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Learning sets for simple concept identification
and reversal shifts

LORRAINE A. LOW, FREDERICK GRONBERG, and BERNICE SHERLING
Framingham State College. Framingham. Massachusetts 01701

Age differences in learning sets for simple identification tasks and reversal tasks were studied. Three
different problems, each consisting of the initial task (IT) followed by the reversal task (RT) were
presented to kindergartners and first graders. Half of the subjects received one order of presentation of
the specific problems and the other half received a different order. There was a decrease in number of
trials to criterion over successive problems, thus indicating a learning set. Kindergartners did more poorly
on RT than IT, and first graders did more poorly on IT than RT. For the first graders, the learning set
was independent of order of presentation but for the kindergartners learning set was present only with
one order. These results were interpreted as reflecting age differences in the elicitation of common
mediators.

The mediating response plays a central role in a
number of theoretical accounts of conceptual
development (Goss, 1961; Kendler & Kendler, 1962;
Kendler , 1972). It is hypothesized that in a concept
identification task , older children learn a mediating
response to the relevant dimension as well as the
required instrumental response to the specific stimulus.
Younger children acquire only the latter response. One
prediction which has received experimental support
(Kendler & Kendle r, 1959; Kendler , Kendler, & Wells,
1960) is that reversal shifts requiring the same mediator,
but an interfering instrumental response, are learned
more rapidly than nonreversal shifts for children who
mediate . Children who have not reached the stage of
mediational representation do better on nonreversal
shifts than reversal shifts. Differences between
performance on the original learning and reversal
transfer should similarly reflect the presence of
mediators and therefore be sensitive to age differences .
One 'aim of the present study was to provide
comparisons of performance on the initial task (IT) and
reversal task (RT) for different ages.

A further aim of the present study was to determine
whether a learning set could be established over a series
of concept identification and reversal learning tasks . For
IT, the specific relevant dimension varied from problem
to problem , but the common solution was (he relevance
of the novel dimension . For RT, it was choice of the
opposite attribute of the same dimension, e.g., large for
IT, then small for RT. Therefore , in addition to the
specific mediators, a common mediator such as the new
one for IT or the opposite one for RT could be elicited
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in the solution of subsequent problems. If the presence
of this common mediator is age-related; a learning set for
these problems would be more likely to occur for the
first graders than for the kindergartners.

METHOD

Subjects
The subje ct s were 28 kindergartner s (ages 5-6) and 28 first

grade rs (ages 6-7) obtained from the local public element ary
schools. Seven from each grade were randomly assigned to each
of the four conditions.

Stimulus Materials
The sti m uli were shapes of objects such as a chair , a bottle, an

umbrella, cut from co lored paper and pasted on a 7 x 9 in .
posterboard . Each set of stimuli consisted of two different
shapes and two different colors. The particular shapes and co lo rs
were different from set to set and we re irrelevant to the solution
of the problems. Each set contained one dimension wh ich
differed for each problem and was relevant to the solution of the
problem. The d imension s were size (lar ge or small) , orientation
(crooked or straight) and wholeness (broken or unbroken). The
large stimuli were 6 in . in length and the small stimuli, 3 in. The
stimuli which were labeled crooked were at an angle of 45 deg
from the vert ical. The st imuli which were labeled brok en were
cut in half horizontally, and a y..-in . space separated eac h hal f.
Each set, therefore, contained eight stimuli, each of two colors,
two sahpes, and two levels of relevant d imension . There wer e
two sets, A and B, for each problem. Both sets con tained the
same relevant d imension but differed in colo r and shape. The IT
and RT constituted a spe cifi c problem.

Procedure
The subjects in ea ch age group were randomly assign ed to one

of four conditions. The fir st treatment variable was
stimulus-change (SC) and stimulus-no -change (SNC) . The
subj ects in the SC condition wer e given Set A on IT and Set Bon
RT . In the SNC condit io n , the subject s were given Set A on both
IT and RT . Th e second treatment variable was th e order of
presentation of the problems (o rder). In Order I , the problem
with the large-small relevant dimension (LS) was presented first,
then crooked-straight (CS) , and unbroken-broken (VB) was
presented last. In Order 2 , Problems VB , LS , and CS were
presented fir st , second, a nd third, respectively . The age , the
order , and SC-5NC, constituted the between-subject variab les
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RESULTS
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PROBLEMS

The present findings indicated that kindergartners and first
graders can form a learning set in a simple identification task.
Savaro and Kolodny (1967) obtained learning sets on initial and
reversal tasks for four- and five-year-olds, In that experiment,
however, the same stimuli were used from task to task and both
reversal and nonreversal shifts were within-subject variables.
Therefore, the improvement in performance in that experiment
was not independent of learning of specific cues in the solution
of the problems. The present results extend the previous ones to
include learning sets for concept learning and reversal transfer in
situations in which the concepts differ between tasks.

The superior performance of the first graders on RT relative
to IT and the poorer performance of the kindergartners on RT
relative to IT are consistent with the findings of Brown and
Scott (1972) that IT, RT differences are age related . These
results and the findings of a more general learning set for the
first graders, independent of order of presentation provide
evidence for a mediational view. The common solution for IT
over the three problems was the recognition that the new
dimension was relevant and/or the previously irrelevant
dimension remained irrelevant to the solution. This invariance of
learning set with problem order would strongly suggest that in

DISCUSSION

SNC an d order constituting the 2 by 2 by 2
between-subject factorial design, problems and IT, RT,
the within-subject design. The means of these scores on
IT and RT over the three successive problems (Problems
1, 2, and 3) for both kindergartners and first graders is
presented in Figure 1. Age was statistically significant
[F(l,48) = 10.75, P < .01] . The mean number of trials
to criterion for kindergartners and first graders were
11.02 and 8.33, respectively. The IT, RT differences
were statistically significant [F(l ,48) =4.64, P < .05] as
well as the Age by IT, RT interaction [F(l ,48) =20.41,
P < .001] . It is evident from inspection of Figure 1 that
the kindergartners did more poorly on RT than IT and
the first graders did more poorly on IT than RT. It is
also evident from Figure 1 that the first graders showed
better performance on RT for Problem 1 than IT for
Problem 2 with Order 1, and better performance on RT
for Problem 1 than IF for Problem 3 with Order 2.
Therefore, the better performance of the first graders on
RT than on IT cannot be attributable to a general
improvement over problems alone.

The difference associated with problems was
statistically significant [F(2,96) =26.67, P < .001] . The
means for Problems 1, 2, and 3 were 11.92, 8.79, and
8.32, respectively. The linear component was also
statistically significant [F(l,96) = 45.17, p < .001] .
There was a general improvement of performance over
the three problems, indicating a learning set. The
problem by Order interaction was statistically significant
[F(2,96) = 9.48, p < .001] , as well as Problem by Order
by Age [F(2,96) = 9 .23, P < .001]. It is evident from
inspection of Figure 1 that for the kindergartners, the
learning set effect was contingent upon order. With
Order 1 there was a reduction in number of trials to
criterion.from Problem 1 to Problem 3, but with Order 2
there was no such trend.

2

FIRST 6RADERS

RT-ORO 2i.
-0 - - - - - - - - -;

........
'"

KINDERGARTENERS

--.().;.------ ~~.--~~
RT- ORO 2Y- --0-_ - -- - -----0

i:.---­
"

17

15

13

II

z 9
0
cr 7
w....
ir 5
0

0 0....
lI) 17...J

<
cr 15....
z 13<w
:f

II

9

7

5

The score for each subject was the number of trials to
reach criterion on each of the six tasks . A mixed analysis
of variance was performed on the data with age, SC,

Figure 1. Number of trials to criterion on IT and RT on
successive problems as a function of age and order of
presentation.

and the three problems (problems) and IT, RT were the
within-subject variables.

The subjects were tested individually. The stimuli in a
particular set were presented in pairs with a positive and negative
value of the relevant dimension present in each pair. One
attribute of the relevant dimension was positive for IT, and the
opposite was positive for RT, e.g., large, then small. The subject
was given three pretraining trials in which pairs drawn from each
of the three problems was presented . They were asked to
describe how the stimuli differed. The experimenter assisted the
subject in verbalizing all the dimensions which the subject
omitted . In acquisition and transfer the subject was required to
point to the stimulus containing the positive attribute and was
then informed of the correctness of his response.

After each task, the subject was told that a new game would
follow but that it was to be played the same way.

All subjects were required to attain a criterion of five
consecutive correct responses on each task. The IT for a problem
was followed immediately with the RT for that problem.
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addit ion to the mediator necessary to r solutio n of the iud ividu al
problems. a co mmo n mediat or such as "t he new one" was
ut ilized by that gro up.

The difference between the ty pe of learn ing set fo r the
kindergartn ers and first graders compares with the d ist inction
made by Reese (19 63) between learning sets and performan ce
sets: Per formance sets are a generalized learning-to-learn whereas
learn ing sets invo lve the acq uisition of solut ions commo n to a
number o f problem s The present findi ngs that imp rovement in
performance over prob lems was not int1uenced by the order of
occurr ence of the par tic ular prob lems lend s support to the view
that the first grad ers were acq uir ing a learn ing set.

Th e present results suggest that learn ing sets for simple
concepts could provide a useful mechanism for the st udy of
age-related mediat ing mechani sms. The specifi c reversal task
proved simple for the first grad ers as evidence by the ceiling
effect on RT. The presence of new irrelevant dimensi o ns during
the rever sal shifts or the use of other int radi mensional shift s as
des cribed by Wolff (1967) might pro vide a mor e sensit ive index
of age differen ces.
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. Memory search as a function of phonological context

ROBERT B. DICK and LARRY HOCHHAUS
Oklahoma State University, Stillwa ter. Oklahoma 74074

The 11 subjects memorized variable lists of either one or three spoken consonant-vowel (CV)
syllables. Each list (positive set ) was followed by a spoken CV test syllable and subject 's task was to
indicate whether or not the test syllable matched a syllable from the list. Negative test probes were
either phonemically distinct from items in the list or were phonemically similar to list items. Reaction
time (RT ) increased with list length and RT was faster to positive than to negative probes. Additionally,
a significantly faster memory scanning rate was ob served for phonemically distinct negative probes
(53 msec/item) than for negative test probes which were similar to items in the po sitive set
(81 msec /item). Contrary to earlier research it was concluded that phonological dist inctive features have
a large effect on memory search RT.

Analysis of distin ctive features of stimulus displays
has occupied several researchers in recent years. Gibson 's
(1969) recently prop osed th eory of perceptual learning
hypothesized that differen tiation in visual displays
involves the searching and processing of th e distin ctive

The research for this paper was su p ported b y Oklahoma State
Universi t y resea r ch funds. This p aper is sponsored b y Robert F .
Stanners who t ak es fu ll editorial responsibility for it .

R obert Dick is now at Na ti ona l Institute of Mental Health,
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features present. Employing a disjunctive reaction time
task, Yonas and Gibson (1967) foun d tha t a visual
distinctive feat ure (diagonality) commo n to all positive
set items produced greate r reduction in latencies with
practice than was found when the diagona lity feature
was present in both positive set and negat ive set items.

The auditory analog and histo rical basis of Gibson 's
visual distin ctive features is the phonemic dist inctive
feature. Accord ing to Jak obson , Fant , and Halle (1967),
anyone language code has a finite set of dist inctive
feat ures and a finit e set of rules for grouping these
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