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This study examines the effects ‘of initial’ response
tralnlng and criterion training on the discrimination Shlft’

’ perforeance“sﬁ.preschool children; results are discussed in terns of -
4iffering thepretical orientation. After an initial task involving
either criterion training or response traipging, 109 subjects,were
presented with either intradimensional shift (ID) or extradimensional
shift (ED) problems. Subjects who failed to learn the criterion
traznlng task (nonlearners) were found to learn the ED shift ndre
quickly than the ID shift.\These results are best explained in terms
of mediation theory, since\én explanation based on the single stage
process would require that preferences or dimensional dominance

'+ + increased the ¥nitial habit strength for the irrelevant cue or
dimension. Attention theory could also explain{these results, because
attention tQ relevant and irrelevant dimensions determines the ease ,
of shift learning. The response-trained group, after 10 trials of -
reinforced motor training, learned a reversal (ID) shift 'more rapidly
thdn thq ED shift. This finding can be explained in terms of
attention theory, beé}pse alteration of orienting probabilities would
result in shift performance demonstrated by children who went thrqugh
all the: work of attaining criterion. Since. such results are not well
explained by mediation theory, the attent10na1 model of children's

~learning is supported. (GO)
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Theory and method interact in the area of human‘problem-solving.\_Theoreticai

*-assumptions originally stimulated the use of a discrimination shift paradigm, whil
- : b \

research using that paradigm has/, in turn, guided the reformulation and developme

K4

of theory. The focuécof'the discrimination shift paradigm is&}he tradsfer of lea b-

" ing from.an initial diecrimination task,to a second discriminatipn er,shiit task.ﬁ
‘The stimuli used In both learning tasks usually incorpgorate two or more binary- j
valued dimensions. Children initia?iy learn that one cue 'is rewarded or correet.f .
after whieh'the reinforcement cqntingency i§ altered so that‘a previously irreiev nt e

)

L2

cue is now correct on every trial. |If the relevant cues in the two learning task

. - . + . hd . f . 4
are from different dimensions (e.g., green, a color, is correct in initial learning
‘ |

¢

whilé large, a size, Is correct in the shift task), the shift is labelled extra-

dimensional, ED, or nonreversal. In’an intradimensienal, ID, or reversal shift, the’ .
, same dimension is relevant throughout both tasks, but the initial reward contingency .
i'i&jqi reversed ' (That is, "small" is cdrrect'initiaiiy and then '‘large'' s made cod- '
(S(Pﬂrect in the shift task, whiie color continues to be irrelevant) Typically, subjects
", . ) .
<::> nyst attain a specified criterion of N correQ% responses in each task in order to
<ZZ> as$ume that thét task has been learned. Subjects who do noF~reach the criterion are
Q conside.red to be ronlearners. , " | ”
~<::> Typicaiiy,.chiidren who do notlreach criterion on the’ orlginai iear\nng task
ch2 of a shi?\ paradigm are dropped from the experlment (e.g.™ Caron, 1969). Sometime, ”

-

=:L‘ however, investigators have used a ''special training' procedare such*as telling [the . ‘

re

!
chlid the solution in order toavoid bias through selective sampling of subjects |hy

i
eiiminating nonlearners (e.g., Dickerson, 1966) .Children who learn an |n|t|ai dis-

crimination mkght be responding to their preferred dimension, thus attaining

criterion. Nonlearners, on the other-hand, might have been assigned (presumabyy by ‘\\\

-~
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chance) to their nonpreferred dimension and were unable to attain critériqn. Thus -
, . " ~ v
children who are admlnlStCEFd the spcond task wnll be Qverrepresented by those who

-

N\
responded to the preferred dimension in-initial learning. Sych chll@\;geshould con-

o v
tinue to respond to that dimension, facilitating reversal Iearnlng. S ral studies

. * -

b

Fave showrr that learning is faster when the preferred dimension is relevant‘(c.f.,

s

Smiley & Weit,1266; Seitz & Weir, 1971; Wolff, 1966). The spécial training ﬁ?oce-

\ . = -
dures used by other investigators fries to overcome bids by_promoting criterion per- -’

formance by children responding to non-preferred dimensions. Blank (1966) found that

such specially trained children typicall&’learned an 1B sh%ft more slowiy, suaporting
- N

the 9ssumpt}on that the absence\of original task nonlearners in the shift task can
. ' oo
bias tpe results in favor of reversal shifts being easiér. s

>

o

Precisely how such special training facilitates pe formance has yet to be de-
fined but the two theoretical positions most relevant to disérimination shift learn-
.ing--the mediation theory p{oposed by the Kendlers (1962, 1970) and the attention

‘ [ . Ce
.theories proposed by Zeaman and House (1963) Sutherland. (1959) and others--are both A

concerned with the relative diffigulty of the reversal and nonreversal shifts. !

.

Attention theories seem to incarpdrate the behavior of nonlearners more easily.

¢~ -

Assume that the child learns a chain gj/at least two responses whez solving a multl-

.

dimensional dlscrlmlnatlon First, the chlldwﬁ7arns to attend to the relevant .dimen-
sion. The correct instrumental response for e positive stimulus of the relevant
dimension then Is learned. The relative difficulty of the reversal and nonreversal

shifts is related to the probability of attending to both the relevant dimension in

the shift task and using thekcorrecgrinstrumental response in that task. Since the

v s «

,relevant dimension for a reversal $is the same in both tasks, the probability of

?

attending‘is high and only the instrumental response must be changed. An ED cr’nan-

- -
v

. . . ‘ . N | . .
reversal shift required'that both attendlng and instrugental responses be relearned. /.

. 1
The original ‘task nonlearner has probably not Iearned to attend to the relevant di-
\‘ .
2 t
Preferences, or perseveration responses, may both be examples of attending

° »
- ) ~
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to an |nappropr|ate simulus or: dimensnon Specnab training should be successful to

(3

the extent that it incPeases the probablllty of attendlng to the relevant dimension.

Mediation theory is Iess clear about nonlearning. The Kendlers (1962; 1970)
{ ot . . s \

.o, < )
_postulate two Ievelg\in the ontogeny of learning. Firsf comes direct stimulus con- |

' a~

trol of hehavior through Iearneq“S-R assoclations. Since fewer simpl.€ approach and

v ‘ V3 . :
. / SR .
avoejidance associations need to be relearnedain the ED ghift, it Is .learned mo}e )

rapidly by yoUng chlldren The second Ievel‘iﬁhorporétes a two- ktege mediation

~

model which accounts for the»behavnor of 7quects six Years and older, who learn a

4\ PO -5

" .reversal more quncklyz The external stimulus evokes an internél, usual[y"covert,

e . - N
mediating response that produces its own internal (covert) stimulus or cue for am
“ . -

. )
- . . . . )

external response. vThe_revgrsal snift iS learned mdre'quickly by. older children \E;
becquse the.same mediating respo!é is approprlate for bothvinitdal and shift

learning tasks. .In the 1970 paper, the Kendlegs |ncorporated the‘flndings of dimen-
L

sional- preference shift experiments into mediation theory. Dimensiona[ preferences
. . , .
were interpreted as increased behavioral pptentials applicable to-simple $-R asso-
Cle o AN | :
ciations. If nonlearners are assumed to be single-unit S-R respon?ers or non-media-

+

torg, ‘they could eventually learn a disctimination after overcominb jnitial differ-

ences }n excitatory strength (i.e., preferences). Special training would be effec-

trve onjy to the extent that excitatory potentials were nanipuleoei or changed. On ® ,f*\
tnis basis, it.could.oe concluded that nonlearners could not, be mediators if pre- ' N
ference or perseveration behavior was in evidence. ‘

%he purpose of the present pepér was to exa;}ne the effect of a minimalltype ‘ >
of special training on children's discrimination shift performance.' Additionally,
we were concerned with the effect of including nonlearners in shift experlments. = \

ffnally,'in order to provide some test of mediation .theory hypotheses and attention

theory hypotheSes, preschool children served as sthects .Children at this age .
- -
should d2monstrate sungle unit performance (nonreversal easier than reversal)

according-to the Kendlers. Since attention theorists generalfy do Mbt postulate
» .

‘ - : "H'M” 1 E .

Q
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- *

age differences, they wouldpredict that thé revefsal would be easier. From our own
point of view, a minimal trairing procedure--if designed to increase the'probability

*

. , - .
of attending to the relevant dimension without altering response strengths--shousd , S

N

. : . . \
produce learning and performance similar to that of other children wﬁg reach cri-

~
.

terion. Children who fail to reach criterion, on the other hand, when administered #

1

a shift task:should be quite different from learners.. Presumably these children
] - ’ -

never learned to attend to,the correct dimension, an@‘probably.tontinued to attend ) i

; . ~ . ~ : . v

to the incorrect dimension, Thus, they should reverse the pattern of results seen’ T '

{;/ith cthildren who learn. Mediation theory seems to call for no difference in learn-
. - : - .

ing Feversal or nonreversal shifts by original task nonlearners. Aggain, ?frer fifty
o0 ’ ) ' '
or mg;e trials, the strengths of .the S-R units associated 'with both dimensions and.
4 Te

all cues should be about equal from equal reinforcement. : '
p‘ -

*

-

e - A ——
. A

. - : '
" Specifically, we took an attentional\point-of view, and expected that children -
‘ * ) N . 7 ! . N " oL - »
who learned the initial task would learn a reverJal more quickly. For children whog%
> ) : # -

probability of attending to the relevant dimension' was increased by special training,

- ,

‘ s . )/ .
a reversal should also be easier. Nonlearners, however, sh%?}6<1;arn the nonreversal

-

shift more quickly. , ' i
METHOD - ) oy !
i * " / ,

Subjects. 109 preschool thildren (6] male, 48 fkmale) ranging in age from L0-66 ' -

. . . . . i

. months (mean CA, 55.9 mos.) participated. The chlldren were froma day care center B

and an~pnfversity nursery school. Ss in both groups were predomlpanfly white, middle N »

Vo Y

Progcedure. The children were assigned randomly'to‘the type of initial training con- L

dition with approximately one-third (n=37) in the response-traimed cozdition and the’

class and from a small Midwest city. . . '

‘ v . !

-balance (n=72) in the criterioq-trained(conditlon.V For the cfiterion-trained'é;, a P 1
standar‘4two-choice discrimination procedure was used in the initiél task. The cri- ’n

terion was 10 consecutive correct. responses within a maximum of 48 trials. For the

Q . ‘ .
) 6 - RINTR I o Y




response-trained condition,

.

Is

.

the initial task was ten trials of reinforced motor

trainlng This presumably directed the attentipn of Yhe child to the reIvent cue.

~

The E ponnted to the carrect stlmulus telling- the child to '‘put your finger on this

one-.
/

Within the initial-fraininb task condiésens, approximately half rﬁe Ss Were
assigned randomly to each shift type, ID or ED:

terion was 10 consecutdve correct responses within a maximum of 48 trials.
‘ \ .

{ﬁ\orange)

.

for each correct response.

, e

aNong two dimensions, each,with two cue values:
\

" The E_dld not label the stimilus ih any way,

as directed, positive reinforcement was given.

mounted in pairs on solid white §" x 8" index cards..

-

When

For all

th

groups,

e

given noncorrective positive reinforcement (the verbal statement 'right'" and a marble)
/ ' A 3

§_ponnted to the cue

‘

the shift task cri-
The eon-
b

ditions were eounter-belanced for cues reinforced in both tasks.- The stimuli varied

'size (large, smail) and color (green,

-

The stimuli objects were made of constructlon paper cutouts which were N

Throughout}«all children were

A summary of the experimental design is preseﬁted in

Figure 1. h : .
. . o r °
S : r
. I'NITIAL LEARNING TASK_ i
- . _ | SHIFT' TASK
\\ TYPE OF TRAINING , PERFORMANCE LEVEL ; )
——— = T
i . ID .
N | : |
] ~ - Learners (CT-Ls) n=17 ﬁ |
Criterion=Training % ‘ED .
(cT). n=31 n=14 :
1 i ’
ID ’
AT {n=20
NonLearner} (CT-NLs) I
' 4 _ L | P .
L, n=72 . R ED
- n=l”' T e . n==2] .
T = = * t R e e
» N * ‘
' ’ ' | ) ‘
4 R " - \
Response-Training ~ ”5'9' i
. / ~ ! ;
(RT) - N | |
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RESULTS !

- ’

The dependent variables for both the initial learning and shift tasks were the
_ - L
“mean Tr|al~of~Last-Errot (TLE) and mean}Total Error (TE) scores. Separate analyses

indicated a similar pattern of re5ults, so only the T&E anaiysesc/ﬂili.p given here,’

\/’ Two initial training Ievel groups wkre formed artificially from the Criterion-

Training condition. Subjejts within the CT condition were assighed to elther the

Learnets (Ls¥ or Nonlearners group. One way ANOVs.'on. the chronoloqieai age data

&

indljated no significant difference between either CT condition or between these

»

ard the Response-Trained group. (Tabie 1)
[

-
Table 1. CA data for each initial training group. )
N Mean - s.D. . , range
 CT-Ls, | . 55.90.mos. . 8.27 mos. L1-66 ,
i . 7 .
CT-NLs 56.07 - 6.51 L4-66
' ORT - .} 55.87 7.64 ~ 4o-66 _

Initial Learning Task. Forty-one (57%) of the children in the CT condlition failed
¢ to learn the Initial discrimination. This fiéure was consistent with the percent-
ages of nonlearners reported by other investigators (e.g., Eimas, 1966; Trabasso, °

v § ¢ ) D
/ Deutsch & Gelman, 1966: Brown & Scott, 1972). The means of the groups on the ini-

tial learning task reflected the post-experimental division of the subfectsf
. . «

Table 2. Initial Learning Task Data: TLE and TE scores.

| TLE . S TE
GROUP n mean 5.D. range mean S.D. range
CT-Ls 230 12.48 . 12.67 0-38 . 6.03  5.89 0-19
CT-NLs o) 47.37- 1.04  43-48 2L .58 6.15 1c-48
. ], Y L
A% 4 : ,
The mean error scorgs. over blocks (4 blocks of 12 trials each) are presented In )
\" : ] .
Figure 2. Insn%ction of the flgure discioses a.detrease over trlals for the CT-Ls. .
. i't
N 4
\ The error scores for the CT-NLs decreased slightly. only ovp; the first two trials
Pock ,
I:R\(: f . S nay g

BiA FuiiText provided by ERIC




Figure 2. Mean errors over blocks for the initial learning task.

‘"The «choice responses of ‘the children who did not attain criterion on the

initial learning task were examined to determine if learning strategies had been

\u§ed:

to a position cue. The response protocols of the other CT-NLs were not cateqorizable.

Nineteen of the 41 CT-NLs utilizgd a consistéent strategy (perseveration). ,

Shift Task.Learning.

~

L4

Eleven children chose one of the irrelevant stimulus cues, and the other 8 responded
]

The mean Trial-of-Last-Error scores {Table 3) on the ID shfft

“f’

]

were lower for the CT-Ls and RT conditions. The pattern was reversed for the CT<NLs,

4

who did better on the ED shift. \
Table 3. Shift task: TLE data for all shift groups. ’
.. .‘ v (/
\ID ED -
mean S.D. range mean ®.D. . range
N ~
CT-Ls 17.82 18. 34 0-48 .86 11.58 13-48
CT-NLs . 41.30 1465 0-48 26.52 20.48 0-48
RT 24.95 19.78 0-48 37.50 h7.34 0-48

IR
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(

" and the triple Interaction among shift type, levets—ef-initial tralning, and trials .

" . Thay 9 /\\\

. . b "
’ . 1]
4

A least squares ' 3.x 2 Anélysis of Variance for unequl cell frequencies 4Viner,
1962) was performed with the mean TLE scores as dependent variable. The independent

Varlableﬁ;wére Initial Tratning Levél (Criterfon Learning, Noncriterion Pérformance,

Ky
*

. Respohse-Tralnlng) and Shift Type (I1Q, ED). The Interaction between the type of

- \. .

shift .task and initial training perfo?mance level was significant (Table 4).

Table 4. Shift Task: ANOV for Initial Tralning Level 'and Shift Type

Source " sS daf > - MS F NP
A (Shift Type) 81o.24 1 . 819,24 2.66
B {initial Training Level) 598.82 o2 - 199.41 '.0.65
A S 7308.41 2 365420 11.85 .001
Error . ¢ '31755.07 103 308,30 a |
) = : 1 - } n n’ : \ »

The intérgroup difgerences were examl"ﬁ usfng Duncan's Multiple-Range Test (Brunﬁng
& Kintz, 1968). Wlthla the Cf{Ls and RT groups, performance was SIQAiflcantly better.
on tge 1D sh!ft.~ The CT'NES dLg slgnlflcangly‘better on the’ED shlft.~’
7 The. error aata were analyzed kn a least-squares 3 x 2 x & ANOV with repéated
measures (Winer, 11962). The variables Initial T;aYnIng Level and ghlft Type, plﬁg
Blocks over Trlqlé (4 blocks of iz.frlals each) were fnvolved. Only Trjalszlelded a
slganIcant malh‘éffbct; .Tbe interaction between the sﬁ\[t type and initlal traini&é
scores reported above),

‘T@Njevel (confirming the results of the 3 x 2 analysis of TL

were also slganlcant, The;data representing the triple Interactlon are presented .

I

¢

in Figure 3. Two grbups'of cyrves are Mistinguishable. One group of curves

. ¢ i .
(CT-Ls-ED, CT-NLs-1D, RT-~ED) maintained a high error level fairly consistently , ~

throughout the shift“task. The other group of curves decreased over all 4 blocks.:

-

The perforﬁahce of the two NLs grouﬁs contributed mosf;to the significant interaction.

s .. .

LT,
The resbon7é patterns were analyzed for all nonlearners on the shift task.

, Again, as In the inl:}3+ learning task, many of the childreh evldéﬁceg/perseveratlon

A}

N patterns to elther an Irrelevant cue or' position. Six NLs attained criterlion on the
. ‘ . \ . .

’ @ L - Y { . A S
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Table 5. ANOV ON Shift\Type, Initial Tralnlng Level,

shift task. <7
Source ¢ -8S daf MS
Q . : P 7 -
Between Subjects ~ °6396.50 108 ¢
A (ImPtlél Tralning
Leve!) , 347 2 1.74
o / )
B (Shift Type) 4,99 1 4:99 _ 0.20 4
AB 3903.27 2 1951‘.63 . 79.28 \: . 001
Subjects within groups 2535.51 103 .  2k.61 :
. ’ Y ‘ * ’
Within Subjects 1456.75 ‘327 .
'C (Trials) 106.25 3 35. 42 9.26 .001
" AC -, ) 18.77 6 313 0.82 ¢
BC ' . 26.55 3 8.85 2.3 :
ABC 123.96. 6 20.66 5.40 001
. : . . -
C x Subjects within Y . ~ < .
groups ., 1181.22 309 3.82 :
‘e A N ) 2
Figure 3. Mean errors over blocks: for the shift task. ’
, B - T v . L . " [
4 ’. 7 — . k
/
6 '
‘ CT-LS“ED
ST N TR )(Ja RT-ED L, ¢
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¢ ERRORS c .
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. process woulkd incorpo>ate such behavior into its scope as a functioh of emcita-

~

- - o [ ,
DISCUSSION » o ' Sy K

*

Only those: children who failed to learn the initial-task learned the ED shift

8

more'qucka. .Both the learners and response~trained c¢hildren learned the rever-

sgi more quickly. Other investigators™(e.g», Caégﬁfb1969; Dickerson, 1966) also

+ I . . \ *
have found that young childﬁen do learn an ID shift more rapidly, so these find-, 7

R

ings are not unique. . - - .

/ . N
Mediation theory explajins the behavior of the nonlearners. The single-staqe

. - . hY ' - v . L .
tory tendency oniy if praferences or dimensional déminance increased the initial
f . . . K4

"habit strength for, the irrelevant cue or dimension. Since the Kendlers assumed

a

. "
)

. [ ) Q
single-stage process, and single-stage learners learn ED shifts easier, the
-“\ , .

that children exhibiting preference behavior are responding’ according to a

- - .

(3

findings are consistent so far. Attention theories also predict our results thus .

far. >AtFention to relevant and irrelevant dimensions determine the ease of shift e

tearning in the manmer our results have shown. . ' ' . T

-

. . i
The crucial_group is the response-trainéd group. The attentlion theories can

; - . ‘ 5 . .
agcount for the performance of the response-trained children more easily, than can

>

mediation theory. Response training'led to shift learning identical to that by

-~

children who }eached.criterion. RespondJng p-ghe "'initial Iearnlng %ask” for
s -
these children was passive.. They were told only to point to a specific colgred

- . : . - . /
square on a stimulus card. We did not say the name of the color or the size of

- . N
the square--only "point to this one," Then we said ''right' and gave a marble. - \‘“e

The experimenterfs behaviofﬁcould-éasily be intérpreted as rewatd for following

‘instructions. Forsthe child, it Is unlikely that she made any covert mediational

-

wll Toxt Provided by ERIC

¢

response. —Yet the shift’pé/foFmance by these children seems to demand that “o

-

covert response--they djd learn eversal(jij:t more rapTdy. " For an attention
theorist, those children's behavior is to. b pected. Zeaman and House (1963)

and others argue that - Iearning is a function of the probabillm' of attenuing. to

Ld

, the felevqunglmension The passlve responding we elicited could also ellcst;

o .
ERIC L EAIRINE - e

\
|
|
7
. — , - . : )
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S — . : Y
. - . . .

- at fmost, a.simpie orienwsing #0 the stimulus. Such an alteratlon of orlentlnq pro-

» . "

-babilities, then, resulted ln shlft performance identical to that of chlldren wno

—

!

.
..

.
- - ’ St

went through all of the “work“ of aLtalnlng criterion.

On balance then, gyir results favor an- attentlonal model of chlldren s learn-
J . .
ln&q 'The fact that youpg chlldren who attained crlterlon learned the reversal

o

more quickly Is’ unusual (accordlng to mediation theory) but nat rare. As Cole

and Medin (F973) have pointed 0ut young chlldren can mediate. (The questlons !
)‘ » ,

are‘when and why). Also, why some children this young should mediate and others -

* not mediatdy( nonlearners) is not clear from a mediational mode!® For an attentjon ,

4

-modal, these.two groups slmpl; represenf Chlldren wlth dlfferent orlentlng”res~

-

ponscs Fonally, the response trained chlldren are a problem for mediation theory,

but ndt for the attentlon/podels. Jdn future researchgtﬂe hoﬁE‘fB look further ak

¥
sucﬁ<;re learnlng manlpulatlons of attentlon.
. ) . X
. P . )
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