet was thus determlned by the child's " responee

_stimulue‘in'the first pair, then the rlght—hand stlmuluS/

‘'was designated as the S’ for the second palr.

43

colour pairs. This resulted in six sets of. stimuli,

tﬁq sets with a form pair and a colour pair, two sets
with a ferm pair. and a junk pair, and two sets with a
colour pair and a junf pair (see Table 3). When training
and'teeting-the subjects, the order in which these sets
Were preeented to the eubjects followed a Latin Square

deSign for-each group.

Within each stimhlus set, there“are eight possible ‘gf SN

. arrangements of poaltlon and relnforcement of the stlmull

as 1nd1cated by Table 4 "7, control for thls, each subject

o T et

restriction that each of the arrangements be used at least ,-: o ij
once with each stimulus set. There was onerexceptlen to

this rule. On the first session only, the child's reep0nse

to the flrst presentatlon of the first stlmulus pair Was

designated the S ‘for that pair. This was done as an attempg '

to faellltate learn;ng of the task by ensuring that the

first response. The S for the second pair 1n the flrst

.0

to the firetrpair; For‘ekample, if he ‘chose the ieft-hand

, . . { .
! - , e a0 . Ll o ) '
.+ To summarize, during each se951on, the~subjects were
L] . .‘-o . '.‘V R N . :
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fi‘able 3

' Stimulus Sets Used in Pxperiment 1

©

Set Dimension® © - Stimuld

I c C 1A G.rey' ?B 'm.rquaqise a

F " 2A Heart 28 X"

IX J . 1A Clock 1B Shoea‘-
F % 2A Star . 2B Octagon

255 S JR . 1A Dark Green 1B Tan
T . 24 Telep'honé. 2B Jaj:ketl

44

‘1v ¢, 1A Dark Brovn 1B Lime-. . . . 7

F ' - 2A '_ifzfépeéoidl. '2B_Cross -

v J 1A Tree ,. . 1B Hand
F _* .2A Pentagon - 2B "Tee"
vVI© ¢ " ""1A Dark Blue - 1B Yellow

J " 2 Scissors 2B Doé e

&

: lg_g_é_. The x‘ng:ber(let_‘.tei '&e\s':l.gnall':iﬁn‘s’ _twex;e‘
used to identify ip@ivfdhai.'é%ﬁmlz_l vithin the
| _ aF. - FOEE,..C';_'-COIO!II", J.= Juuk ) ' h|

......
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N Table 4
- o Pgesentation and Reinforcemegt Arrangements of
) " 1Individual Stimulus Sets, zmg Stimulus Set
I as an Example, Experiment 1
Order Arrangements
3 ¢ :
Left : Right
1 1A Grey' 1B Turquoise
2A Heart 28 gt
2 1A Grey 1B Turquoisé+
24 Heart' " 2B "
: A 3 1A Grey+ iB Turquoise_
. B &
s 28 "xvT 2A Teart'
. 4 1A Grey 1B Turquoise'
28 "xt 2A lleart”
5 18 Turquoise+ 1A Grey
2A Heart 2B “X"+
\ ’ 6 1B Turquoise 1A Grey'
" o .
2A Hear£+' .. 2B "X
. 7 1B Turquo{sé+ 1A Grey
- N 2B "X 2A Heart+
o 8; 1B Turquoise 1A Gre;?+

2B "X"+ 2A Heart

‘Note. Reinforcéd stimuli are marked
with a "+". Non-reinforced stimuli are

marked with'a-"-“.~

e et P
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presented with a stimulus set consisting of two pairs of
stimuli répresenting different'dimensions. The order in
which the two pairs in eac? set were presented during a
session followed a 100 item sequence derived- from Fellows

(1967). A different presentation sequence was constructed

for each of the six stimulus sets.

Procedure Each subject was seen individually in
the large semi-partitioned bedroom which was a part of thg
unit in which he resided. The layouts of the bedrooms
were all similar. The bedrooms were chosen for testing
as they provided a familiar and non-threatening environHEnf
for each‘ghild. " As the bedrooms are generally not used
during the day, they were also guiet and private. A
standard school réom dgsk, with a surface of 45 X 60 cm
and a height of 75 cm, ‘and two chairs were set up in a
corner of each of the bedrooms. ‘A third.chair, situated
to the side of the experimenter, and out of tﬁe direct

view of the child, was used to store stimulus cards not
: ®

»

being used on a particular trial.

buring the first session, the Younger MA children

were given the following instructions:

" We are go{ng to plgy a game. I am going'gé“\\

show’ you sdhe cards. The cards- are 6315; to !

\,
N

have different,coiburs and_pictdres on them.

Each. time I show you the cards, I want you to

., - point to the one yop think is correct, the one

A

@

= gpraase Al

e e
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which is right. If you are right, I'll

give you a- raisin (bit of chocolate,‘etc.).
At first you might have to guess, but after

a while you will- be able to tell which are,
right ones. Try hard and see if you can tell

me which is the right one every time.

The first trlal then began with the placing of the
stimull on the table in front of the child. The two cards
were placed approximately 3 cm apart. If the child did
not respond within a few seconds, he was urged to "Show

me the good one" or "Show me the one which is right". On

initial trials only; subjects were sometimes urged to guess.

On_trials to which the younéer children responded
_correctly, they were iﬁhediétely reinforced verbﬁlly (i.e.
"Good" or "Correct") and with a small bit of edible rein-
forcement. Raisins, bits of chocolate{'candiéd ce;eals,
and cheese flavored ;naéks were ai‘Ll used as rei;'nforce s,
depending on the preference of the chlld. When the subject
made an incorrect response, the subject was sxmply told
"No", or "Wrong“ Immediately after each response, the

cards were withdrawn and the cards for the next trial were

presenfed. The intertrial intervals were thus self-paced.

~

Instructions and procedures for the Older Ma children

e L U T e ‘ R LT s me—
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were basically the same with the exception that they did
‘not receive edible reinforcers for making.qorrect responses.
Without exception, all of the Older MA chi}dren enjoyea
participating in the "game™ and tﬁe use of tangible rein-
forcers was found .to be unneces;ary to maintain their ’ '
interest or, co—operation. The Older MA Ehildren were,

however, onffﬁb occasions given a candy bar for "helpipg

with the gaﬁa?.

6uring each session, training continued.qntil the
child reached a criterion of fivé correct responses in’
each of two consecutive blocks of five trials, successive
blocks beginning with trials 1, 6, 11, etc.. This alloWwed :
‘for up to 275M;rials before the probabilify of reach}ng | i/
criterion by chance exceeded .05 (Bogartz, 1965). A
maximim of 100 training trials were administered during
any given day. If a child failed to reach criterion. after
100 trials, the training was terminated for the day but

resumed the followihg day. No child required more than

two sessions to reach'criterion. : .

L

To éﬁsure that each child learned each problem, upon
the first error'following trials 25, 50, 75, etc. the correct

respénses were demonstrated to the child by placing bothj“
pairs.bf stimuli on the table in front of the child and.. ~ ;

saying: : ;

When you see these two cards (pointing to

hd .
.
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the first pair) ,then this is the correct one
to point to (indicating the S+). When you see
these two things (pointing to the second pair),

then this ‘is the one you should point to

‘Y

(indicating the s* of the second pair).

Immediately after reaching criterion, the twenty
trial test series began. The children were not informed
about the test trials and hence did not know when they
would begin. The experimenter attempted to make the
tranéition from qhe't;aining phase to the test phase as
smgoth as possible. Duri&g the test phase, respoﬁses to
the étimuli in\their originél (tfaining) arranéements were
reinforced or non—-reinforced usiné the same coﬁfingencies
of the training phaée. However,.for the novel spatiél
arrangements, responses to either of the stimuli in each
pair were reinforced.‘ Thus, for the novel spatial arrange-

ments the child was reinforced for responding in either a

component or configurational manner.

Eaeh of the six problems in Experimen{ I were
administered on different days for eéch subject. With one
éxception, sessions were held on successive dayé. One of
;ﬁé boys in‘the Older MA group ﬁés unavailable for tésting )
for one day between sessions 2 and 3. Testing for each child

took place at approximately (+ one hour) the same time each

' . .

day; ’ .

- L
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- Criterion data.indicated a significa
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Results and Discussions

Trials and Errors to Criterigpmxgg?lap and Duffy's €1974)

transformation procedures were used to minimize the marhai‘skew
which was found in both the Trials to Criterion (excluding the

cr%terion run) and Errors to Criterion data. The transformation
formula used for the Trials to Criterion data was Y =(X+1)
where X represents the original score and Y its transformation.
For Errors to Criterion, ¥ = (X + 1)70.181 Since zeroes were
present in the raw déta, Dunlap and Duffy's procedure required

that a one (1) be added to all the raw scores pxior.to-calculat-

it 'the appropriate value.for the transfgrmation.

- An Age x Session analysis of v Iiance.fdr the Errors to

Age effect,'g(l, iO),=~

6.649, p = 0.026;_while the Age effgct for the Trials to

Criterion data approached signif{iance, F (l: 10) = 3.949, p =
.073. Not unexpectedly, it‘Wa the Older MA group who made
fewer errors and took less t ials: 2.; and 11.3 respectively,
compared to means of. 8.2 erfrors and 24.9 trials by the Younger

MA children. The main effbct of Session, and the Age x Session
N

interaction were non-si

A

iificant for both Trials and Errors to

Criterion.

3

' Correlations/between the number of special training \
trials (i.e. demongtration of the correct responses oh thé first
errér following rials 25, 50, and 75) given for each problem and
the number of Trials qnd.Errors to Criterion.wereucalculated for
d the second experiment. The correlation with Trials

exceeded .92 in both experiments, while the correlation with

M ML ) e L
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Errors exceeded .85. For this reason, further analysis of the

special training trials was deemed unnecessary.

Test Trials A four-way (Age x Setting x Dimension x
Session) analysis was performed on the test trial data. The
two levels of Age, the only betﬁeen subject variable, were
Young and O1d MA.‘ There were also two levels of setting. The
Original Settings were the settings or arrangements in which
the material had always been presented during the training phase.
The Novel. Settings, used only during the test phase, Eéaturéd
the S+ and the S~ for each stimulus pair in positions‘which
were the réverse-of.the originai(positions. _ The five test
trials for,each of the two st}mﬁlus'péirs in the original
setting weré scbréd forhéorreét'responsés. The five test
trials for each stimulus pair in thé'Novel settings were scored

 for component {(or compound) fespbnses; Thus, low scores for the

Novel settings reflects configurational learning.

The three levels of Dimension were Form, Colour and
Junk. Although supjects were seeﬁ for six different sessions
or problems, each of the three dimensions were presented only
four times. The four levels of Ses;ion, therefore, indicgte

the temporal order in which tests for a given dimension occurred.

The results of the‘analysis are shown in Table 5. The
significant Sessions effect. reflects a slight decrease in the
mean number of ¢component responses- from the First session to the

final three sessions, F(3, 30) = 3.208, p = .036. Means for

3
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Summary Table from the Four~Way (Age x Setting x

Dimension x Session) Analysis of Variance of

the Test Trial Data, Fxperiment 1

Source

30 0.77

ad » F P
Age (A) .1 74,01 17.83 0.002
Exrror 10 4.15
Setting (Sg) . -1 42.01 20.28  0.000"
Ax sg 1 3472 26.20  0.000" |
Error 10 1,44 i
Dimension (D) .2  4.84  3.07  0.067
Ax D 2 1.88 1.19  '0.324
Error 20 1.57
Sg x D 2 6.21 7.73  0.004
Ax SgxD 2 4,62  0.022
Frror 20 0.80
Session (Sn) 3 2.08 3.21 0.036
A x Sn -3 1.28 1.98  0.138
Error 30 0:,65
Sg x Sn 3 1.32 | 1.71  0.186
Ax Sgx Sn 3 1.m 1.33  0.283
Error - '

Continued
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Table 5 (Continued)

Source af MS F 2
D x Sn 6  0.85 0.63  0.707 ‘
AxDax Sn ' 6 0.58 0.43 0.858
Error 60 1.35
Sg x Dx Sn 6 0.84 0.52 0.79
AxSgxDx5Sn . 6 0.28 0.17 0.981
K Error. . : 60 1.62
* . B <
p < .00l
{{
‘
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sessions 1 to 4 were 4.361, 4.028, 3.986, and 4.069 respective-
ly. The lack of any significant interactions involving Sessions
suggests that the slight decrease is not related to.any manip-

ulated variable.

'

The remaining significant results are all lower order
to the three way interaction of Age x Setting x Dimension, and
s0 discussion. wi'll be,limited to this interactiom, F(2, 20) =
4.620, p = .022. ' Theé means of the twelve cells making up this
: :Lnteractlon are plotted in Flgure 3. As ;s evident by J.nspect—
ion qf the graph, folldw~up .E:- tests indicated that the .perform-\
ance of = the Young MA boys~for the Novel setting was signi-
ficantlf different from each of the other age-setting com-—
binations, ell Fs(l, 10) > 25.0, p 4&-"0\1- The other age-
setting comb:j:nations did not difflr from each other, all Fs
being less than 1.0. In addition, it is only within the
Young MA group for the Novel setting.that significant
differen_des were found across the dimensions, F(2, 20) =
9.08, p « .01. Scheffé's multiple comparison test indicated
that performance on the-Colour Dimensidn for this group
' differed significantly from that of the Form or Junk stimuli,
§2 (2, 20) = 10.44 ?d 16.25 respectively, p .05, Per-

formances on the Form and. Junk stimuli did not differ signi-

ficantly.

These data clearly support the hypothesis that younger
MA mentally retarded ch:leren utJ.lJ.ze conflguratlonal respond-

ing to a greater degree in solv;ng discrimination problems than

- .._".',,,,«»fz‘f.:‘:-‘-..._u,
= .
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Figure 3. lean number of correct (component) responses

made by the Younger and Older MA groups to
the Novel and Original settings of the colour,
form, and junk:stimuli, Experiment 1.
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do older MA retarded children. In addition, the possibility
of compound learning by the younger 'children can be ruled out
in. the present experiment. While the responding of the older
MA group may be accounted for by either component or compound
learning, the former is the more likel;},‘ as Barnes (1978) -

found his older MA group (MA ‘range 7~13 years) to pexform

‘better on component than compound tasks. Finally, the data,
. fox the configura.tibnal.le‘arners across the dimensions agrees

with the expected finding of less configurational learning on

form and junk s,timuliﬁ:"thah on the less salient’ cdi'o‘u; stimil],.-i. '

-

—————— ' .
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.In the second experiment, the learning of successive
and simultaneous discriminations of stimuli with two relevant
and redundant compon&nts was inv.estigeted. . (Figure 4 provides

an illustr.at,ion of the simultaneous and successive discrimi-

nation procedures ) In the successnre discrimlnatlon conditlon,

subjects were presented with two dlffe.rent form-colour stmul:.

in each. session. L Fér any glven tr1a1 however, the palr of

st.unull whlch Were presented were 1dent1ca1, and so the Chlld

‘was requlred to’ learn a directional. response. For example,

on some trials, the Chlld might be presented with two identical
black circles, the one on the left being the s*. on other

trials, two identical white squares might be presented, the

' right—hand one being the S+ for this pair. Thus, for each of

the subproblems, the child had to learn a dlrectlonal responsel.

based on form and/or colour. This is a conf:.guratumal probleln."

requ:.rlng responses of the. type. "When black and/or cucles, ‘

ﬂ

go }eft, and when white and/or squares, go rlght“ A solutlon

to the problem based on compounds or the individual coxnponents

-

is .jmpossib_le.'2 ~

In ‘the si'multaneous discrimination procedure-, ‘the
subject must’ form a dlserimxnatlon between the black c1rcle

a'

and the white square when these. are presented on the same

57
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Figure 4.

Illustration of the training and- festink ;haéeé'éf the -

.simultaneous and successive d:lscrimination _procedures used

in Experiment 2. (Responm to any. of the stimulf: in the -

+ colour and. form tests vere rei.nforced The "+"s not . -~ o

enclosed by parentheses indicate cortect component
responsea ) : oo K
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trial, the left-right positions of the stimuli being varied

o¥@r trials. Only one of the stimuli, the black circle for
example, is correct, regardless ‘of ltS positlon. For the
component learner, this task should be 51mpler than the
successive discrimination, since by attending to the rein-
forced values of form and/or colour, the'probleﬁ may be
solved quickly. Similarily, the compound learner, by attend-
ing to the form-colour compound, should be able to learn the
discrimination with little difficu}ty. However, for the
configurationai learner, the~sihultaneous task should be as
difficult to learn as the successive problem since the
fbrmer, like the 1atter; contains two‘configurations. -Ih \

the slmultaneous condltlon, the conflguratlonal learner must

learn to go left when black cxrcle is to the left of the .

white square, and to go right when the black glrcle 1$-to_the

right of white square. ' S

Before stating the first ﬁypothesis of the sécond
experiment, it is appropriate to briefly examine previous-
studies which have compared successive and simultaneous

methods of discrimination. A number of studies, including

those of Jeffrey' (1961), Lipsitt (1961, Exp. 2), .and Spiker

and Lﬂbker (1965);3have %ound that the simultaneous condition

. a

results in performance superlor to that of the successxve

, problem. However, a number of. var.xables have been .i.dent:.fled

which can'make the succe551ve problem as easy or easier to

L3
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learn than the simultaneous problem. These include moving the

~ locus of regponse away from the stimuli themselves (e.g. Lipsitt, -

1961, Exp. 1l); presenting the different settings, of the discrimi-
nation in blocks ;aéher than on a random ba;is (Lubker, 1967);
manipulating the similarity of irrelevant components of the
stimuli kgrice & Spiker,-1967); and manipulatiné the degree of
similarity between the stimuli themselves (lLoess & Duncan,'1952).
A difficulty with these findings is that the majority of chh

\

studies have used subjects with MAs of 60 or more months, extend-

ing upwards to college level students. Thus, little is Known of

the performance of the younger MA (less than 60 months) child,

although a configurational approach’would suggest that,younger
ch{ldren would have félatively'leés difficulty with the succes-
sive'problem'than would the oldgf.MA child. 1In the present . . }
experiment; the‘qse of stimuli which d%ffergd in bothsqélohr V/
and form shdﬁld héve'ﬁelped.to reduce the difficu;ty of the |

successive problem for both the older'and_YQungerlMA child.
ot

The first hypothesis was that older MA childrgn would

find the successive problem more difficult to learn than the

. simultaneous problem, whereas younger MA retarded children

dould demonstrate less discrepancy in the rates. at which'they
%éarned the. tWo prop;eﬁst 1f found, this would providé adé-
itioﬁgl support for tﬁe eQidence ofann—compoqgﬁt~iearning
éxhibiééd by.the young ﬁA.subjgcéﬁ‘of Experiment I. 'To test i

. A . »
this'predictiog, Trials to Criterion and Errors to Criterion

data from the first session only were examined. Due to ex-

’ pected trapsfef'effects, eSpeciaily’by'the older MA children,
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an analysis over all four sessions would be less sensitive.

In’ addition- to examining the relative difficulties en-
countered by the two age groups in learnlng the two types of
dlscrlmlnatlons, the problems were examlned with respect to
the learning of the ‘form and colour components. To accomplish
this, threée types of test trials were presented in a random
order. The first type were re-présentations of the original‘
(training) settings.  These served as a check on the origimal
learning. THe form components were tested by making the
tolour component irrelevant by replacing it with a ndbel colour.
To test the learning of colour components, the colours wiﬁh

the form component made irrelevant were presented. Figure 4

- illustrates the training and testing'phasgs'of‘Experimentr2.
. J , . . o

Non-component learners would be expected to do poorly
on the tests for form and colour. Hence the secomrd hyﬁg%BeSLS
was that there would be little if any learning of the individual
components by younger MA children in éither training cofidition.
(Aé mentioned in the introdugtioﬁ, some component legrning ,
could occur in the younger children if certain v;lugs of the-
_form‘or colour dimensions werexsalient-to the ch%ldren.)

Third, it was predicted that the older Mi,children in the T
Sinfultaneous conditionfwould*demonst;atejmqie.componeqt.learﬁ—
ing than the YOungér MA childEEn would in:éither training |
conditipn} Foufﬁhw it wasiéredicted that the oldé; MA men-

J
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tally retarded children would exhibit poorer component learn-
ing in the successive condition than in the simultaneous
condition, as the former problem requires that the child éﬁ

learn the discrimiqation in a non-component manner.

Method .
- Subjects Twenty mentally retarded males, all of whom
were r381d1ng in the Dr. William F. Robert's Hosp1§71—5chool,
Saint, John, N.B., Canada, part1c1pated in the second Experi-
ment. Eleven of the twelve boys from the frést experiment
took part in the sacond expgfiment. The twelfth bey was un-
available for the second expériment as he had been discharged

from the Hospital-School;

Ten boya made up the Older MA subjects. Their MAs
ranged'from 72 to 108 months.w%th a mean of 83.8 months. Tha
10 Younger MA boys had MAs faﬁging from 36 to 60 moptﬁs with
a mean of 48.6 months. T'The Older and Younger MA groups were
subdivided into tha two experimental (Successive and‘Simulta-

neous) groups, resulting in five subjects in each condition.

- 4
Assignment to groups was as randém as possible given the
1 4

. stipulatians that 1) subjects who~panticipated in Experiment,

I be devided as evenly as p0551b1e amolung the,four qroups, and

2) that the attempt. be made to match groups on .the Easxs of
ca,

Mean CAs, MAs, amd IQs for the groups are shown in

Table 6. Reliable Stanford-Binet IQs and MAs were not avail-

)
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Table 6
Mean CAs, ﬁAs, and IQg of the Four Groups in
Experiment 2
\\
B
Grouﬁ 131 CA MA . 10
1

Young-Successive _ 164.8 50.2 33.8
: ‘ . (105-235) (45-54) (22~50)

Young~Simultaneous 151.4 “47.0 32.4
o L S (128-178)  (36-60)  (21-42)

. . C 3 .

! 0ld-Successive 172.2 . 86.0 52.0
© (151-194) A(72e102) (44?5?)

0ld~Similtaneous = 171.0 81.6 52.2

} . (154-178) (72-108) (45-69) -
Note. There were five subjects in each group.
CAs and MAs are in months. Numbers;in parenthesis
' - ° are ranges., N
!
. » ; .
K1
. .é ' ,
\ % ‘ .




‘Experimenf I'Were randomly paired to prbdﬁce eight diffefent'
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able for three of the younger MA children, due to the limited
verbal.abilities of these children. In these cases, MAs fo;
these children were obtained from recently administered Vine-
land Social Maturity Scales. IQs for these children were
calculated using the formula: IQ = (MA/CA) x 100. This for-
mula was‘also used to calculate IQs for those children tested
with Alpern and Kimberlain's (1970) short form of the Stanford-
Binet Intelligence écale for whom thg Stanford-Binet's Revised
(1972) IQ Tables did not provide I0s ﬁde to extremes in CAs A
and MAs. ’ ' o ' w

Two-way (MA Group x Problem) énalyses'éf variance were

performed on the CAs, MAs, and I0s. The,resuit§ of these

. analyses are given in Table 7. The Youriger MA and Oldei MA g %,

: Y
subjecﬁs différed significantly for both MA and IQ. Differ- i \)

PRI SRS

ences between subjects'in the Simultaneous andﬂSuécessfve
conditions were non-significant. All of the éroups were \\ i
equivalent on the.basis of CA. Aithough MA and IQ are con- \\\
founded in differentiating between the Younger MA and Older ;)/3
MA groups, the labels Younge£ MA and Older MA will be used

for the sake of convenience. @

. Materials The eight colours and'éight forms used in

form-colour compounds. The eight compounds were then randomly"
paired to yield four different:étimul&g sets, as shown in

r to -

Table 8.

e e et s St o =




Summaﬁr Tables from the Two-Way (Age x Problem)

Table 7

\

Analyses of VYarlance Performed on the CAs,

MAs,. and 1Qs of Subjects in Experiment 2

Source daf us E P
MA
Problem (P) 1 72.2 0.5 0,527
Age (A) 1 6195.2° 47.61  0.000
PxA I L8 0.0 0.904°
Frror * 16 130.1
R 1 266.5 0,24 0.628
A 1 911.3  0.86 - 0.630 -
P x A 1 18.1 0.18 0.683
Error 16. 1057.8
Iq .
p 1 18 o.qi “0.884
A 1 i805.0 Bo7 0.000
PxA 1. 3.2 0.0 0.847
Error 16 .  89.9
"'*P.- < .00 ’
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Table 8

The Stimulus Sets Used in Experiment 2

66

Set Compound I Compound II
' 1 Turquoise-Pentagon DArk—-Brow-n-—"X"
II Dark-Blue-Trapezoid Light-Green-Star
IIT ' Tan-Cross ) Dark-GreenfO¢fa;gon~
v | Grey-Heart YEI;O\F'!TGG",
— , .
. e,
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Each of the stimulus compounds were drawn separately
on 75 X 125 mm white index cards. The cards were laminated
with clear plastic to pqeﬁent wear and facilitate cleaning.
The forms measured 35 X 35 mm with l.éimm‘thick black borders.
They were each solidly eoloured with thgir aésigned colours.
With the exceptioﬁ*éf differences in'coiour and size, the

forms were identical to those,employéd in Experiment 1 (see

Appendix).

'The testing phase of the sessions required that each
of the form componen£5'of the training cBmpounds be presented

with colour irrelevaht; .Also, colour had to be'presented

with form irrelevént. Form—relevant, colour-lrrelevant stlmuli

.were -identical to the testlng stlmull w1th the exceptlon that

\\/’
the form test—items were all coloured the novel and irre varit

colour purple. {;e c lour-rélevant, form-irrelevant stimuli
were solidly'coioure& mm didmeter circles.
S .. . . . : )

AS'ih'Expefiment 1, preSentatioﬁ'orders and neinforced

.

stimuli were balanced as much as possible. . PO

- Procedure The experimental setting, criterion level,

1nst¥uctlons, and. reinforcement contlngencies of Eggﬁrimenf 2

"~ were identical to those of Experlment 1. _There were only four .

sessions for each subgect in Experiment 2, one session for each

stimulus set. A total of-thirty test trials were administered
following training on eéach of the four prqblems.‘ Five test
. L. ) | .
‘\.

L R L
s Lo A

b -

B e rrE—— - -
»
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trials were présented for each of the two settings of the
original (training)stimuli and their form and colour caom-
ponents (see Figure 4). Responses to the original stimuli
during the testing phase were jreinforced using the same
contingencies present during the training phase. However,
responses to any of the stimuli in the form and colour

component tests were reinforced. - k

As in the first experiment, sessions were held on
successive days. There were three exceptions to this. One
boy was unavailable for tgsting'for one day between his-
second éﬁd,third sessions, another boy for pne'aay'betQQen
his .third and fourthﬂ The third boy ﬁas unayéilab;e for two

‘days between his second and third sessions. ' 5}

Results and Discussion

Trials and Errdr§ to Criterion Two-way (Age x
Problem) analyses of variance were performed on the'Trials
to Criterion (excluding the criterion run) and Errors to
Criterion data obtained from the first problem administered
to each“chila (gee Table 9). In contrast to the first
experiment, Qnt;ansformed scores were used for these data as

the skew was not excessive.-

For both the Trials to Criterion and Errors to
Criteripn.analyseé, the main effect of Problem was significant,
'E(l, 16)'= 11.633 and 6.277 fespegtively; )24 ?1.1.05. ‘ﬂéan‘
Trials to Criterion for thé%§;mgltaneous and Successive

4

3
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Table 9
Summary Tables from the Two-Way (Age x Problem)
Analyses of Variance Performed on the Trials

to Criterion and Errors to Criterion Data

féi'"' :

for the First Session Only, Experiment 2

Source af MS F P
Trials to Criterion

Problem (P) 1 /2101.25 11.633 0.004

Age (A) ‘ 1 '10??;5 0.561 0,529

Px A 1 2101.25 11.633 0.004

Error -16 . ' 180.63 . | |
Errors: ’Eo Cri terion

r 1 145.80 6.277 0.023

A 1 0.80 0.034 0.849 ‘

I x A 1 156.80 A6.751 0.018

Error 16 23.23

oo ot s e e

~~~~~~~
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conditions were 11.0 and 31.5, respectively, mean Errors to
Criterion were ;.8 and 9.2 respectively. The Age effeet was
non-significant. The Age x Problem interactions were signi-
ficant for both Ttials and Errors to Criterion, F(1, 16) =

11.633 and 6.751 respectively, p & .05. The interactions -

were plotted 1p ?Lgures 5 and 6. .

N

As predicted, the Young MA children performed better.

on the Successive digcrilination relative to the Simultaneous
X : . +

\ L _ .
discrimination than did the Older MA children. In féct, the
Young_MA chlldren s pe?formance on the two types of dlscrlm-
1natlon was equlvalent, whlle the older MA chlldren took. about

14 tlmes as many trials and made about 10 tlmes as many errors .“..“

' in 1earn1ng the Succe551ve as opposed to the Slmultaneous : ”"i

Y
preblem. These findings 1nd1cate that the Younger MA children . : ,

appear to be &giﬁb a configurational approach when solving
4
discriminations involving relevant and redundant cues.

s 4

An attempt was made te analyze the Trials and Erroks

' to Criterion ‘data across all four sessions. As in Experiment

; i | | .
1, Dunlap and Duffy's (1974) procedure was used in an ‘endeavor

to minimize the marked skew but the datd were too Geriablelto
allow for a satisfaotofy transforﬁation‘ The skew may have'ih
pert-been due to the-improveﬁent over sessions of the Older
Successive ngup. By the f1nal session they were able to learn

’

the dlscrlmlnatlon in- only 9 trlals, whlle maklng a mean of only

T T

two. errors. Consequently, Age x ?roblem analyses were

pergormed hSLng eubjects;-mean Trxals‘and mean Errors,to
pet o Rl - : e

N LS m o



DU PPN

~

S

T

MEAN

45 -
35-

ﬂ25-

RIA

e T R AT

154

71

JOLDER MA

@YOUNGER MA

- ' " ) - Co .
.A' CoT - . e
i * - ° "‘ - A ot

smm.uneous 4
N mscmmmmou

Figure 5. Mean number of Trials required by each ,group

in Experiment 2 to reach criterion on the.first
+ session, .
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il , Criterion across the four problems. A Y = 50'383 transform-

7
| . ation was used for the Trlals data, whxle for Errors to

0 215

R . Criterion, ¥ = ." 'The overall analy515 was CTnSlStent

‘ ‘with the. analy51s of the first se5510n only The fbunger

oo MA chlldren performed almost equzvalenEEy-on the Simultaneous

‘-'and Success;ve problems whlle the Older MA chlldren found

~ e ) the Simultaneous problem to. be easier . than the Succe551ve

.

)
.l ‘ "‘“'”;j problem. Although the maln effect of Problem and the fge x
{ N

Problem interaction for ‘the overall analysis were not signi-

~
A . v

*'.ﬁ; ) ';f: " ficant, grobability Tevels 'did fall beloy 0.10 for both' the
'.¥_ L - - Trials ahd Efrors to Criterion data. In contrast to the

:‘ ; N '-iahalyaes[qf the first‘sessioh, the ovenall Agé effect was
51gn1f14ant for both the- Trlals and Errors to Crlterlon data,
biij ;3, : t;wgil, 16) —HV 33 and 6.63 respectlvely, p & .05. Averaged

over the four sesszons, the Older group ‘took ll 9 trials

11 . ':and made 3 3 errors 1n meetlng crlterlon for each se551onﬁ

S o while’ the Younger'MA chlldren avéraged 27.6 Trlals and 8 9
L ., : " ' “errors.:: ‘ | . , I\:

- . - - . N : .

AVSESSan) analysls of varxa' e qgﬁ

obtaxned from the test trx
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were Youug MA and 0ld MA. The three Dimension levels wére

’

Original (i.e. the training compound), and the Colour and
2 iy :

Form components. There were four levels of Session. For .

3 . ” \ ) "

each combination of Dimension and Session, a.subject received
(§>10 test trials and his score was the number.of correct (com~

. Do ponent) responses oqde, The. results gf the four—way,analyszs

3

~of varlance are, presenteﬁ in Table 10.

Two of ﬁhe interactions, Age x DLmenSlon X Se551on, and
| y
L ' Problem x Sess;on, reached 51gn1f1tance. An lnspectlon of the

cell means upon whlch the former lnteractlon was based revealed

I

'i . ) no obvious trends (see Table 1ll}.. Toe-Problem.x‘Session inter-

, action, plotted ip‘Figure 7,Aindicated an improoement over B

se551ons for the Succe581ve problem. The’reaSons for the drop’

and partlal recovery of performance on the third and fourth .

sessions of the Slmultaneous problem are unknown. .‘ .
) }-, .. : A

- The maih'effect of problemlwas signifiCanﬁ; there

. e . was a mean of 7. 61 correct responses to the compoupds and
. R : components of the Slmultaneous problem and an average of

';;‘ N 6.46 correct responses to the Successive discrimlnatlon,

L (1, 16) = 5.477, p = .0'31 'I'he main effect of D:Lmension '

oy ' was highly 51gn1f1cant F(Z, 32)'— 29 196, 2,45 001. An ex-

6 18 correct responses to the Orzglnal (compound), Fo;m, and

Colour tests respectlvely. A follow up uslng Scheffé s'
// N A ) 2 / N

A
". .

[P PTS
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Form and Colour tests, S

s

multiple comparison test indicated. that performance on the

Original test trials differed significantly from that of the
2

(2, 32) = 52.28 and 33.05 respect-
ively, E Z .01 An inspection of Figure 8 inditated that
there was a tendency for the . Form oomponents to be better
learned than the Colour components. In contrast to Expenment
I thJ.s was not. found to be s:.gn:.flcant, p0551bly because the
component 1eam1ng of all but* the Older MA group in. theﬂ

\ L]
Simultaneous condition was so poor.

Cell means for the four groups on the three types of-

test trials are plotted in Figure 8. An inspection of this
graph’ indicated that the performances for all grOtrbe on the

test trJ.al presentatlons of the Orlg:.nal (compound) stJ,mu].J. .

were well above chanc leve'ls. Only the Older MA subjects

in the ‘Simuitaneohs €O ltlon showed any apprec:.able amount

of learning on the tr fer tests. 'The near floor.- level

performances of mlng three groups, plus the var:.-

ab:.llty in cell means probably accounts for the non-slgni-

y o o %1

fJ.cance of the Age X Problem b 4 Dlmenslon J.nteractlon, F(Z, 32)
\

’ Ay

0. 803° g = .539 B @ o ST “

iy umber of statlsta.cal tests were conducted to evaluate

the transfer pred:.ctlons. The tota‘.l. nurnber of correct responses

to the Form and Colour transfer tests, averaged across the four

sessa.ons foﬁ each subject, served as the dependent varlable

"t
<

*

~

’.“'-' -
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Figure 8, Mean number of correct reaponses nade ‘to’ the Original,
i Colour, and Form tesdts by each ®f the. four groups in’

, are significantly different: from chance level which
is a mean- scj(r)re of 5. )

Fxperiitent- 2, (Note that poirts above the'5 + 20° line

. 2
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For these tests: Consistent with expectations, the Younger

.o MA Successive and Simultaneous groups did not differ signi-

ficantly on the transfer tests, where they performed et near

b 'chance levels. The Younger MA'subjects (collapsed~acrbss the
) [y ¢ LI 1
Slmultaneous and Succe551ve problems) performed 51gn1f1cantly
T.

poorer thanﬁthe Older MA group in the SlmultaneOUS condltlon, o

t(l3) 2 298, p,lz 05. These ﬁlndlngs supported the second

e g R b e il e bt 2

.

. ", . and thlrd hypotheseS'by 1nd1cat1ng that regardless of the . . |

, o problem type, component learnlng by the Younger MA chlldren
was poor, and inferior to that of the Older MA group inAthe
s roe . ' - i . R ' . -

< Simultaneous condition. L 2

v

. % ' " The gburth hypothesis_predicted'that the Older MA children'

in the Successive'condition would learn less about the components

P

whlch nnde up the strmull than would the Older MA chlldren‘&n '”., }

f" . . the Slmultaneous condltlon,‘as the Successrve problem forces PR %

. 2 - L
e, .

-the child. to learn the. problem ln a. non—component manner. Support

-

o
for thls hypothe31s-was found 1n the srgnlflcant dlfference be— 7;

-

tween these groups on the transfer tasks, t(8) 2 36 E ¢: .05

o The poor eomponent learnlng exhrblted by the Older MA group 1n N
. * .'-. % X . ' '. '
) *vgf‘ ‘the Successive condrtlon nlcely demonstrates that llttle component'-

ﬁﬁ'i 'Z5JL;!{* learning may be Shown by chlldre? when conflgurations are used Eb,
‘Cwﬂif Bolve discrimlnations, whether thls 1s by chor¢ep or. in the case ’
A . V‘ \ . . . .‘
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o

‘poaltlon durlng the test;.ng phase, as the compound itself ;had

conf:.guratlonal learnlng was supported. ‘ In Exper:.ment 2,

Successxve cond:.tion'

learner‘ (and .the compor;ent J.earne@&would have to learn us:n.ng

G %

Conclusions and . Implications >

The results of both experiments have indicated that
younger MA (range 36 t.\o 60 months");,méntally retarded children
are less Ilkely to employ a. component approach to solv:mg dls-

crlmlnatx.on problems than are’ older MA (range 72-108 months)

retarded '-children. In ad&htion, .the flndings of both. exper:.-

B ments would tend not to support a’ compound learn:.ng hypothes:.s.

y * ”

The compound learm.ng approach guggédsts that younger MA chlldren
%

.

8olve discriminations by attend_ing to the stimulus as a whole

rather than by giving attention to the individual components
which make up the stimulus.. Had th@gounger MA children-in
Experiment l learned the reinforced stimulus. as a compaund,

during the tralnmg phase, ,then they should have continued to

,

réspond to the compound when it was presénted in the novel

not changed. - This was not the case andi 80 the arguement for

A

-

' 'using compounds, then, llke the (component learn%r, faster learxi-

] v

ing would be expected in the Slmultaneous condltmn than 1n the P

5 T s o .,,._

O ey,

,as.m the latter condit:.on the compound PR
. 5

' ]{ Instead, the S

fuar
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learned at the same rate, thus supporting the confi_gurational
hypothesis. vThis allows for a reinterpretation of findings of
compound learning in terms of configurational learning. The .
Barnes' (1978) study desctribed earlier provides a convenient‘ i
example. Bames compound problem requ:.red the learning of
two dlfferent compounds, each of wh:.ch was presented ln two
dlfferent arrangements.' Alternatively, in the 1J.ght of the

‘v present :E:.nd;.n,gs, thls problem may have been s\olved by the
learniw.ng. of the four configurations. Conflgurational learners,
like Barnes' younger MA (5 years) subjects, would also find' the
component problem difficult to solwve using their 'preferred ‘
stratéegy (configurationa) , and would thus show better lea: ning
for the “compound” problems. (The component problem,would' be
difficult to learn by conf:.guratlons since the use of ten
"irrelevant" colours plus the two. posltlonal settlngs of the ‘ | ) J

relévant form compone_nta comb:.n_e to produce a Ato‘tal of twenty

Ta

B S

.different conf:lgur'ati_on‘s .)

Instead of att'emp.ting" to ‘i»nterpret compound 'learning ‘in
terms of conf:.guratlonal learning, 1t may be ~more crelevant to “

-?'4) v:l.ew compound "learnlng as a trans:.tional stage between the very

¥ rJ.gJ.d learning 1nvolved in confxgurations and the more abstract R '

: ,;I.earm.nﬁ found in components.' DeweloPmentally, the Chlld in. -

the configurat1ona1 stage may advance to compounds by abandon—

«,
Ca o . 3" '

| ol mq h:.s attentlon to pos:.tlonal features whlle reta1n1ng hls o , ;
|

Subsequently, by‘ 1earn1ng

focus on the st:.mulus as al whole.
d . ' PO




.Younger and Older MA ch:leren
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In the studies described early in the introduction, '

young MA normal and developmentally handicapped children were

found to learn fewer of the components which made up the stim-
ulus complex than.did older MA children, even though both age

groups aid learn to respond to the complex. i 'l‘he present ex=

-
periments have found that younger MA mentally retarded ch:leren '

tend to’ solve d.v.scrlmlnatlon problems by usmg conflguratz.ons.
By learm.ng redundant ‘aue d:Lsch.mlnatJ.on problems in a con—‘
flguratlonal mannex, the chlld's attention is not " focused on
the individual components of the stimulus’ complex, and so
learning of components is poor. As discussed previously, some

)

component . learning does appear. to occur, but this ,"s’eems Aimited
L

to dimensions’or cues which are especial'lyasalient to the child.

‘The confoundmg of IQ and MA :|.n dz.fferent:.atlng the -

1:n the present exper:.ments may

et

- llmlt the general:.zab:.l:.ty of the fJ.ndings, although this con-

Sl ]

'foundlng was also noted :Ln many of the studies descnbed in the

1 'hj

J.ntroductlon. Two of the studies, however, would suggest that

IQ J.s a less xmportant varlahle -than MA (Elmas, 1969; Schover |

R

non—retarded ch:.ldren responded to fewer cues than dJ.d dlder

o Ty

(CA 9 5 years) non-retarded ch:.ldren, although these chlldren

G :
had equ:.valent IQs._ In tLe Schover and Newsom (1976) study, -

&

groups were matched for MA (5 5 year.i;) but dlffered 1n IQ.

I
)
1
Vo

These aut:!.st:l.c (IQ 37-70) and normal ch:.ldren (IQ 107—152)

R

M ‘-‘\.
I >

T

. & Newsom, 1976).. Eimas (1969) found that younger (ca 5 4 years)"‘

ch:.ldren showed no d:.fference m the degree of component learn— o

LI
s .
- ~ e .
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G .

appear ko lead to differences in "overselectivity"”

Py

The findings of the present experiments help to ex‘plain

some of the problems yoing MA mentally retarded children .ex-
perience in learning.. Poor generallzatlon would be expected
| of the confaguratlonal learner as learnurg is. restrlctedfto
a partlcular arrangement oxr arrangements of the stlmu'h..: ".'I‘his - -

dlfflculty may be enhanced by the nature of the stlmul:L. For '

example, traJ.n:Lng ¢olours .'LS 1mposs:.ble without a form dimen—:

sion of some type. 1If a particular form is taken by a child

to be a part of the configuration, ‘then the 1earning" of. a A

- . .

- -

colour would in fact-be the learning of a fom+c§10ur- com; -
| bihation;- This -would suggest that SPecial steps be .taken to‘:'_f
}*\ ' : teach a part:.cular Btlmulus (e g. the colour. red) to a chJ.ld D

;o o o who prefers to learn by using conflguratlons.:' These steps

) - Yooy
would 1nvolve constantly chang:.ng all the :.rrelevant d:.mens:.ons I J

assoc1ated w:.th the stlmul::. (e. g. form,{s:.ze, etc. ) as. well as " : ,

constantly chang:.ng the colour from th.ch red 1s belng dlS—‘ ’

i B crimnated. 'I‘hus, by attemptlng to e11m1nate all the condlt:.ons

'
‘*. “ A

" under wh;.ch confl.gurat:l.onal learnlng can occur,‘the ch:.ld would

be forced to learn by attendlng to the de51red component,,

red. - The: component problems used by Barnes (1978) and House

oy (1979) prov:.de ‘a good example of a procedure th.ch nu.ght be " l

e o ; used to focus a chlld's attentlon on components rather than'

e compounds or conflgurations.,;' i LT

- : ; ‘-'v,..' [ : : \;.' .

presented to the chlld) td ensure the learm.ng and general ati
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Splker (1963) and Medln (1975) have both offered theoretlcal
: analyses of dlscrlmlnatlon learnlng in whlcn'9051t10n 1s
: treated as a dlmen51on that coula be-part .of. a: stlmulus 2
j r#.lcompound.A In’ comparlson w1th,most ofothe dlscri‘jﬁatlon o :”
';li“dlearnlng models, these treatments place a much greater : lf”’ﬂ&if

. '?emph351s ‘on the contex,'v”'ln'

gﬁftheSe theorlsts can handle so’pfdbpthe conflguratlon data ’fﬁﬂ“w“

oy i" "_:..“»,'..’.

”3ydescr1bed above. We chose not £o. treat these, models ln

- . . . L

.,. o

jld&f&ll in the text for two reasons. Flrst, wnthout some

. ‘n )

~‘mo flcatlons. it does not appear that elther -of" the models ‘;if}l4'w

‘can handl' the data [o) talned ‘in Experlment 2. Second, for our

‘
’ purposes

between compounds (whlch do not anlude posxtlon) and con-)’

—«\ flguratlons. S T »ff-, . v
v - ' .:l. " . . " -‘" - ‘ N -' " "‘ “' .1. Coa . .: \ -t
: P K : o : - - - ;,~ - . el .
e;;. . Do ~‘:u,u_'k, '4‘.' Co s :,‘;j.:f_' “~ P
Thls statement 1s true only 1f pOSlthﬂ does not enter a c
PN B N a T e R
compound (cons;etent w1th the assumptxonhwe aretmakrng 1n thls

paper) The reader 1s re;erred to papers by House'(1968),

\'/ '.‘

Medln (1975),‘and Splker (1963) for the alternatlve v1ewp01nt.,

. ._’: . s o s el BN X . ',_\

£ exp051tlon,_1t is useful not to blur the dlstlnctlon'
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