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Concept Identification

Recent theories of concept identification have dealt

largely with two-category problems in which the correct
classification of a stimulus depends on values of a single
binary-valued dimension. Such concept identification problems can be
solved by a single trial. Two or more dimensional problems would seem
to require more complex methods of solution. A study of behavior in a
two—-dimension concept identification task demonstrated t.at a
significant proportion of subjects used both dimensions in solving

the problen,

instead of just one. (RH)



FILMED FROM BEST AVAILABLL COPY

US DEPARTMENT OF HEALTH
EDUCATION & WELFARE
NATIONAL INSTITUTE OF
EDUCATION

THIS DOCUMENT HMAS REEN REDPKO
7 S SAM ! TE. JCED EXACTILY AS RECEIVED § ROAM
THE SIZE OF FOCUS SAMPLLS IN MULTIPLE--CATEGORY D an b tAn T o O
ATING 1T PGINTS OF o IE ™ OR OPINIONS
STATED DO NOT NECESSARILY REDPRE

CONCEPT IDENTIFICATTON!: 2 S B el

Mark 3. Reeve, Peter . Polson, and J. L. Dunham

ED 084837

The University of Texas at Austin
Recent thecries of concept idenrification (CI) (Bower & Trabassc 190k,
Restle, 1962 Trabasso & Bower, 1968) have dealt largely with two-catecory CI
problems In which the ccrrect classification of a stimulus depends upon the
values of a single binary-valued dimension. The two-category CI problem is in
some respects a special case within the general CI paradigm. The correct classi-
fication depends only upon the values of a single binary dimension. Given a
knowledpe of this structure of the problem, S can construct a complete resnmonse
rule from informacion about the correct classification of the current instance.
In CI_problems where the number of categories (i) is freater than two, S neceds
information from more than a single trial in order to construct a complete
response rule.
In light of the empirical support for these theories of twec-category CI
it seems fruitful to extend them to the more complex CI tasks. Bower and
Trabasso (1964) did propose a model for four-category CI tasks. They assumed
that the processes involved in CI where N is greater than two are essentially
the same as those used when N equals two, However, major modifications seem
necessary to allow for the differences in.the amount of information available to
S on a single trial. Any single trial provides S information only about the
response to the value of the dimension immediately before him. It must be
Ct). assumed that S in some way constructs a partial hypothesis about the solutionm of
IJ\ the problem on the basis of available information. Later, as he receives more
information, the partial rule can be completed. The model outlined in this paper
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Peeve 2
describes § as constructing hypotheses by selecting a dimension and associating
feedback to the values of that dimension. Hence, the model will be referred

to as the hypothesis construction (HC) model.

The HC model assumes four processes: dimension selection, feedback asso-
ciation, response production, and evaluation. It is suggested that when §
constructs hypotheses, he attends to a single dimension. On any trial, if S
has a response conditioned to the value of the attended-to dimension, he gives
that response. An error of commission occurs if this response is wrong. In
this event, $ rejects his hypothesis and resamples with replacement. The proba-
bility of sampling any dimension is a function of the salience of that dimension.
Or. any trial, if S does not have a response conditioned to the value of the
attended-to dimension, he guesses with each of the N responses having an equal
probability of occurring. Errors due to incorrect guesses do not lead to re-
sampling. When presented with the feedback on a guessing trial, S conditions
that feedback to the unconditioned value with probability €. When S is attend-
ing to the relevant dimension, he will never make an error of commission and
will eventually learn responses to all N values of that dimension. When S is
attending to an irrelevant dimension, he will condition respcnses to one or more
values of that dimension. eventually make an error of commission, and resample.

Trabasso and Bower (1968) have recently proposed a major modification of
their 1964 theory. The crucial difference is that the new model assumes that
S can attend to more than one dimension at é time. It is assumed that to elimi-
nate irrelevant dimensions from his sample, S employs a focusing strategy.
rejecting those dimensions on a success trial which would have led to an
incorrect response. To test this theory, a study was conducted by Trabasso and

Bower (1968) using an experimental problem with two dimensions redundant and



Reeve 3

relevant. The results of this study show that for two-category CI problems,

some Ss solve the problem on the basis of both relevant dimensions. This finding

has been interpreted as being supportive of a focusing model which asserts that
. S may attend to more than one dimensicn at a time.

The purpose of the present study was to examine the necnssity of similar
attentional and focusing assumptions in a dimehsion selection theory for CI
problems with N greater than two. As in the Trabasso and Bower (1368) study,
if a significant proportion of the Ss given a problem with two dimensions
redundant and relevant demonstrate a two cue solution, the assumption that S
attends to a single dimension while solving multiple-category problems is Ialse,

Method

Subjects. Seventy-four introductory psychology students were randomly
assigned to one of three groups with fhe restriction that approximately half
were assigned to the experimental group, and the remainder were divided between
two control groups.

Design and procedure. All Ss were well instructed as to the nature of the

task, the dimensions and their possible values, and the possible responszs. To
familiarize them with the procedure and the apparatus, all Ss were required to
solve a practice problem with a single relevant and a single irrelevant dimension.
Follewing the practice problem, Ss solved a four-category unidimensional CI
problem presented by the anticipation method. The stimuli varied along four
dimensions (color, shape, number of figures,'and position of a black dot) with
four values per dimension. The responses were the letters A, B, C, and D. The
Ss in the experimentai group solved a problem in which number and shape were
redundant and relevant. One control group solved a problem in which shape was
the only relevant dimension, and the other control group had number as-the only

relevant dimension.
O
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Reeve Y

After reaching criterion of 16 consecutive correct responses, each S filled
out a printed questionnaire to assess whether he had solved the problem on the -
basis of one or both of the relevant dimensions. This questionnaire was similar
to that used by Trabasso and Bower (1968, Chapt. 3). It consisted of 17 ques-
tions. Lach of the first 16 questions asked about a particular value of a
particular dimension. The § was instructed to circle an A, B, C. or D, accord-
ing to what category a card with that value would belong. If S did not know or
could not decide what response was correct, he was instructed to circle an X.
The last question required S to describe the system he used to sort the cards.

Kesults

All Ss could readily be classified as to the dimeqsion or dimensions on which
they had based their solution. Of the 38 Ss in the experimental group. 10
were assessed as having solved the problem using both relevant cues. The
remaining Ss solved on the basis of a single cue.

Sumﬁary statistics for the trial of last error and the total errors are
given in Table 1. There was no significant difference amorg the three groups

for trial of last error, F (2, 71) < 1.0, nor for total errors, I (2, 71) < 1.0.

Discussinn
A significant proportion of Ss in the experimental group solved the problem
using both relevarit dimensions. In light of these findings it is necessary that
the HC model be extended to allow for the sample of dimensions to which S is
attending to be greater than one. This model, the hypothesis construction, focus

sample (HCF) model, assumes that S uses processes of the same types as the HC
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model. The basic differences bhetween the two models are direct results of the
focus sampling assumption of the HCF model. A tentative version makes the fol-
lowing assumptions about the learning of unidimensional multiple-category
problems.

On the initial trial and on any other trial where he resamples, § selects
from the set of all dimensions a subset of s dimensions to which he attends. As
in the Trabasso and Bower (1968) theory, the selection mechanism is assumed to
be a random sampling process in whicl: the probability of sampling any dimension j
Is a function of the salience of the dimension, wy. The probability that S

attends to dimension j whenever he resamples is given by

- . S (1]

The Wy are assumed to be independent of ‘trial number and other events.

All values of the sampled dimension are assumed to be unconditioned
immediately following sampling. On the trial which sampling occurred or on any
other trial, the feedback is conditioned with probability 6 to all current
unconditioned values of the attended-to dimensions.

Trabasso and Bower (1968, Chapt. 2) assume that §_alternates between a
search mode and a test mode of operation. In the search mode, S selects a set
of hypotheses consistent with current feedback. The § then shifts to a test
mode for the next stimulus in the series. In the multiple—categofy problem,
this distinction cannot be sharply defined. Rather tian sampling hypotheses,
S samples dimensions and constructs hypotheses consistent with the feedback
given with each instance. He may have the opportunity to test the partial

hypothesis prior to completely specifying it.
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On any trial, S is faced with a complex and possibly conflicting stirulus
pattern to which to respond. The value of each of the sampled dimensions may be
conditioned to any of the N responses, or it may be unconditioned. Consistent
with Trabasso and Bower (1968), the response rule to be assumed is as follows:
When presented with a situation where all values are conditioned to a common
response, S makes that response. In any other situation one value is picked
at random and the response is that which is associated with that value. If
that value is unconditioned, S guesses with each of the N responses having,
equal probability of occurring.

The final process is for eliminating dimensions from the focus sample.
Again following Trabasso and Bower (1968), it is assumed that an error of com-
mission leads S to resample. When § is responding for a reason and is correct.
those dimensions whose values were associated with incorrect responses are eli-
minated from the sample. Trabasso and Bower did not have to deal with the
third possible outcome, where S guesses. It is assumed that regardless of
whether or not he guesses correctly, the acticn is the same as when § is correct
for a reason. Those dimensions lcading to an error of commission are eliminated
from the sample.

The HCF model can be briefly summarized as follows: (3) The S's current
state is characterized by his current sample, and the response (if any) asso-
ciated to each value of each dimension on his sample. (b) The g_changés state
by associating responses to values previously unconditioned, eliminating dimen-
sions from the sample, or resampling. (c) When one or more unconditioned values
are presented with feedback, that feedback is conditioned tc these values with
probability 6. (d) When S makes an error of commissicn, he resamples. A sample

of s dimensions is chosen, with replacement, from the set of all dimensions.
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The probability of choosing any dimension j is propcrtional to its salience, Wy

(e) When S makes a correct response or is guessing, dimensions having values
conditioned to an incorrect response are dropped from the sample. (f) On any
trial, the probability of each response 1is proportional to the number of values
conditioned to that respofise. Any unconiitioned value is assumed to contribute
equally to the probgbility of each of N responses.

In essence, the HCP model requires that S hold and manipulate simultaneously
two or more partial hypotheses of the type described in the introduction. This
may be uniikely in light of what is known about the memory and processing ccn-
straints of human Ss. It may be necessary to consider theories where S is seen
as processing information in a quite different manner. For instance, Ss may
use information from a previous trial in conjunction with the information of the
current trial to isolate the relevant dimension. In any event, it is clear that
any theory of multiple-category CI must take into consideration that a significant

proportion of Ss given a problem with two cues redundant and relevant do solve

with both dimensions.
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first author was supported by a Public Health Service predoctoral fellowéhip,
1 FO1 MH 45813-01, from the National Institute of Mental Health, Public Health
Service. \
2. Paper presented at sthe annual meeting of the American Educational
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Table 1

Solution Types, Mean Trial of Last Error, and Mean Total Errors

P T T e I L

Trial of Last Error Total Errors
Relevant Solution N - o
Dimensions Type -
Mean sD Mean SY
Shape (8) + S 14 11.21 7.64 6.29 b.03
Number (N)
N 14 11.00 £.56 4,93 2.37
S + N 10 14.50 7.62 5.60 2.88
All 38 12.00 7.21 5.61 3.17
Shape (S) S 18 11.11 7.85 5.89 5.10
Number (N) N 18 14.56 11.08 7.67 5.99
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