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Introduction

Since the mechanisms involved in human learning undergo a
transition from early childhood to adulthood, an analvsis of the
development of learning requires the isolation of these mechanisms.
Howard and Tracy ¥endler (1962a), working in the area of discrim-
ination learing, have sought to determine the nature of these
mechanisms by investigating age-related changes in performance on
tasks termed ''reversal and nonreversal shifts."

Both typnes of shifts initially bepin with a simple discrimina-
tion involving, for example, two different squares varying both in
size and brightness. During this discrimination the subject is con-
sistently reinforced for éhoices hased upon one of the two availahle
stimulus dimensions. Therefore, if size is the relevant dimension,

by choosing, sav, the larcer square regardless of its brightness, the
subject will be rewarded. Once a subject reaches some nredetermined

criterion on this initial discrimination nhase, the reward contingen-

cies are shifted. On reversal shifts, the sare dimension (i.e., size)

maintains its relevance, however now the subject is consistently
reinforced for choosing the smaller of the two squares acain regard-

less of its brichtness. However, in nonreversal shifts, the pre-

viously irrelevant dimension now hecomes the relevant dimension.
Thus, if size was previouslv reinforced, now brightness (either hlack
or white) becomes the consistently rewarded alternative.

The Kendler's (1962h) have found that with increasing
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chronological age, more and more children are able to master reversal
shifts. In another experiment, the Kendlers (1959) found that child-
ren around the age of four learned nonreversal shifts much more easily
than reversal shifts. Children between the ages of five and seven
divided about evenly in their resnonse styles. Yowever, when this
group was examined more closely, it was found that those children who
had learned the initial training series the fastest, fared far better
on the reversal shift task than those children vwho were slow learners
on the nonreversal shift task. Beyond the age of seven, the Kendlers
found a general increase in reversal shift behavior and a general
decrease in nonreversal shift hehavior.

Over the past fifteen years a number of experimenters have
investigated various properties of reversal and nonreversal shift
behavior. UMHarrow and Friedman (1953), controlling for the effects
of partial reinforcement, found that partial reinforcement is not a
necessary factor for explaining the superiority of reversal shift over
nonreversal shift behavior in college students. Vorking with rats,
Zelleher (1956) found that transfer from the original learning task
to either tyne of shift was negative, but the nonreversal shift was
accomplished much more readily than the rcversal shift. Performing
a similar experiment on nursery school children, Kendler and Wells
(1960) found that children of this age responded best to nonreversal

tasks and showed positive transfer. These same children performed



poorly on reversal tasks and showed necative transfer. Reversal-
nonreversal tasks hiave been nerformed with size and form as the tw
dimensions availatle (V¥endler and Kendler, 1970), size and brightness
(Kendler and Kendler, 1962h) and brichtness and form (Kendler and
fendler, 1972) in subjects rangine in age from five to eighteen.
These tasls have also heen performed usine words (Kendler, Kendler
and Sanders, 1767) and pictures (¥endler and D'Amato, 1955) as the
dimensions available with college-aged subjects.

To fit these results into some form of concentual framework,
the Kendlers (1%62a) pronesed a Snencian model of discrimination
lecarning. Imvortant to this model are the occurrences of (1) hori-
zontal processes (referring to the continuity of hehavior over time),
(2) vertical processes (inderendent S-R units of behavior occurring
simultaneously) and (3) chaining (the linking together of S-R assoc-
iations to form integrated, continuous behaviors). Relving on these

thiree processes, the Kendlers proposed a single-~unit theory to exnlain

theory to explain the reversal preferences of older children and adults.
The single-unit theory assumes a direct association between the

external stimulus and the overt response. This model predicts a

reversal shift to De more difficult than a nonreversal shift because

a reversal shift requires the subject to replace a respounse which has

previously been consistently reinforced with a resnonse that has

previously heen consistently non-rewarded. In a nonreversal shift,



however, initial training has incidentally, although inconsistently,
reinforced responses to the newly relevant dimension. Therefore,
strengthening one of these associations does not require as much
extinction of its competitors as is required in a reversal shift and
vill consequently be more easily acquired.

Fediational theoryv stresses the imnortance of covert processes
vhich eiicit overt responses. In a reversal shift the initial dim-
ension maintains its covert relevance and therefore so does the med-
iating response. Only the overt response needs to e changed. Since
the exrerimental situation provides only one alternative overt
response, the nroblem presents no great difficultv. lowever, in a
nonraverszal shift the pre?iously acquired mediation is no longer
appropriate to the situation. Therefore, hoth the mediating and the
overt response must be replaced making this task more difficult
than a reversal shift.

One nossibility explored by the Fendlers was that verbal
mediators are one of the more important factors responsible for
linking external stimuli with overt resnonses. To test this possibil-
ity, Xendler and Vells (1960) looked for the existence of verhbal
mediators in nursery school children; however, they found no evidence
of verhal mediation occurring within this age group. At the five and
six year-old level Hendler (1964) found that by requiring the child
to sav a sentence labelling the positive and negative stimuli of the
relevant dimension, initial learning was facilitated and the pro-

nortion of children making subsequent reversal shifts was increased.



Kendler concluded from these results that at this developmental level,
overt verbalizations have the same effect as the mediational model
assions to covert verbalizations among more mature humans. This
conclusion is relatively consonant with the previous findings of
Rendler and Xendler (1962a) that, for collere students there is no

significant difference in the effects of overt verhalization on

(%]

hift learning so long as the verbaliza;ions are relevant to the
taslk's solution. Kendler, Fendler and Sanders (19A7) using reversal
and partial reversal shifts with verhal material (conceptuallv-related
words and trigrams) on college subjects found that, although with
conceptually-related words reversal shifts were executed much more
rapidly than partial shifts, no differences were found between
reversals and partial reversals when trierams were used. These re-
sults suggest that the accessibility of verbal representational res-
ponses (i.e. conceptuallv-related terms) greatly facilitate the
execution of reversal shifts.

Since verbal mediation is Easically a covert process, attention
must be civen to a person's covert ahility to perceptuallv organize
and conceptually categorize stimuli from his extetnal environment.
Karman, l'oss and Sigel (1963) have termed this covert organization and
categorization -- cognitive or conceptual stvle. Uithout the ability
to nrocess and organize environmental information into meaningful
concepts, covert mediation would e impossible. In an attempt to
discover some of the characteristics of cognitive development Kagan

desiened several tests, foremost among which is the Concentual Stvles

IR



Test. Tach of these tests was formulated to isolate stahle individual
modes of perceptuallvy organizing and conceptuallv caterorizing stim-
ulation. These tests are hasically discriminatory in nature, offering
the subject a number of different response choices rancing from rel-
atively simple to very comnlex. Tvpicallv, the subject is asked in
what way two of three stimuli are alike.

4

From these discrimination taslks Xagan et. al. (12A3) and ¥agan,
Rosman, Dav, Albert and Phillins (1964) have isolated three distinct
modes of responding. The most primitive and least discriminatory

is the relational response. Subjects using this response mode are
basically unable to separate figure from background and hase con-
clusions on functional relationships among elements in stimulus sets.
o stimulus alone can serve as an independent instance of a concent.
Instead each stirmulus denends for its meﬁhership on its relation-
ship to other stimull in the group. This functional relationshin
can involve temporal or spatial conticuity hetween objects or inter-
object relationships among stimulus members. A second more

.

discriminatory mode of resmonding is the inferential-caterorical

response. Conclusions within this response mode are based on infer-
ences ahout the stirmuli eroured together. Anv stimulus in this
response styvle is an independent instance of a concent. The final,

most discriminatory mode of responding is the analvtic-descriptive

1

response. 'ithin this response mode, conclusions are hased on

eimilarities in objective elements, within a stimulus complex, that

are part of the total stimulus. TFor examnle, if a subject is shown



a picture of three men and asked in what way two of them are alike.
the response, 'they are brothers’” would be a relational response.
"They are nrofessionals' would be an example of an inferential
response while the comment "Thege two men are wearing hats' would
represent an analvtic response -—- i.e., caterorization based on
objective stimulus elements.

Using a correlationalbapproach, Vagan et. al. (1963 and 1244)
have found that with development, analvtic resnonses increase and
nonanalytic responses decrease. The relational response, considered
to he the most immature form of nonanalytic responding hecause of
the small amount of discrimination ahility involved in such a
response, is hyvpothesized (Mess and Shipman, 1965) to occur most
frequently in preschool children. With development, analytic respond-
ing becomes more prevalent until by the age of seven or eight it is a
relatively stable response preference amons females. Among males an-
alvtic responses often appear earlier than in females, hut do not
become stable response preferences until a later age.

There have heen no experimental studies which ninpoint the
average ages for the onset of various modes of resﬁonding or for the
transitions between these response modes; however, it has been shown
by Kagan and his associates (1963) that analvtic children are more
liltely than nonanalvtic children to attach overt vertal labels to
parts of an ahstract geometric desien. Therefore, it may he

hypothesized that the onset of analvtic responding in some way

e

coincides with the beginninegs of verbal mediation as proposed by

[l

Kendler and Fendler (19A2a).



For the purposes of this study it is hvpothesized (1) that
discrimination learning and cognitive development are not unrelated
psychological processes, hut rather conceptual style is, at least
in part, responsihle for performance on a discrimination task: and
(2) that as a child’s concentual style hecomes more developed (i.e.,
analvtic), so does his abilitv to solve increasinglv more complex
discriminatiqn problems. If these hvnotheses are correct, then one
would predict that a change in conceptual stvle should result in a
change in performance on a discrimination taslk. I‘ore snecifically,
training in analytic responding should facilitate the learning of

. N

reversal shifts and training in nonanalvtic responding should in-

by

hibit the learning of reversal shifts.
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Method

Subjects. Subjects were 135 preschool, kindergarten and elem-
entary school children of hoth sexes from the Rlackshurg, Virginia
area. Torty-five of these subjects werce four vears-old (26 females
with a mean age of 4 vears 8 months and 19 males with a mean age of
4 vears 7 months), another 45 wére 6 vears of are (22 females with

a mean age Qf b years 3 months and 23 males with a mean age of 6
vears 5 months) and the remaining 45 sul:jects were 8 vears of arge

(20 females with a mean age of 8 vears ( months and 25 males with

a mean age of 8 years 5 months).

Apparatus. The apparatus (modified from the Vendlers, 1959)
consisted of a haseboard (3N.48 cm X 40.64 cm) mounted on a swivel
base and divided in half by a perpendicular hoard 20.32 cm high and
30.43 cm wide. On each of the halves of the bhaseboard were two,

felt-padded depressions (10.16 cm from each side of the hase and

10.16 cm apart). The entire apparatus was painted a medium gray.

Procedure. Subjects were tested individually by the exper-
imenter in a small, quiet room. IUlpon entering this room the sub-
ject and experimenter sat at oprosite ends of the anparatus. One
half of the anparatus was usecd for each trial (the »nresentation of
twvo stimuli), so that while the subject was making a choice on one

half of the apparatus, the exnerimenter could set up the next
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stimulus presentation on the other half of the anparatus. A
marvle placed in one of the depressions served as a token reward
and was revealed only if the subject chose the correct stimulus.

Fach subject participated in a three part experiment con-~
sisting of initial learning, training and testing. During the
first part of the experiment an initial discrimination learning
task was taught. The stimuli used in this part were two hemis-
viheres 7.6 cm in diameter and two hemispheres 5.7 cm in diameter.
one of the larger and one of the smaller hemispheres was painted black
and the remaining two hemispheres were painted white. ¥Tor half of
the subjects in each age groun tested blaclk was thg rewvarded choice.
Tor the remaining half of each age group white was the rewarded
choice. Subjects were randomly assisned to these two reward con-
tingencies. Stimulus pairs presented wefe ¢ large black-small white,
large white-small black; small hlack-large white and small white-
large black. These four pairs were presented in random order.
However, to avoid confusion due to vesition changes during initial
learning, the position of stimuli remained unchanged from trial to
trial until a correct response was made. The instructions given to
each subject at the start of initial learning are included in
Appendix A,

As subjects from each asze zroup met a criterion of 9 out of 10
successive correct choices for initial learning, thev were assigned
to one of three grours of 15 subjects each by a quasi-matching

nrocess. The purpose of this matching process was to create three
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groups essentially equivalent on initial learnins. O0Of these three
aroups one received analvtic training, another received nonanalvtic
training on either a relational or inferential task and the third eroun
served as a control groun receiving no trairinc task.

Instructions for both of the training grouns are given in
Appendix B. Criterion for training was a corrcct response acconmpanied
by a correct verhal reason for the choice on each of the 15 stimulus
nresentations.

In place of a training task%, subjects assiened to the control
croup were read a story of their choice for a neriod of 10 minutes.
After the story or, for experimental subjects, aftgr the training
criterion had been met, a reversal shift nrocedure was instituted.

For this taslk the response alternative opposite to that which was
previously rewarded in initial learning was the correct choice. In
other words, if hlack was rewarded during initial learning, white was
now the rewarded cheice; and if white was rewarded during initial
learning, black was now the rewarded choice.

Instructions for this procedure along with criterion for

success were the same as they were for initial learning.



Results

Injitial Learning. Table 1 summarizes the mean trials-to-crit-

erion data for initial discrimination learning. Statistical analysis
of these data with a 3 x 3 x 2 » 2 (age x training x sex brightness)
analysis of variance indicated that onlv the age effect was sign-
ificant (¥=4.213, df=2, 06, p&.025). 1Insrection of the means for

4, 6 and 3 year-old subjects (26.7, 23.4 and 19.1 respectively)

snowed that 6 year-old subjects took slightly longer than &4 year-old
subjects to master the initial learning task and both of these age
groups tool considerahly longer than 3 vear—-old subjects to reach
criterion on initial learning. Yowever, when these differences were
compared with a Duncan's Wew Multiple Range Test, only the difference
between the pérformance of 6 and 2 vear-old subjects reached signifi-
cance (n<¢.N5). Since no training effect:was found, it was assumed
that all treatments within age groups were eaual going into th
training phase of the experiment. The comnlete summary table for

the analvsis of variance performed on initial learning is presented

in Apnendix L.

Training. A summary of mean trials-to-criterion scores for

onlv those cubjects receiving nonanalvtic (relational and infer-
ential) training is showm in Table 2. ¥hen these data were submitted

to an analysis of variance consisting

of three age levels, two

training types and two sexes, no sienificant differences were found

/ )
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TADLE 1
llean Trials-to-Criterion Scores for Initial Niscrimination Learning
With Two Sexes, Two Prightness Levels, Three Ase Levels and Three

Training Levels [Analvtic (AT), MNonanalytic (NAT) and Control (C)]

Tour Years 01d Six Years 01d Eight Years 01d
Sex Drishtness AT NAT C AT+  MAT C AT NAT C
Black 32.0 29,7 34.3 26.8 24,0 34,7 20,0 17.7 16.7
viale
White 35.5 23.5 31.4 27.5 33.5 26,3 1l4.4 26.0 192.5
Rlack 29.3 15.8% 17.3 26.7 36.5 24.7 12.5 15.5 23.0
Female ' :

White 17.0 42,0 22.3 34.7 23.3 28.2 15.0 15.4 16.5
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TABLE 2

Mean Trials-to--Criterion Scores for Those 'lale and Female

Subjects, Tour, Six and Fight Years 01d, Teceiving

LEither Relational or Inferential Training

Tour Years 01d

Six Years .01d

fiight Years 01d

Sex Rel. Inf. Rel, Inf. Tel. Inf.
Male 16.5 15.3 17.0 16.6 15.8 16.3
Female 17.6 17.2 16.0 16.0

15.2 15.5
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between relational and inferential training (p».05). A second result
of this analysis was a significant age x sex interaction (F=5.8N4,
df=2, 33, p&.N1). A Duncan's New Multinle Range Test found that only

4 year-old females learned significantly slower than 6 year-old females
(r¢."5). The mean trials-to-criterion scores for these two groups

of female subjects were 17.40 and 15.22 respectively. FHowever, it
should be noted that for this particular analysis the number of
subjects per cell was, in some cases, as small as 2. ¥or this reason
it was considered more meqningful to interpret the significant age
effect which was found (F=3.519, df=2, 33, n.05). A Duncan's Test
contrasting each age level tested showed that A.year-old children
took significantly longer than either ¢ or & year-old children to

b}

reacl criterion on nonanalytic training (pg.N5). Although no sign-

ificant differences were found betwee 6 and § year-old children,

mean trials-to-criterion scores for these two age groups indicated
that § year-old children took slightly longer to reach criterion

than did 6 vear-old children. The comnlete analysis of variance
table for this 3 % 2 x 2 factorial design is presented in Appendix T.

Takle 3 presents the mean trials—to-criterion scores for

subjects receiving analytic training. Although a 3 x 2 (age x sex)
analysis of variance performed on these scores yielded no sign-
ificant main effects or interaction, it should he noted that 6 year-

.

old children tool the most number of trials to reach criterion on

analvtic training. This observation complements the previous Tinding
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TAPLE 3

Mean Trials-to-Criterion Scores for Those lale

and TFemale Suhjects, Four, Six and Iight

Years-0ld, Receiving Analytic Training

Four Years 014 Six Years 0ld

0l

a

Male

Female

17.0 17.0 17.1

17.5 148.3 15.4
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that 6 year-old children took the least number of trials to reach
criterion on nonanalvtic training. The summary table for this 2 x 2

analysis of varilance is given in Appendix G.

The total number of amalytic and nonanalvtic responses given
by subjects in each age groun during the first training trial is
presented in Table 4. This first response was used as a measure of
the subjects' vreferred mode of responding Defore such a preference
was suhjected to additional training. A chi-squarad test performed
on this data showed that both 4 and 8 yéarﬂold children were sioni-
ficantly more analytic in their response preference than were 6
vear-old children (x2=4.53, P &.05 and X2=5.933, n¢.N2) or in other
words, 6 year-old children were significantlv more nonanalvtic on

first-trial training responses than either of the other two arfe

crouns involved.

Reversal Shift Learninp. Table 5 shows mean trials-to-criterion

scores for reversal shift learning. When these scores were submitted
to an analysis of variance with three age levels, three training
levels, two sexes and tvo rewarded brightness choices, significant
nain effects were found for age (F=4.824, df=2, 29, n<.025) and
training (F=4.266, df=2, 29, p¢.025). These effects were further
analvzed with a Duncan's Mew tlultiple Zange Test and two significant
results ware found: (1) 4 vear-old subjects prerformed significantlyv
noorer than 8 vear-old subjects on reversal shift learning (p<.0N5)

and (2) analytic training oroduced significantlv faster reversal
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TARLE 4
The First Training Resnonse Given by Tour, Six

and Fight Year 01d Subjects During FEither

Analytic or Nonanalytic Training

Training Four Years 01d Six Years 01d Fight Years 01d
Analytic 17 7 20

Nonanalvtic 13 27 n




TAELE 5
YMean Trails-to--Criterion Scores for Reversal Shift Learning With
Two Sexes, Two Prightness lLevels, Three Aze Levels and Three Training

Levels [Analvtic (AT), MNonanalytic (NAT) and Control (C)]

Tour Years 01d Six Years 014 Fight Vears 01d

Sex Driehtness AT NAT C AT HAT C AT MAT C

Black -15.5 16.0 25.2 12.3 15.5 27.0 9.4 9.8 16.0
iale

White 21.0 17.0 40.7 11.6 14.4 23,3 15.6 14.0 17.2

Black 11.2 36.4 22.5 13.7 10.5 2(.2 9.7 12.8 15.90
Temale

Yhite 9.7 25.2 18.7 17.7 19.3 11.7 9.5 13.0 16.4




shift learning when compared to the control groun which received no
training (p<.05). Although no other sicnificant findings were ob-
served, two relationships should ke mentioned. With increasing age
the number of trials needed to reach reversal shift criterion de-
creased. Those subjects receiving analytic training required the
least number of trials to reach reversal shift criterion followed first
by those subjects receiving nonanalvtic training and then by those
subjects receiving no training. A comnlete summarv of this 3 x 3
2 x 2 analysis of variance can be found in Apnendix Ii.

In order to assess the efficiency of reversal shift learning,
a reversal index was computed for each subject by dividing his
trials~to-criterion reversal learning score hv his combined trials-
to-criterion scores for pre-reversal and reversal shift learning.
Lmploying this scoring technicaue, reversdl indices less than .50
indicated that reversal learning toolk a lesser number of trials to
master than did pre-reversal learning. TIndices of exactly .50
indicated that reversal learning and nre-reversal learning took the
came number of trials to master and reversal indices greater than .59
indicated that reversal learning took more trials to master than did
nre-reversal learning. Fowever, one of the risks involved in convert-
ing data to this type of nroportional index is that heterogeneity
of variance and non-normality are increased. To coupcnsate for this
s;atistical distortion, an arcsin transformation was applied to each

reversal index as suggested by Winer (1962). An analysis of variance



was then performed on these transformed scores.

llean reversal indices are summarized in Table 6. A 3 x 2 x 2
x 2 (age x training x sex x brightness) analvsis of variance
revealed a significant ape effect (F=8.189, df=2, 99, »n<&.N1l) and
training effect (¥=14.257, df=2, 99, p«.Nl) along with a sex x
brightness interaction (F=4.676, df=1, 29, p¢.N5). A Scheffe's Test
performed on the means of each age group revealed that 4 vear-old sub-
jects showed the largest decrease in number of trials needed to
reach criterion between pre-reversal and reversal shift learning,
followved by 8 vear-old children and then by & vear--old children
(p<.05).

Tor training group ﬁeans, a Scheffe's Test indicated that all

.

aroups performed significantly different from one another (pg.05).
The oreatest decrease in the number of trials necded to reach
criterion between initial and reversal shift learning were found in
the analvtic training groun followed hy the nonanalvtic training
eroup and then by the control group. A Duncan's MNew Multiple Rance
Test was used to further examine the hrightness % sex interaction.
Significant differences were found only between those male and female
subjects who were rewarded for choosing the white hemisphere during
initial learwins. lowever, the value of this interaction is
questionahle since the number of subjects per cell in this analysis
was in some cases as small as 2. The complete 3 x 3 x 2 x 2

.

analvsis of variance summary table is presented in Appnendix T.



TABLE 6

Yean Reversal Indices for Two Sexes, Two Brightness Levels, Three
Age Levels and Three Training Levels [Analvtic (AT),
Nonanalytic (NAT) and Control (C)]
Four Years 0ld Six Years 014 Fieht Years 01d
Sex bBrichtness AT MAT C AT NAT C AT NAT C
Black .37 41 .59 .31 yas) .36 .39 A .5N
Hale
Uhite .31 A1 .38 .31 .32 A7 41 .31 45
Black .31 .53 .51 .37 .30 .31 .43 A6 s
Temale
hite 4N A .54 3 .31 48 40 45 48




Niscussion

According to Magan et. al. (19A3) and MMoore, Cleser and
Warm (1970), a child progresses from a point in development where
he is unable to separate a figure from its background to a point
where such discriminations no longer present anv great difficulty.
In other words, a voung child initiall? judges similarities hetween
objects on the basis of their global-relational characteristics
since he is unable to discriminate on a more analytic hasis.
llowever, with age, the child's discriminative ahilities sharnen and
-similarities hetween ohjects can now he more analyvticallv judged on
the basis of their component parts. = Kagan has observed that this
analvtic preference among children becomes a relatively stable
response mode at approximately 7 years of age. Present results
indicate that both 4 and 8 vear-old children preferred the analytic
mode of responding while 6 year-old children showed a marked pre-
ference for the relational, more nonanalvtic response mode. Con-
sequently, the initial, internolated trainine response modes qf
children in the present study lends little support to Fagan's
view of conceptual development.
hjects in the present study were judged as having given
an analvtic response if thev determined the similarity between two
objects on the basis of color. Ilowever, evidence suggests that in
discrimination tasks, children show a marled dimensional preference

when judging the similarity of a number of objects. Suchman and



Trabasso (1996a) have found that preschool children prefer to
discriminate between objects on the hasis of color while kinder-
garten children make their discriminations on thie basis of form.
Similar findings have been reported by Rrian and Coodenough (1929),
Corali (19G4) Lee (1265), Wolff (1266) and Caines (1270). Therefore,
in interpreting the response preferences given by subjects in the
present study, special attention must he siven to the role of dim-
ensional preferences in discrimination learning.

It

e

s possible that 4 vear-old children in the present study
were not responding in an analytic fashion, but were merely re-
sponding along a color dimension. It is just as conceivable that
6 vear-old children were not responding in a nonanalvtic fashion,
but were merely discriminating on the hasis of form. HNHowever, if
Kagan et. al. (1963) and Moore et. al. (1070) are accurate in
assuming that the voung child is not capable of separating a figure
from its background, then color nreferences alone cannot he used to
xplain the present findings. In this study, merely by discriminating
on the basis of color, a child showed that he was more than able to
isolate color from the larger stimulus corplex of which it was only
a part. Tor examnle, bhv labelling a red hall and a Tareyton
cigarette package as heing the same along a color dimension, a
subject demonstrated his ability to isolate only that relevant
red portion of the ciparette naclkagpe.

An hypothesis more consistent with the present results has

been stated by Piaget. Piaget (1950) and Corah (1964) theorize that



a voung child’s perception is "centered’'. lore specifically, this
means that a child not only attends to the dominant characteristic
of a stimulus configuration at the exnense of all its other charact-
eristics, but also hases his discriminative judements on this
characteristic. With age, Piaget surcgests that the child’s percention
becomes more "decentered” and he is able to atténd to all of the
characteristics of the stimulus configuration hefore choosing the
most relevant dimension in a given task. Thus, in the nresent study
4 vear-old subjects may have lahelled color on the hasis of their
ovm dimensional preferences as the dominant characteristic of the
set of stimuli presented. On the other hand, relving on thelr own
dimensional preferences, & vear-old subjects may have perceived form

1

as the dominant dimension and responded accordinply. FEicht vear-old
subjects in the present experiment mav havelreached the point in which
they are able to perceive all the stinulus dimensions of a stirulus
configuratipn and their response may have heen based on their estim-
ate of the most relevant dimension (color, in this case). Turther
research 1s needed here to determine if indeed this explanation is
accurately portraving the preferred response stvle of different-
ared children.

The hyoothesis that analvtic trainine would facilitate reversal
shift learning was confirmed. However, nonanalvtic training was
also found to he of some henefit on reversal shift nerformance. Two

training factors stand out as possible causes for this effect. The



o)

most obvious of these is that when reward contingencies were
establisiied for a given dimension, the subjeét quickly learned to
attend to that dimension. fince color was the rewarded dimension

for reversal shift learning, analvtic training on the color dimension
served to focus the subject's attention exclusively on that dimension.
While nonanalvtic training did not focus the subject’s attention
exclusively on the relevant dimension of reversal shift learning, it
did presumably supnlement the suhkject's abilitvy to isolate relevant
dimensions in a given stirmulus complex. Tor example, in the
relational respomse 'the cup and the spoon go together because the
speoon can stir something in the cup'', while the subject is not lahelling
any dimension relevant to the reversal shift task, he is being forced
to isolate thése dimensions which both the spoon and the cup have in
common.,

Indirect support for this hvpothesis has been given by
Lowvenkron and Driessen (1971). These researchers found that hy
civing subjects overtraining on pre-reversal shift learning, reversal
learning was facilitated (known as the overlearning reversal effect).
They concluded that the additional pre-reversal trials allowed the
subjects more time to isolate the relevant dimension consequently
improving performance on the reversal shift task. 1In the present

study, the training phase may have served a similar function by allow-

.

-

the subjects additional practice at isolating relevant dimensions.

tJ,

ng

In another study, Shepp and Grav (1971) found that hy showing

the subject the relevant comnonent dimension before the discrimination



task began, discriminative control could be rapid and performance
on the discrimination taslk could he greatly facilitated. Again, it
was concluded that such a procedure aided the subject in focussing
his attention on the relevant stimulus dimension.

A second factor (and not unrelated to the factor discussed
ahove) which may have influenced the course of training and con-
sequently reversal shift learnine is that subjects in the present
experiment were asked to verhalize their reasous for cheoosing the
dimension which they did. Verhalization of the relevant dimension
during training mav also have aided the subject's abilitv to attend
to relevant stimulus dimensions durine reversal shift learnine.
This statement may be especiallv appropriate when considering the
inferior performance of vounger childrer on reversal shift tasks.

Kendler and Kendler (1942a) have pronosed a three-stage, age-
raelated hierarchy of development to explain the performance of

1
i

children on reversal-nonreversal shift tasks. This hierarcuy theory

iz integrally related to the child's ability to verhalize the
relevant dimensions of the reversal-nonreversal shift task. Accord-
ing to the Iendlers, reversal shifts renresent the hiphest level of
discriminative performance a subject can attain. At this level sub-
jects are assumed to he able to verﬁallv latel (at a covert level)
the relevant dimension of the discrimination tasl. The Fendlers have

noted that most & vear-old children are ahle to assign verbal labels

to their discriminative actions.
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The most primitive level of responding on a reversal-nonreversal

discrimination tasl is considered bv the ¥endlers to be a response
nattern wiiich favors neither dimension of the test pair. Such response
patterns are most frequently observed in children below the age of 4
and are interpreted as meaning that the subject is unahle to verballvy
label the relevant stimulus dimension. An intermediate response level
associated with a nonreversal shift response preference has heen
found in children between the ages of 4 and 6. Such a response pre-
ference is interpreted as indicating that although covert verhal
labelling may he occurrine, it is either occurrins too late in the
learning process to be of‘any benefit or such lakelling is not
mediating the subject's overt hehavior. In the present study the
finding that with increasing age, the number of trials needed to
reach reversal shift criterion decreased, would»appear at least
superficiallvy to lend support to the FKendler's three—-stage hier-
archy of development.

Verbalization has also heen linked to a person’'s abilitv to
respond in an analytic fashion by both ¥agan et. al. (19563) and
loore, Gleser and Yarm (1977). In both studies, éubjects responding
with an analvtic response mode were most proficient at verbally
lahelline stimulus dirensions. YHere as in the XKendler's findings such
apilities were not stable in children until around the age of 8.

In the present studv, £ vear-old subjects showed the greatest

decrease in the numbher of trials needed to reach criterion between



initial and reversal shift learniné. Workine under the ¥endler's
verbal mediation theorv, all the 6 vear-old subject should need to
increase his reversal shift nerformance is to have his verbal mediat-
ing abilities focused on the relevant stimulus dimension. Fither tvpe
of training in the present exneriment could eazilv have served this
function. Training effects for 9 vear-old subijects in the nresent
experiment were not nor would not he GXnectea to e as nronounced
since & year-old children are already capable of verhal mediation.
raining for such subjects could only he exnected to providé them with
additional practice at lalelling the relevant stimulus dimension.
Tour vear-old children were found to show only a marginal amount

of improvement between initial and reversal shift learning. However,
since & vear—-old children are, theoretically, only beginning to
develon verbal mediating ahilities., training of the rather modest
duration provided in this experiment would not he expected to

nroduce an overvhelming effect. Turther research is still needed

to determine whether prolonged training would he of any greater
tenefit to the 4 vear-old's reversal shift performance. Turther
rescarct is also needed to determine whether such training effects
can bhe obtained emnloving either a training procedure consisting of
revarding a riecht choice without requiringy correct explanatory

verhbalizations or a training procedurce consisting of explanatory

verbalizations without reward.
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APPENDIX A

Instructions for Pre-Reversal and Reversal Shift Learning

"We are going to play two games, but hefore we begin listen
carefully and I will tell vou how to play. 1In the first game (pro-
cedure to be demonstrated while the instructions are being given),
there are two things here (point to the hemispheres). When we start
tiie game, vou will pick one of them and lift it un. If vou have pnicked
up the right one, vou wili find a marble under it. If vou have
picked up the wrong one, you won't find anything underneath it
(dermonstrate). Fach time vou mav have all the time vou need to
decide, but vou may pick only once. After you have picked, T will
turn this (apparatus) around like this (demonstrate) and vou will
have another turn. Temember on each turn you can pick only once
(to be repeated whenever necessarv). The game is to see if vou can
get a marble every time wvou picik. If you get a marble vou can put it
in this nlastic container. At the end of hoth games vou can have a
box of Cracker Jacks with a special prize inside (show box of Cracler
Jacks). DBefore T tell vou how to play the next came let's do this

came until vou can get a marble on every turn.”
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APPTNDIZ B
Instructions for Analytic and Monanalytic

Training

"This.game we are going to play involves all of these things
(point to all the stimuli listed in Appendix C). ‘Befofe ve begin
the game can you tell me what each of these things is called (go
through each stimulus and ask for its name) (if the subject does
not lknow the name of a stimulus, give it to him and explain its
use). In this game two things will be nlaced here (demonstrate bhv
rotating apparatus and presenting the subject with two stimuli)
and I will show you a third thing lilke this (demonstrate). You
will piclk the one thing here (point to the two stimuli on.the
anparatus) that is in some way the same as the thing I am showing
vou and tell me why they are the same (see Appendix D for a list of
stimulus-pairings used in presentations). You can tale as much time
as vou need to make up your mind. If vou have picked the»right thing,
vou will find a marble underneath it. If vou have picked the wrong
thing, You won't find anything underneath it. Zach time you may
chose only one thing. Tach time vou vpicl:, I will‘turn the board
around like this (demonstrate) and you will have another turn. The
game 1s to see how soon you can get a marble everytime you pick.
Remember on each turn you can pick only once. If you get a marble,
vou can put it in this rlastic container. Ilowv let's try to play

1"
the gaire.
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APPENDIX C

The Stimuli Used in Training Along With

Their Major Color Characteristics

Stinulus

fork

snoon

lnife

bottle opener
Persi bottle
pen

pencil
assignment pad
crayon hox
crayon

matches
cigarette pack
cigarette pack
cigarette

nine

candle

block

top

ball

hall

cup

(Renson and Iedges)

(Tareyton)

Color

red

silver

silver

red, blue, silver
clear

hlue, silver
areen

vellow

green, yellow
Srown

yellow, white, black
green

red, bhlack, white
brown, &hite

bhrown, black

‘green

red
vellow
red
hlue

vellow, white



APPENDIX D
Stimulus Pairings Used During Analvtic

And Yonanalytic Training

Test Stimulus Analytic Relational Inferential
matches top pire

bottle opener red ball hottle

pencil candle nad

matches cup cigarette

bottle opener blue ball bhottle

matches pad cigarette

matches cup candle

Tareyton pack red hall matches

matches cravon box candle

matches nad candle

cun top alolalel

Tareyton pack red bhall cigarette

crayon hox pad crayon

matches ton candle

cup pad bottle

matches crayon hox Penson and Hedges
top matches red hall
hlue bhall bottle opener hlocl
red ball forlk top

pen Ilue hall nencil



Test Stimulus

pencil

block

pen

Benson and lledees
cigarette

fork

top

bottle opener
fork

cravon box

37

APPENDIX D (Continued)

Analvtic Relational
candle

bottle opener
blue lall
candle

cun

block

matches

block

red ball

candle

Inferential
crayon

top

crayon
bottle

nipe

spoon
block

cup

knife

bottle
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APPENDIX

E

A3 x 3 x2x2 (Age x Training x Sex x Prightness) Analysis
of Variance Performed on Trials-to-Criterion Scores
for Initial Discrimination Learnine

Source d r P
Age (A) 2, 99 4,213 €.025
Training (T) 2, 99 0.002 ns
AxT L, 29 0.002 ns
Sex (S) 1, 99 N.472 ns
S x A 2, 99 0.76G4 ns
S % T 2, 99 Nn.382 ns
SxAXxT 4, 99 1.044 ns
Brightness (B) 1, 99 n.024 ns
B x A 2, 99 0.421 ns
nx T 2, 99 1.183 ns
TxAxT 4, 00 1.244 ns
T x ¢ 1, ¢9 n.100 ns
Tx S %A 2, 99 n.351 ns
xS xrf¥ 2, 99 n,103 ns
FPx SxAxT 4, 99 1.171 ns




APPENDIX ¥
A3 x2x 2 (Age x Training x Sex) Analysis of Variance Performed
On Triazls-~to-Criterion Scores for Sulkjects Receiving Fither

Relational or Inferential (Nonanalytic) Training

Source af i T P

bge (A) A 2, 33 _ 3.519 : <.05
Training (T) 1, 33 Nn.289 ns
AxT 2, 33 1.924 ns
Sex (S) . 1, 33 0.0090 ns
S x A 2, 33 S.éﬂé <.N
Sx T 1, 33 ‘ N.344 ns

SxAxT 2, 33 ' 1.195 ns
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- APPENDIZ C
A2 x 2 (Age x Sex) Analvsis of Variance Performed on Trials-to-

. . 4 . . . P
Criterion Scores for Subjects Receiving Analvtic Training

Source df ¥ r

Age (A) 2, 39 1.847 ns
Sex (8) 1, 30 n.042 ns
A xS 2, 3¢ 1.15¢9 ns
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APPENDIX H

A3 x3x%x2x2 (Age x Training x Sex x Prightness) Analysis
of Variance Performed on Trials-to-Criterion
Scores for Reversal Shift Learning

Source af i P

Age (A) 2, 99 4.824 < .025
Training (T) 2, 99 4,266 <.025
AxT 4L, 90 0.735 ns
Sex (8) 1, 29 n.0L8 ns
S x A 2, 29 n101 ns
SxT 2, 9¢ 2.0?2 ns
SxAxT 4, 99 Nn.789 ns
Rrightness (B) 1, 99 0.016 ns
Bx A 2, 99 N.574 ns
BT 2, 99 N.634 ns
Rx AxT 4, 99 0.576 ns
B % S 1, 92 n.21n ns
Bx S x A 2, 9¢ 0.140 ns
DxSxT 2, 00 0.207 ns
xS xAxT 4, 29 N.434 ns
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APPTNDIZ T
A3 x3x%x2x 2 (Age x Training x Sex x Prightness)

Analvsis of Variance Performed on Reversal Indices

Source daf I

Aze (M) 2, 99 3.120 B <.01
Training (T) 2, 99 14.257 < .01
AxT 4, 00 1.242

fex (8) | 1, 9@ 2.257

S x A 2, Q¢ 0.268

S x T 2, 90 0.017

Sx A xT 4, 99 2.139

Prichtness (B) 1, @° 0.173

T ox A 2, 99 2.111

5 x T 2, 99 1.3e0

BxAxT 4, N9 2.131

R xS 1, 99 4,676 <.05
BxfoxA 2, 99 n.550

Bx SxT 2, 99 1.771

Tx SxAxT 4, 99 1.160
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THE EFFECTS OF CONCEPTUAL TRAINING ON
REVERSAL LEARNING TN YOUMG CHILDREN
by
Thomas Joseph Tagan

(ARSTRACT)

To determine the relationshin between conceptual development
and performance on reversal learning tasks in children, a three-
part experiment was conducted employing 45 preschool, 45 kinder-
garten and 45 second grade children. During rart one, all 135
subjects were taught the initial learning phase of the Fendler's
(1962) reversal shift tasli. Then initial learning criterion was
met, suljects from each age grour vere divided into 3 subgroups
of 15 subjects each. The first subgroup was given conceptual
training on an analytic task descriled hy ¥agan, Moss and Sigel
(1963); The second subgroup was given cénceptual training on a
ronanalvtic tasl (also described by ¥agan et. al., 1963) and the
wird subgroup served as a control gr0uplby receiving no conceptual
training. Once training criterion was met, all suhbjects were
ziven a reversal shift tasl. Three significant trends were found:
(1) with increasing age, reversal performance improved, (2) kinder-
sarten children were more nonanalvtic in their response preference
than either nreschool or second grade children and (3) vhile both

types of training resulted in enhanced reversal performance,



analytic training was more useful than nonanalytic training in
facilitating reversal learning. Two separate phenomena are
sugrested by these results. First, rreschool. and kindergarten
children appear to make discriminations on the hasis of dim-
ensional preferences while second grade children are able to
discriminate on the basis of énalytic reasoning. Second, for
those subjects unable to verbally mediate, training appears to
help them focus their attentipn on the relevant dimensions of

the discrimination task.
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