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Developmental differences in concept transfer
as a function of variability of irrelevant

features during acquisition

LORRAINE A. LOW. ELLEN COSTE. and CYNTHIA KIRKUP
Framingham State College. Framingham, Massachusetts 01701

The effect of variability of irrelevant information on concept transfer as a function of age
was investigated. The pictorial stimuli were either designs or toy shelves. The individual
features for the designs were geometric figures such as a diamond. trapezoid. and so on.
and the toy shelves consisted of simple figures such as a dog or plant. The different shapes
for each figure were determined by the ratio of the horizontal to the vertical axis. The number
of figures that varied in shape during acquisition constituted the extent of variability during
acquisition. Results indicated that fourth-graders had fewer errors in transfer with increase in
variability during acquisition. For the second-graders. the trend was in the opposite direction.
The results reflected developmental differences in ability to infer categories from the relation
ship between stimulus variation and response change.

In recent years , it has become more and more recog
nized that in a concept learning task, the accurate
placement of the relevant dimensions does not necessarily
imply that the irrelevant dimensions are also appropri
ately identified . It has been shown (Modigliani, 1971;
Modigliani & Rizza, 1971) that when individuals learn
to classify stimuli according to some relevant criteria,
subsequent change in irrelevant features results in
marked deterioration in category recognition. One
acquisition variable that has been shown to facilitate
transfer to new instances is the increase in number of
different instances presented during acquisition (Homa
& Chambliss, 1975 ; Homa, Cross, Cornell, Goldman ,
& Schwartz, 1973; Homa & Vosburgh, 1976).

Explanations for improved transfer with the increase
in the number of different acquisition instances have
involved the partitioning of various stimulus'components
into relevant and irrelevant sources (Homa & Chambliss,
1975 ; Homa & Vosburgh, 1976). The broadening of
transfer with the increase in the number of instances is
attributed to the increased opportunity to identify
these various components. Three components have been
suggested. First, idiosyncratic stimuli are those irrelevant
stimuli that vary within a category. When a red, a green,
and a blue triangle are presented, for example, the
dimension of color, because of its variability, is idio
syncratic and irrelevant to the concept of triangle .
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Second , common irrelevant stimuli do not vary within
or between categories and are detected only when
different categories are discriminated. If blue triangles
and blue squares are presented, for example, blue is
common and irrelevant to the triangle and square
categories. Its irrelevancy is only detected when at
least two categories are compared. Third, common and
distinctive features are those components that are
relevant to categorization (triangles and squares in the
above example). It has been emphasized (Homa &
Chambliss, 1975) that the idiosyncratic stimuli are
easier to identify than common irrelevant stimuli because
the former do vary within category . As a consequence,
these stimuli are more easily discriminated as irrelevant.

It is implicitly assumed in the above model that the
information necessary for category placement is present
in the various stimulus components and needs only
to be detected. Accordingly, the function of increased
variation in acquisition instances is to provide the
opportunity for correctly identifying these various
components. It is argued here that the irrelevant compo
nents of a stimulus complex must not only be detected
but also be interpreted as irrelevant so that they are
eliminated from further consideration for class inclusion.
In order to correctly identify irrelevant stimuli it is
necessary to infer irrelevancy from the lack of corre
spondence between stimulus variation and response
classification. For example, the continuous change in
idiosyncratic stimuli and the corresponding invariance
of the response must somehow be learned to be inter
preted as irrelevancy of these stimulus components.
Similarly, the constancy of certain stimulus components
with variation in category naming must also be inter
preted as the irrelevancy of these common stimuli to
category inclusion. In the present view, it is not the
variation or lack of variation in stimuli that determines
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the irrelevancy, but rather the interpretation of the
change relative to the category response.

If the partitioning of the stimuli into relevant and
irrelevant components is not merely a matter ofdetection
but rather requires learning and experience, then this
ability should be age related . Older children should
benefit more from variation of irrelevant stimuli than
should younger ones in appropriately partitioning the
stimulus complex. Therefore older children should
show better category transfer with increase in idio
syncratic stimuli, defmed by variation in irrelevant
dimensions. It is assumed that younger children have
not learned to interpret this lack of correspondence as
irrelevancy. Rather, variability has a more salient effect
for younger than for older children (adorn & Guzman,
1970). The probability that these dimensions will be
attended to and included as part of the category is there
fore increased. These children should show poorer cate
gory transfer with increased variation during acquisition .

A number of previous studies (Low, Coste, & Kirkup,
1978; Low, Woolverton, & Lusignan, 1976) have demon
strated that variability of stimulus information during
acquisition did differentially influence concept transfer.
Older children showed positive transfer, and younger
children showed negative transfer, with increase in
acquisition variability. In the study by Low et al. (1978),
pictures of faces and houses were presented to second-,
fourth-, and sixth-graders. Shapes of features for each
figure varied. Examples of features were eyes and ears
for the face, and roofs and doors for the house.

Idiosyncratic features were those irrelevant features
during acquisition which varied orthogonally with each
other and with the single relevant feature during acquisi
tion. The number of such idiosyncratic features was one
variable in that experiment. During transfer , the pre
viously constant irrelevant features (common and irrele
vant) were varied. The relevant features during acquisi
tion were maintained during transfer. The information
of interest was the influence of number of idiosyncratic
features varied during acquisition on number of transfer
errors as a function of age. The trend suggested that
variability of irrelevant features during acquisition had a
positive influence on concept transfer for older children
but resulted in increased error for younger children.
However, the results depended on the particular figure
(faces or houses).

The present experiment was designed to test the
major variables in the experiment by Low et aI . (1978).
An attempt was made, however, in this experiment to
reduce the effects of the particular figures used . In the
present experiment, therefore, each figure was composed
of aggregates of features . Each feature was in itself an
individual complete figure. The use of this type of
whole figure accomplished the following: (1) Each
figure was independently manipulated and placed with
respect to the whole; (2) each feature was equally
weighted in terms of its contribution to the entire

configuration; and (3) most important , preexperimental
habits in identifying the whole as a unique configuration
were minimized.

METHOD

Subjects
Subjects were second-, fourth-, and sixth-graders , 32 from

each grade. They were randomly selected from local elementary
schools and randomly assigned to one of four conditions, two
variability conditions (Var) and two specific-figure conditions
(SF) .

Stimulus Material and Design
The design was similar to the one in the previous experiment

(Low et al., 1978). The figures used in this experiment, however,
were either geometric shapes (designs) or shelves with toys on
them (toy shelves). These figures constituted the SF condition.
The 13 features for each stimulus were stenciled in black ink on
poster board and uniformly distributed on three lines. Some
examples of the features for designs were a heart, a diamond,
and a trapezoid, and for toy shelves, a dog, a plant, and a cup.
The relevant features for category assignment were an inverted
T shape for the designs and a cup for toy shelves. The basic
contour of the feature did not vary. The different shapes for
each feature were defined by the various ratios of the horizontal
to the vertical axis, which were as follows: 2 : I, I : 1, and 1: 2.
Two of the three shapes for each feature were randomly selected
if that feature varied, and one was randomly selected if that
feature remained constant during either acquisition or transfer .
For a particular trial, in acquisition and in transfer, each irrel
evant shape was chosen so that it was orthogonal to the other
irrelevant shapes and to the one relevant shape.

The two Var conditions during acquisition were defined by
the variation of one and four features (Conditions VI and V4 ,

respectively) . Thus, for the VI condition, there were two differ
ent bilevel features (one relevant and one irrelevant) , and for the
V4 condition there were five different bilevel features (one
relevant and four irrelevant) . This resulted in 4 and 32 different
acquisition stimuli for Conditions VIand V4' respectively .

The treatment conditions were the same for all subjects
during transfer . The irrelevant features that varied during trans
fer were chosen from those features that were constant during
acquisition. The number of features varied during transfer was
termed the transformation variable, T. Thus, TI , T4' and T 7

represented the trials in which one, four, or seven of the pre
viously constant features, respectively, were now varied in
transfer. Half of the transfer stimuli contained a new relevant
shape; half contained one of the two old relevant shapes. The
old and new relevant shapes constituted another transfer variable
(0, N). The new relevant shape was introduced so that the child
could respond correctly with the term "neither" if the stimulus
did not include the acquisition relevant shapes. The design was a
3 (age) by 2 (Var) by 2 (SF) by 2 (O,N) mixed factorial with the
last two factors within-subjects variables.

Procedure
The child was informed that the procedure was a game in

which each picture was to be placed in one of two categories .
For designs, it was "Joe's Design" or "Eddie's Design," and for
toy shelves, it was "Joe's Shelf" or "Eddie's Shelf." All possible
features were indicated to the child , and he was then informed
that only one feature would be relevant to the label. The task
was to label the stimulus correctly. The child was informed after
each response whether he was correct. All children were run to a
criterion of 12 correct out of 15 consecutive acquisition trials.
A minimum of 20 trials and a maximum of 40 were given, and
those children who did not reach a criterion were eliminated.

During transfer , the three levels of T and two levels of 0, N
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RESULTS

Figure 1. Mean number of errors in ca11ing the "old" cate
gories "neither" as a function of grade level (age), acquisition
variability (Var), and degree of transformation during transfer
(T) for the combined specific figures (SF).

were orthogonally combined and randomly assigned to each
block of six trials . The child was told that some of the pictures
to be presented belonged to Joe or Eddie and that he was to
respond as he did in acquisition. However, there were pictures
that belonged to neither Joe nor Eddie , and for those pictures,
he was to say "neither." A total of 36 trials was presented in
transfer.

Acquisition
The score was the total number of errors in identify

ing the relevant categories. An analysis of variance was
performed on the 3 (age) by 2 (SF) by 2 (Var) between
subjects factorial design. None of the main effects inter
actions was statistically significant.

DISCUSSION
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Transfer
The response measure was the total number of errors

in which the old stimulus (Joe or Eddie) was identified
as new. The results of Experiment 2 are given in Figure 1.
Age was statistically significant [F(4,84)= 3.87 , P< .05] .
The means of 3.15,3 .78, and 1.31 for Grades 2,4, and
6, respectively, indicate decreasing error with age. A
Tukey test for specific comparisons revealed no signif
icant difference between the second- and fourth-graders
but a significant difference between the second- and
sixth-graders and between the fourth- and sixth-graders
(p < .0 1 for both). The effects of T were statistically
significant [F(2 ,168) = 13.50, P < .0 1] . It is evident
from inspection of Figure 1 that errors increased linearly
with T. The Age by Var interaction was statistically
significant [F(2 ,84) = 3.19, P < .05] . A Tukey test for
specific comparisons yielded a difference for the second
graders that fell just short of significance. For the
fourth-graders , the difference was statistically significant
(p < .05). The differences for the sixth-graders were
small and nonsignificant. In addition , in the VI condi
tion, the second-graders produced significantly fewer
errors than the fourth-graders (p < .01).
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