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PREFACE

This techtdcal report is based on the master's thesis of Marcus C. S. Fang.
Members of the thesis committee weie Herbert J. Klausmeier, Chairman; Arthur
W. Staats; and Edward A. Nelson.

The primary goal of the R & D Center for Learning and Re-Education is to im-
prove cognitive learning in children and adults, commensurate with good person-
ality development. Knowledge is being extended about human learning and other
variables associated with efficiency of school learning. This operation is being
performed through synthesizing present knowledge and through conducting research
to generate new knowledge. In turn, the knowledge is being focused upon the
three main problem areas of the Center: developing exemplary instructional sys-
tems, refining the science of human behavior and learning on the one hand and
the technology of instruction on the other, and inventing new models for school
experimentation, development activities, etc.

One of the Center's major programs of research on human learning is in the
area of concept learning. A taxonomy of variables in concept learning has been
devrolopea and a series of studies begun to clarify the effects of the variables
and their relationships. In this investigation of variables from three classes
motivation, stimulus, and organismicMr. Fang extended the use of materials
previously used with subjects of college age to junior high school age subjects.
The expected superior performance of high uocio- economic level subjects was
obtained but the lack of relationship between socioeconomic Level and type of
incentive led Mr. Fang to conclude that more research on incentives is necessary,
particularly on the conditions under which incentives operate effectively.

Herbert T. Klausmeier
Co-Director for Research
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ABSTRACT

Previous studies have suggested that a relationship exists between socio-
economic status (SES) and the nature of the incentive used. Lower SES children
perform better whin given material rather than nonmaterial incentives while the
opposite is true of higher SES children. This study attempted to find out whether
the above-mentionedrelationship would hold for concept identification tasks and
with adolescent subjects (Ss).

One hundred eighty junior high school students from two SES levels (high
versus low) solved concept identification problems at three levels of complexity
(1, 2, or 3 bits of relevant information) under three incentive conditions (mone-
tary incentive, symbolic incentive, and no- incentive control. Tne Ss were
shown the minimum number of stimte.us slides which uniquely deft,ied the concept
and were asked to categorize the test slides which followed as either belonging
or not belonging to the concept. Correct responses cht the categorization task
constituted the cipendent variable. Ss also responded to a posttest question-
naire designed to evaluate the success of the incentive manipulation as well as
to assess the attitudes of Ss towards working for a reward versus working for
the fun of it.

The major results were . (a) The performance of the high SES Ss was signifi-
cantly better than that of the low SES Ss. (b) As task complexity increased from
1 to 2 bits of relevant information, performance decreased. No further decrease
was observed, however, when complexity was increased from 2 to 3 bits of rele-
vant information. (c) There was no difference in the number of correct responses
made by Ss in the three Incentive groups. The expected incentive x SES inter-
action also failed to materialize.

ix



INTRODUCTION

A major goal of educators and educational
psychologists is the improvement of efficiency
of learning in the schools. In pursuit of this
goal, investigators have identified a number
of variables which affect performance. These
variables have included incentives, learner
characteristics, and the nature of the experi-
mental tasks. The results of research on
these variables, however, have not been en-
tirely consistent.

Inquiries into the effects of incentives on
performance have varied a great deal. The
incentives used have included symbolic in-
centives, such as praise or tokens, and ma-
terial incentives, such as candy, toys, or
money. A number of studies have compared the
relative efficacy of material versus symbolic
incentives (Terrell & Kennedy, 1957; Zig ler &
deLabry, 1962). Other studies have compared
the relative effectiveness of different amounts
of material incentives, especially monetary
incentives (Miller & Estes, 1961: Kalish,
1966). Various types of tasks, ranging from
serial learning to concept identification, have
been used. Also, a variety of subjects (Ss)
have been employed. It is not surprising,
therefore, that there is a lack of unanimity
among these findings. For example, several
of the studies (e. g., Bergum & Lehr, 1964)
found that monetary i n c e n t iv e s facilitated
performance, while others (e. g. Pavlik, 1957)
failed to find any significant effect of mone-
tary incentives on performance. These dis-
crepant results clearly indicate that additional
research shouDd be done on the effects of in-
centives.

One of the learner characteristics which has
received much attention is the socioeconomic
status (SES) of the S. Investigations of the
effects of SES on performance have also yielded
somewhat conflicting results. Estes (1956)
found that Ss' performance was not affected
by their SES. However, Siller (1957) and Findley
and McGuire (1957) showed that children from
high social-class backgrounds performed bet-
ter than children from lower-class back-

grounds. These divergent results indicate that
further research is needed on the effect of
social class.

A number of studies have suggested that
material and nonmaterial incentives exert dif-
ferential effects on children from different
social-class backgrounds. Terrell, Durkin,
and Wiesley (1959) have demonstrated that
lower-class children learned more efficiently
when given a material incentive than when
given a symbolic incentive, while the opposite
was true of the middle-class children. The
implication for efficient learning is far-
reaching if the relationship (between social
class and types of incentives) holds for class-
room situations; hence a test of the Terrell
et al, findings seems desirable.

Differences in experimental findings have
often been traced to the differences in the
characteristics of the tasks used; therefore, the
nature of the learning task is an important var-
iable. In addition to being influenced by
between-tasks differences, experimental out-
comes can also be influenced by within-task
differences, such as the level of complexity in
a concept identification task. Research on
the effects of task complexity has generally
shown that performance deteriorates when com-
plexity increases (e.g., Brown & Archer,
1956; Bourne, 1963). There is, as yet, no
study which investigates the effect of incen-
tives on performance when the complexity of
the task is varied. It is conceivable that task
complexity will interact with incentives such
that the effect of incentives increases as
complexity increases. By varying the incen-
tive levels, social class, and task complexity
in a systematic manner, it is hypothesized
that the effects of these three important vari-
ables can be detected separately and collec-
tively.

The purpose of this experiment is to inves-
tigatethe effects of incentives and complexity
on performance of students from two SES levels
on a concept identification task. Specifically,
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the questions which this experiment seeks to
answer are:

1. What is the relationship between SES and
performance in a concept identification
task?

2. What is the effect of an incentive upon the
performance of Ss in a concept identifica-
tion task ?

3. What is the effect of the complexity of the

task on the performance of Ss on a concept
identification task ?

4. Which of the following interactions are
significant ?

(a) Interaction of incentive by SES.
(b) Interaction of incentive by complexity.
(c) Interaction of SES by complexity.
(d) Interaction of incentive by SES by com-

plexity.



REVIEW OF RELATED LITERATURE

The purpose of this experiment is to inves-
tigate the effects of incentive, social class,
and task complexity on performance in a con-
cept identification task. The following types
of studies will, therefore, be covered in this
review: those which investigated the effects
of incentives on performance in various ex-
perimental tasks; those which compared the
performance of Ss from different social-class
backgrounds under different incentive condi-
tons; and those dealing with the effects of
task complexity on concept identification.

INCENTIVES

Studies which treat incentive as an inde-
pendent variable essentially have dealt with
four types of conditions: material incentives,
symbolic incentives, feedback (or knowledge
of results), and a no-incentive condition.
Comparisons are usually made between the no-
incentive condition and one or more of the
others. The results of these studies have
been equivocalsome indicated one type of
incentive to be superior to another or to the no-
incentive condition while others showed no
difference among the incentive conditions.

The following studies have shown that mone-
tary incentives do facilitate performance on
certain types of tasks. In an investigation of
the effect of monetary incentive on visual dis-
crimination, Holston (1950)fouridthat increas-
ing the incentives resulted in a lowered in-
tensity thr e s h ol d. Bergum and Lehr (1964)
engaged 40Air Force trainees in a visual vigi-
lance task and found that giving Ss 20 cents
for every correctly identified signal signifi-
cantly facilitated vigilance. The authors noted,
however, that the facilitative effect was short-
lived and that the incentive, when withdrawn,
could in fact be detrimental to performance.
Bahrick (1954) offered college students amounts
ranging from 10 cents to $1.50, depending on
their performance in a serial learning task. It
was found that Ss who were offered a monetary

reward for efficient learning of relevant cues
(i. e., forms of the figures) displayed signifi-
cantly better learning than Ss in the control
group. There was no difference, however,
between the two groups in incidental learning
(i. e., recognizing the color associated with
each form). Working with seventh and eighth
graders, Kausler, Laughlin, and Trapp (1963)
found that Ss receiving incentives displayed
significantly more incidental learning as well
as relevant learning. Harley (1965) reported
that Ss who were offered 25 cents for each cor-
rect response on a paired associate learning
task performed significantly better than the
control group of Ss. Although a variety of tasks
and age levels were used, all these studies
found that monetary incentives did have a fa-
cilitative effect on performance.

In contrast to the studies which demon-
strated a facilitation effect due to monetary
Incentives, the following studies have reported
no significant incentive effects. The Ss in
Pavlik's (1957) experiment were asked to con-
struct triangular models from tinkertoy parts,
and a prize of $15.00 was offered to the group
with the greatest output. Results showed that
there was no difference in the number of models
built by the experimental and control groups.
Crawford and Sidowski (1964) offered various
amounts of money to the three pairs of Ss who
accumulated the greatest number of points in
a game situation. No significant effect due
to incentives was found in this experiment.
Burday (1963) compared the performance of
schizophrenics, brain- d a ma g e d, and non-
psychiatric patients on two concept-
identification tasks. The motivational treat-
ment consisted of the promise of money if Ss
expended effort and performed well on the
second task. Results showed no significant
improvement due to the motivating instructions.
Thus, all three studies failed to find any sig-
nificant effect due to monetary rewards.

A number of studies have compared the rela-
tive efficacyof monetary versus other types of
incentives as well as different levels of mone-
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tary incentive. Results of these studies have
not been in agreement, either. Abel (1936)
had nine-year-olds learn a simple finger maze.
The as were randomly assigned to four incen-
tive conditions: no reward, a verbal reward,
a one-pennyreward, and a promise of 25 cents
upon satisfactory completion of the task. Ef-
ficiency of learning was found to .be in the
reverse order of the conditions listed. Lintz
and Brackbill (1966) used college students in
discrimination and paired - a s s o c i a t e tasks
and found that Ss rewarded with money did not
learn more efficiently than as who received
only feedback. An experiment by Miller and
Estes (1961) made two comparisons simultane-
ously: (1) between the effectiveness of mone-
tary incentives and of knowledge of results
and (2) between two levels of monetary incen-
tives. Nine-year-olds were asked to discrim-
inate between drawings of faces (tachisto-
scopically presented for two seconds) which
differed only in the height and spacing of the
eyebrows. One group of as received 1 penny
for each corr6!rt response, a second group re-
ceived 50 pennies per correct response, and the
third group were only told whether they were
right or wrong. In terms of the number of errors
committed, the 1-cent and 50-cent groups did
not differ. The authors were puzzled by the
finding that the monetarily rewarded as made
significantly more errors than the as who re-
ceived feedback. On the basis of observa-
tions made during the experiment, they offered
the suggestion that preoccupation with the
money constituted a sort of interpolated task,
hence the inferiority of the reward groups.

Kalish (1966) compared the effects of two
levels of monetary incentive ($1.25 versus
$2.50) on performance in a concept identifi-
cation task (which was similar to that used in
the present experiment). She found that the
performance of the Ss who received high mone-
tary incentives did not differ from that of the
as in the low monetary incentive group. She
cautioned, however, against a definite con-
cluSion based on the results because (1) the
two levels of monetary i n c e n t i v e s offered
might not have been really different and (2) the
verbal manipulation of the incentives might not
have been effective.

Since the results of the incentive studies
reviewed are not entirely consistent, any at-
tempt to draw generalizations with regard to
the effect of monetary incentive must take into
consideration the variations in the experimental
tasks and characteristics of the as. For in-
stance, the different outcomes of the Abel
(1936) study and the Miller and Estes (1961)
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study might be accounted for by the different
experimental tasks used. The different results
obtained in the Bahrick (1954) study and the
Kausler et al. (1963) study (which used the
same experimental materials)would argue that
the characteristics of the S are important
factors. It must be noted, too, that many of
the incentive studies reviewed thus far have
investigated not just the effect of incentive
but rather a combination of incentive and feed-
back, for inherent in each reward is the infor-
mation that the S had responded correctly.
Conversely, a response followed by no reward
would indicate to the S that he had responded
incorrectly. Therefore, what was being com-
pared in a typical experiment was the efficacy
of incentive plus feedback versus feedback or
no feedback at all. In the concept identifica-
tion task used in the present experiment, the
S has little or no idea of how he is doing dur-
ing the experiment. Thus, if the S's perfor-
mance is better under the incentive condition
than under the control condition, one can more
confidently attribute the difference to the ef-
fect of the incentive since no feedback is in-
volved.

SOCIOECONOMIC STATUS

As in the incentive findings, there are also
disagreements among studies which looked
into the role of social class oackground in
human learning. A majority or studies, how-
ever, indicate that higher SES children are bet-
ter at solving problems than low SES children.

Siller (1957, 1958) compared the perfor-
mance of sixth graders from high social-class
backgrounds with those from low social-class
backgrounds on tests which required conceptual
thinking. He found that the high SES children
scored better than the low SES children on all
tests of conceptual ability, especially on tests
involving verbal materials. He also found that,
on the whole, the high SES children tended to
select abstract answers more frequently than
the low SES children. It must be noted, how-
ever, that the average IQ of the two status
groups was significantly different, the differ-
ence being in favor of the high SES children.

Findlay and McGuire (1957) felt that the
poorer performance of the lower SES children
might have been due to their lower intellectual
ability and to the fact that they were less
familiar with the tasks. They, therefore, gave
lower and middle SES children with similar IQ's
block-sorting problems involving concepts of
equal familiarity to the two groups, but still



the middle SES & performed significantly bet-
ter than the lower SES Ss, suggesting an effect
due to social class independent of intellectual
ability. This ability difference between the
high status Ss and the low status Ss was also
reported by Graham, Emhart, Craft, and Ber-
man (1963). Normal preschool children were
administered tests of vocabulary skill, con-
ceptual ability, perceptual-motor ability, and
personality characteristics. The results indi-
cated that higher SES children performed signif-
icantly better than the low SES children on a
block-sorting (conceptual ability) test and a
copy-forms (perceptual-motor) test. In an in-
vestigation of the acquisition of science con-
cepts, Nelson (1958) administered four tests
to fourth and sixth graders of high and low
SES before and after a planned teaching pro-
gram. It was found that, although it did not
differentiate pupils' amount of improvement,
SES was directly related to the performance
level both before and after the program of in-
struction; in both cases, the high SES c h 11-
dren were superior to the low SES children in
performance. The evidence cited thus far sug-
gests that there is something about the high
SES child's experiences that gives him an ad-
vantage over the lower SES child. A signifi-
cant effect due to SES has, however, not been
found by all studies. Estes (1956) replicated
one of Piaget's experiments dealing with the
formation of mathematicai and logical concepts
in children aged four to six and found that the
performance of the middle SES Ss did not differ
from that of the lower SES Ss.

The studies on social class cited so far
have not m a ni p u l a t e d motivational factors
which other studies (e. g., Terrell, 1958) have
shown to be important when comparing the per-
formance of children from the two major social
groups. Several investigators have noted sig-
nificant effects of different types of incentives
onchildrenfrom the high and low social-class
backgrounds. Davis (1948) used movie tickets
as incentives in a "culturally fair" learning
task and found that the low SES Ss performed
better when they were rewarded but the incen-
tive had a dampening effect on the performance
of the high SES Ss. Douvan (1956) offered
$10.00 to those Ss whose scores exceeded a
certain standard in a "test" (in reality, a need-
achievement measure). As expected, the need-
achievement scores of the lower SES Ss were
higher under the incentive than under the no-
incentive conditions, whereas the need-
achievement scores of the middle SES Ss were
not different under the two incentive conditions.
Although the fact that an individual's need to

achieve is increased does not necessarily
mean improved performance on a task, Douvan' s
result is important in that it shows that mone-
tary incentive does increase one's motivation
to do well on a task, at least as far as the
lower SES Ss are concerned.

Zigler and de Labry (1962) compared the
performance of retardates, lower-class, and
middle-class children on a relatively simple
card-sorting task under two incentive condi-.
tions (tangible versus intangible). The tangi-
ble rewards included such things as ball-point
pens, combs, and toys; the experimenter saying
"right" after each correct response constituted
the intangible reward. It was found that re-
tardates and lower-class children performed
more effectively when a tangible rather than an
intangiblereward was used, while the middle-
class children performed better under the in-
tangible rather than the tangible reward condi-
tion. Another important finding was that there
was no difference among the three groups in
their ability to switlh concepts when each
group received its optimal reinforcer. The
educational implication is obvious here if it
can be shown that performance on a concept-
switching task is equivalent to classroom
performance.

The interaction between social class and the
nature of the incentive has been documented in
a number of studies by Terrell and his associ-
ates. Terrell and Kennedy (1957) were inter-
ested in the relative effects of material versus
symbolic incentives on discrimination learning
and transposition in children. Using trials to
criterion in learning and correct responses in
transposition as dep6ndent variables, the in-
vestigators found that candy (material incen-
tive) given after each correct response was
more effective than symbolic incentives such
as praise, tokens, and reproof in both learning
and transposition. The & in this experiment
were from a rural background. The experiment
was replicated subsequent 1 y using urban,
middle-class children. Terrell (1958) found
that the children who received symbolic in-
centives learned faster than the children who
received material incentives, but there was no
difference in the transposition task. Terrell
also administered a posttest questionnaire and
he reported that middle-class children tended
to agree more with the statement, "I would
rather do something for the fun of it, " while
the lower-class children tended to respond more
often to the item, "I would rather do something
if I am promised something for doing it." The
findings of the above two experiments and the
posttest questionnaire led Terrell, Durkin,
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and Wiesley (1959) to predict an interaction
between social class and the nature of Ian In-
centive. The task and the procedure were
similar to that of the two previous experiments;
after each correct response on the discrimina-
tion task, the a received either a light-flash
(symbolic incentive) or a light-flash and a
piece of candy (material incentive). The ex-
perimenters reported that the lower-class as
learned better under the material incentive con-
dition than under the symbolic incentive con-
dition whereas the middle-class children per-
formed equally well under both i n c e n t i v e
conditions.

In the present study, which sought to test
the generality of the Terrell et al. findings,
money and a certificate of merit were used to
represent material and symbolic incentive
respectively. Money was selected to represent
material incentive because it has been paired
most consistently with primary reinforcers in
the reinforcement history of most children.
Most children have had experiences in which
they were promised a certain sum of money if
they would perform a certain chore. When an
individual reacts to the promise by performing
the chore well, he usually receives the money
which can then be exchanged for primary rein-
forcers. It should be noted that in anincentive
situation, the individual's receipt of money is
usually preceded by a verbal promise and is
contingent upon certain satisfactory behavior
on his part. Such verbal promise has, through
repeated pairings with the actual receipt of the
incentive (money), become a strong positive
conditioned stimulus which has the power to
reinforce responses that result in obtaining
the incentive. At the same time, the verbal
promise also becomes a discriminative stimulus
which controls "striving" behavior (Staats,
1964). Following this line of reasoning, one
can speculate that one difference between the
high and the low SES groups in this experiment
would be that, while verbal instructions for
both the monetary and symbolic incentives
have become discriminative stimuli which con-
trol the "striving" behavior of the high SES
only the verbal instructions for the monetary
incentive would function effectively as a dis-
criminative stimulus for the low SES Ss. There-
fore, if the Terrell et al. findings generalized
to concept identification tasks, one can expect
that the low SES Ss would perform better under
the monetary incentive condition than under
the symbolic incentive condition whereas the
high SES Ss would perform equally well under
both incentive conditions.

6

TASK COMPLEXITY

Many researchers have looked into task
complexity as it affects performance in con-
cept identification tasks. Complexity in a
concept identification task has been opera-
tionally defined in a number of ways: by in-
creasing the amount of relevant or irrelevant
information and by making this information re-
dundant or not. A great majority of the studies
published so far have varied the level of com-
plexity by varying the amount of irrelevant in-
formation, and there is near unanimity in the
finding that performance decreases with in-
creases in amount of irrelevant information
(e. g., Archer, 1962; Archer, Bourne & Brown,
1955; Bourne, 1957; Bourne & Haygood, 1960;
Brown & Archer, 1956). The studies which
varied the level of complexity by varying the
amount of relevant information have also found
that performance decreases with increases in
amount of relevant information. Bourne (1963)
found that as needed considerably more trials
to reach criterion when the number of relevant
attributes was increased. In a slightly dif-
ferent experiment, where the S was not told
whether his guesses were correct or incorrect,
Bourne, Goldstein, and Link (1964) obtained
similar results. Subjects solved three prob-
lems, each of which contained a different
number of relevant attributes (one, two, or
three), under six conditions of availability of
information. For the different groups, the ex-
perimenter left a different number of card (0
to 5) before the S as he responded to the new
stimuli. Results indicated that performance
decreased when the number of relevant attri-
butes increased from one to three and also that
the number of relevant attributes interacted
with the amount of available information. Thus,
the concept is more easily attained if it con-
tains few relevant attributes and if the S has
many cards before him.

Wallach (1%2) undertook to find out what
"complexity" was in concept attainment. She
reasoned that since "concepts are cognitive
units, and. . . most concepts seem to be ac-
quired by the unitizing of groups of other cog-
nitive units. . .the difficulty of this unitizing
depends on the number of cognitive units to be
united. . " (p. 278). Three types of prob-
lems were used in her experiment: Type I
problem with one attribute relevant, Type II
problem with two attributes relevant, and Type
III problem with three attributes relevant to the
concept. She found that as needed a signifi-
cantly greater number of cards to reach criterion



(correctly labelling all the stimulus slides
twice in succession) in lype III problems as
compared to Type I and Type II problems.
Peterson (1962) also indirectly showed that a
task becomes more complex when the percent-
age of relevant dimensions increases. She
based this conclusion on her finding that per-
formance decreased as the percentage of rele-
vant dimensions increased from 25 per cent to
75 per cent.

Archer (1954) compared the effects of inde-
pendent manipulations of relevant and irrele-
vant information in a pattern identification
task. The patterns were presented by oscillo-
scope and the S's task consisted of moving the
four switches in front of him so that they cor-
responded to four of the six dimensions from
which each pattern was made. It was found
that as took more time to claEsify the 32 pat-
terns when the amount of relevant information
was increased, but increasing the amount of
irrelevant information had no effect on the time
in criterion. The second part of the results
was not supported by later studies, however.
As indicated earlier in this review, there is
general agreement that performance becomes
poorer as the amount of irrelevant as well as
the amount of relevant information is increased.
Fredrick (1965) also looked at the relative ef-
fects of increasing relevant versus irrelevant

information on performance in a concept attain-
ment task. In his experiment two kinds of
conjunctive concepts were useda J-2 concept
(which has two relevant attributes and four ir-
relevant attributes), and a J-3 concept (which
has three relevant attributes and three irrele-
vant attributes). The experimenter claimed
that "the confounding of the number of relevant
and irrelevant attributes has given a direct
test of which of these two effects is more
powerful" (p. 46). Results suggested that one
bit of relevant information adds more to the
complexity, of the task than one bit of irrele-
..ant information. The same findings were ob-
tained in the Walker and Bourne (1961) study
in which the experimenters reported that an in-
crease in relevant information had a greater
effect on task complexity than an equivalent
increase in irrelevant information.

The empirical studies on concept identifica-
tion cited so far are in agreement that task
complexity can be mani pulated by varying
either the amount of relevant information or
the amount of irrelevant information, and that
the effect of increasing relevant information is
greater than a corresponding increase of irrel-
evant information. In order to obtain optimal
manipulation of the complexity factor, the
present experiment will vary the number of bits
of relevant information.

7



III

METHOD

SUBJECTS

One hundred eighty as were selected from
the 395 students who comprise the entire
seventh and eighth grade populations of a
small Midwest school system. The selection
procedure was as follows: six weeks before
the experiment, each student filled out a ques-
tionnaire which asked for the educational level
and occupation of the male parent. The ques-
tionnaires were scored following Hollings-
head's (1957) Two Factor Index of Social Posi-
t= (hereafter the Index). Each of the two
factors in the Index has scores ranging from
one to seven. The education factor is given a
weight of four and the occupation factor is
given a weight of seven. Thus, the theoretical
low is 11 and the theoretical high is 77.
Thai gore, a person scoring three on the edu-
cation factor and four on the occupation factor
would receive a score of 3 x 4 + 4 X 7= 40 on
the Index, and would be classified as belong-
ing to Class III. The as in this experiment
were grouped into five social classes on the
basis of their scores on the Index, and a com-
parison made between Hollingshead's New
Haven sample and the sample in this experi-
ment. (See Figure 1.) It is interesting to note
the similarity between the two samples. A
distribution was also obtained from the scores
of the questionnaires. The questionnaire and
the distribution of scores obtained frow it are
in the Appendix to the thesis on which this
re Port is based (Fang, 1966). In compiling
this distribution, a total of 23 as were dropped;
15 of the respondents were discarded because
they were living with grandparents or with
widowed mothers, and 8 were dropped because
they were unable to supply the necessary in-
formation. Thus, the resultirg distribution is
for 372 scores. From this distribution, 90
students with the lowest scores (Range 11-34)
were selected as the high SES as and 90 stu-
dents with the highest scores (Range 51-73)
were selected as the low SES Ss. The remain-
ing students (whose scores range from 35 to 50)
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were not utilized in the experiment.

EXPERIMENTAL MATERIALS

The stimulus materials were colored slides
which contained geometric figures varying on
either three, four, or five attributes, depend-
ing on the number of bits of relevant information
presented. The attributes and their correspond-
ing values were:

number of figures one or two
color of figures red or green
texture of figures . . . plain or textured

50

I

Hollingshead
40

This 'Study

30

20

10

I II III IV V

11-17 18-27 28-43 44-60 61-77
Class

Fig. 1. Comparison between Hollingshead's
sample and the sample used in this
study, by class.



TABLE I

Description of Problem Types

Problem Attributes
.1.11111111YEIMIMIMOJIMMINIIMMONIMIMMOIMMOMINIANOMINIAMOOMM ../aM/1/*M.0

Types Complexity Relevant

1-bit
Type I 2-bits

3-bits
1- 'olt

Type II 2-bits
3-bits
1-bit

Type III 2-bits
3-bits

Irrelevant Constant Concepts
4101110111MONID01017.10.11141111111111111111YMILNIMININERMOININIIIMINNIMMI01101111MIIIIINI.111111111111111MINIMINIMINIMINIMMIN.

size
number, texture
size, number, texture
number
color, texture
number, color, texture

shape
size, texture
shape, size, texture

color, shape number, texture
color, shape size
color, shape NIP NI

shape, size color, texture
shape, size number
shape, size
number, color texture, size
number, color shape
number, color

shape of figures . . . circular or square
size of figures large or small

Three conjunctive concepts at the same level
of complexity were prepared for each group of
le. Complexity was defined in terms of the
number of bits of relevant information contained
in the problem. In the 1-bit problems, two
attributes were kept constant throughout the
four stimulus slides, and only the relevant at-
tribute and the two irrelevant attributes were
varied. In the 2-bits problems, one attribute
was kept constant throughout the five stimulus
slides, while the two relevant and the two ir-
relevant attributes were varied. In the 3-bits
problems, all five attributes were varied in
the presentation of the six stimulus slides.
Subjects at each level of complexity solved
three problems of different types. Problem
type was defined in terms of the two irrelevant
a ttr i but e s which appeared in the problems
across complexity levels. As shown in Table
1, Type I problems at each of the three com-
plexity levels have in common two irrelevant
attributes, color and shape. The two irrele-
vant attributes in Type II problems were shape
and size. Number and color were the two ir-
relevant attributes in the Type III problems.
The nine problems which were used in this ex-
periment are listed in Table 1.

The three concepts which Is had to identify
were presented by the minimum number of stim-
ulus slides which uniquely defined the concept
(four slides in the 1-bit, five slides in the 2-
bits, and six slides in the 3-bits relevant in-
formation problems). The stimulus slides were
arranged so that the first slide in each series
was always a positive instance of the concept
and each of the following slides varied only one

large
two, textured
one, small, textured
two
plain, green
two, textured, red
circle
plains, small
large, textured, square

40.1111111111111111111011.1111MIN 1 IMP

attribute from the first slide or the preceding
slide. Positive instances of the concept were
labelled YES and negative instances were la-
belled NO. Eight test slides followed the pre-
sentation of each series of stimulus slides.
In order to control for possible response bias
on the part of the Asp half of the test slides
were positive instances of the con,:ept and
half were negative instances. Since 'Ole test
instances were randomly chosen from the avail-
able instarwes, they included some that were
used as stimulus slides. The sequence in
'which the eight test slides were presented was
randomly determined for each of the nine prob-
lems.

EXPERIMENTAL DESIGN

The experimental design used was a 2 x 3
x 3 x 3 factorial design, with two levels of
SES (high versus low), three types of incentive
conditions (m o net a r y, symbolic, and no-

.
incentive control), three levels of task com-
plexity (1-bit, 2-bits or 3-bits relevant infor-
mation), and three types of problems On which
repeated measures were obtained. Subjects
were randomly assigned to the 18 experimental
treatment groups. (See Table 2.) Each treat-
ment group had 10 ,gyp and each solved three
problems, yielding a total of 30 scores per
cell.

EXPERIMENTAL PROCEDURE

The& were run in groups of 20, with 10 As
from each SES level. All nine groups were run

9



Table 2

Experimental Design
+111111111MIMMIA11011MMEMMOINM.=114.11IMIONNE

Level of Complexity

SES Incentive
1-bit relevant
information

2-bits relevant
information

3-bits relevant
information

HIGH SES

Monetary
incentive

1 2 3
Si 10 Ss
. 30 scores

Sio

Symbolic
incentive

Control

LOW SI;b

Monetary
incentive

SymbolicS
incentive

Control

within a school day. During the first class
period, each participating student was handed
a slip which served the dual function of an ex-
cuse slip as well as a reminder of the exact
time he was to present himself to the experi-
mental room. When all 20 & had reported to
the experimental room at each session, each
was given an answer sheet on which he was
requested to write his name and grade.

The presentation of the stimulus and test
slides was controlled by the Uher Dia Pilot IL

10

Each stimulus slide was exposed for nine sec-
onds and each test slide for seven seconds.
1111 groups heard the following taped instruc-
tions:

In this experiment, you will be shown a
series of slides with figures on them,
These figures will vary in several dimen-
sions: they will be circular or square, red
or green, large or small, plain or textured,
and there will be one or two circles or one
or two squares on a slide.
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Your job is to determine what it is about
these slides which makes them belong to a
group or not belong to it. It might be that
the group is made up of slides with one
particular dimension in common, or some
combination of these dimensions.

Let me show you an example of the fis.e
dimensions. (Show slide. ) The slide you
are looking at is described as one, large,
textured, green, square figure. Now I'll
show you the opposite. (Show slide. )
This one is described as two, small, plain,
red, circular figures.

What you must do is learn, after seeing
four* slides, which ones do or do not be-
long to the group. Each of these slides
will have a "yes" or a "no" on itthe
"yes" means it does belong to the group, and
the.."no" means it does not belong. Then
you will see eight different slides and you
must decide for each one whether it is or
is not in the group. Your score on this
task will not affect your grades in your
other subjects.

f,Insert the appropriate incentive instruc-
tions here.)

Here are the first four* slides. Watch
them very carefully so you can decide what
kinds of slides belong in this group. (Show
stimulus slides. )

Now look at Problem 1 on your answer
sheet. As you see the next eight slides,
write down "yes" for those slides which
belong to the group and "no" for those which
do not. Please answer for each slide whether
or not you are certain of the answer. (Show
test slides. )

The next four* slides will help you de-
cide what the next group is. Watch them
very carefully. (Show stimulus slides. )

Now answer "yes" or "no" for every
slide in Problem 2. (Show test slides. )

Here is your last group. Watch the four*
slides very carefully to find out what the
group is. (Show stimulus slides. )

For 1-bit relevant information groups; changed
to "five" for the 2-bit groups and " six" for
the 3-bit groups.

Now answer "yes" or "no" for every
slide in Problem 3. (Show test slides. )

Remember, please do not talk to anyone
about this experiment. Thank you.

The following incentive instructions were re-
ceived by the Monetary groups:

However, those of you who do well will
be given a prize. Everyone can win ti is
prize. All you have to do is to get two-
thirds of the answers correct and you will
win a prize of $1. 00. Those of you who win
the prize will get your money at the end of
school today. Please do not talk to *swans
about this experiment.

The following incentive instructions were re-
ceived by Ss in the Symbolic groups:

However, those of you who do well will
be given a prize. Everyone can win this
prize. All you have to do is to get two-
thirds of the answers correct and you will
win this highly desired "Wisconsin Better
Student Award." (Show slide of award. )
Those of you who win this prize will get
your beautiful certificates at the end of
school today. Please do not talk to anyone
about this experiment.

At the end of the experiment, the Ss filled out
a posttest questionnaire which was designed
to evaluate the success of the incentive manip-
ulation as well as to assess the attitudes of
Ss towards working for the sake of reward
versus working for the fun of it. (See Appen-
dix.) The Is were then dismissed after they
had been cautioned against discussing the ex-
periment with anyone. The answer sheets were
immediately hand-scored and those Ss In the
incentive groups who got two-thirds of the an-
swers correct were giVen the prize at the end
of school, as promised.

TREATMENT OF THE DATA

The measurement of Ss' performance was
the number of correct responses on each of the
three series of eight test instances. Data
were gathered from 18 groups of ten Ss each,
therefore, a total of 54 means was involved in
the analysis of variance. The probability of a
Type I error was set at . 05; effects which
reached the . 01 level of significance were

11



indicated. A post-hoc (Newman-Kuels) test The posttest querstionnaire was scored by
was performed on each of the significant ef- making a frequency count of Ss' responses to
fects the individual items in the questionnaire.

fes
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IV

RESULTS

ANALYSIS OF CORRECT RESPONSES

Performance was evaluated on the basis of
the number of correct responses on the eight
test instances. For each of the 18 cells there
were 10 Ss each receiving three concept iden-
tification problems. The mean number of cor-
rect iesponses for the 18 groups is presented
in Table 3. Table 4 summarizes an analysis
of variance of the data.

Statistically significant main effects were
obtained for SES (p < . 01), complexity (p <
.05), and problem type (p < . 01). The inter-
action of complexity by problem type and incen-
tive by complexity by problem type were also
found to be statistically significant at the . 01
and . 05 levels respectively.

The mean number of correct responses for
the high and low SES Ss was 6.73 and 6.21
respectively. Thus, the high SES Ss were
found to be superior in performance to the low
SES *Ss. As illustratedin Table 3, the superior-
ity of the high SES Ss was consistent across

incentive and complexity levels; the only con-
ditions where the superiority of the high SES
S was not manifested were under the 2-bit-
relevant problems for the monetary and symbolic
incentive groups.

The Fratio for the main effect of task com-
plexity was significant at the . 05 level. Con-
sequently, the differences between individual
treatment means were evaluated by the
Newman-Keels procedure (Winer, 1962). Reli-
able evidence of task complexity was found
between the 1-bit problems and the 2- and 3-
bit problems. There was, however, no signif-
icant difference between the 2- and 3-bit
problems. The mean number of correct re-
sponses for each level of complexity is pre-
sented in Figure 2. Here it can be seen that
the 1-bit problems were easier than the 2- and
3-bit problems, but increasing the amount of
relevant information from 2 to 3 bits diu not
increase the task complexity. In fact, a slight
decrease in problem difficulty was observed.

The significant effect of problem type merely
indicates that there was a difference in dif-
ficulty depending upon the particular dimen-

Table 3

Mean Number of Correct Responses of All Treatment Groups

Incentives SES
Complexity

1

Monetary

Symbolic

Control

High
Low

High
Low

High
Low

7.73
6.77

6.77
6.47

7.17
. 07

Complexity Means 6.78

.111.0.1=3=1,
2 3

Incentive
Means

5.37 7.10
6.03 5.59

6.03 6.47
6.30 5.87

6.90 6.90
6.30 (2j1

6.24 6.41

6.46

6.32

6.65

13



Table 4

Summary of Analysis of Variance of Correct Responses

Source SS df MS

Incentive (I) 10.09 2 5.05 1.61
SES (5) 36.30 1 36.30 11.59 **
Complexity (C) 26.67 2 13.34 4.26*
I X S 6.38 2 3.19 1.02
I x C 21.94 4 5.49 1.75
S x C 14.94 2 7.47 2.39
IxSxC 17.12 4 4.28 1.37
As/ I S C 507.20 162 3.13

Problem Type al 34.33 2 17.16 9. 45**
IX P 11.19 4 2.80 1.54
S x P 7.53 2 3.76 2. 07
C x P 37.87 4 9.47 5. 21**
IxSxP 3.96 4 .99 <1
IXCxp 36.35 8 4. 54 2.50*
SXCXP 6.74 4 1.69 <1
IXSXCXP 19.44 8 2.43 1.34
P x Is/ I S C 588.60 324 1.82

*
p < .05

**p
< . 01

7.50

7.00

/64 6.500

1
0 6.00

I
5.50

Of 1

1-bit 2-bit 3-bit

Complexity

7.50

7.00

U

14

86.50 -

1
6.00

5.50

0

Type III

4t 0'
."

..0

Type I

.."

Type II

1-bit 2-bit 3-bit

Complexity

Fig. 2. Mean number of correct responses as Fig. 3. Mean number of correct responses as
a function of the amount of relevant a joint function of complexity and prob-
information. lem type.
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Table 5

Mean Number of Correct Responses as a Function of Problem Type

Problem type Mean correct
responses

6.37

6.23

6.82=aw
sions manipulated. Problem type was defined
in terms of the irrelevant attributes which ap-
peared in the problems across complexity
levels. Table 5 presents the mean number of
correct responses for each of the three prob-
lem types.

The Newman-Kuels procedure was used to
evaluate the difference between problem type
means. This analysis showed that Problem
Type III was the easiest and differed signifi-
cantly (p < . 01) from Types I and II which did
not differ from each other.

Data reflecting the complexity by problem
type interaction are presented in Figure 3. It
can be seen that the major source of variance
is attributable to the large drop in performance
on Problem Type II between the 1- and 2-bit
complexity levels. The difference between
these two means was significant at the . 01
level. The mseas for Problem Type III also
were found differ significantly using
Newman-Kuelt: analysis. Type III problems
(in which number and color were irrelevant at-
tributes) were unaffected when complexity in-
'creased. Performance on the Type I problems
(with color and shape as irrelevant attributes)
were similarly unaffected.

The incentive by complexity by problem type
interaction was found to be significant at the
.05 level. The data are presented in Table 6
and Figure 3. It can be seen that the major
source of variability for Problem Type I is a
result of the control groups' improvement with
complexity, while the monetary and symbolic
incentive groups' performance decreased as
complexity increased. For both Problem Types
nand III the major source of variability is the
monetary incentive group which drops in per-
formance between the 1- and 2-bit problems.

ANALYSIS OF POSTTEST QUESTIONNAIRE

The postttest questionnaires were scored by
making a frequency tally of Ss' responses to

Irrelevant
attributes

color & shape

shape & size

number & color

each of the 11 items. Subjects' responses to
items 1, 2, 8, 9, and 11 are summarized in
the form of percentages in Table 7. Results
are reported for the entire group as well as for
the high-and low SES groups in order to permit
comparisons between the two status groups.
The decision to report the results by SES was
based on the fact that SES was found to be a
significant factor.

Item 1 pertained to the difficulty level of
the task used in the study. While 74.9% of
therespondents rated the task "easy" or "very
easy, " 25.1 % of the respondents rated the
task "difficult" or "very difficult." It is in-
teresting to note that, while the high SES as
performed better than the low SES Ss, twice
as many as in the high SES group rated the
task "difficult."

Item 2 was concerned with the Ss' interest
in the task. It was found that 94.3% of the
Is rated the experiment as either "interesting"
or "very interesting." Only 5.7 % of the S s
found the task "boring." Items 8 and 9 dealt
with the Ss' evaluation of the incentives and
their perception of the incentives' attractive-
ness to other participants. Data foe these two
items are based solely on the responses of as
in the incentive groups. The responses to
these two items were very similar, with a ma-
jority of the respondents (67.7 for Item 8 and
70.9% for Item 9) indicating that they would
"very much" like to win the prize. It thus ap-
pears that the incentive manipulations were
successful.

Item 11 was taken from a questionnaire
which Terrell (1958) used. Re,ollts showed
that the high and low SES as did not differ in
their responses, with 90.1% o7 all as indicat-
ing that they "would rather do something for
the fun of it."
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Table 6
Mean Number of Correct Responses for the Incentive by Complexity by Problem Type Interaction

lexit

Problem Type

1

Incentive
2

Incentive
3

Incentive
Mon. Sym. Con. Mon. Sym. Con. Mon. Sym. Con.

I 7.05 6.60 5.70 6.70 6.00 6.65 5.85 5.65 7.00
II 7.10 6.70 7.20 5.00 6.00 5.90 5.95 6.20 6.50

III 7.10 6.55 6.95 6.15 6.50 7.25 7.10 6.65 7.15
Mon. = Monetary
Sym. = Symbolic
Con. = Control

Table 7

Summary of Subjects' Responses to Selected Items of the Posttest Questionnaire

Items
Response
alternatives

Per cent of Ss in each group checking
alternative

High SES Low 8.0_, To

(1) The experiment I have very easy 7.5 5. 1 6.2
just participated in easy 59. 5 77.5 68. 7
was difficult 31.9 16.3 23. 9

very difficult 1. 1 1.1 1.2
(2) The experiment was very interesting 37. 2 28. 5 32.8

interesting 58.5 64. 3 61.5
boring 4.3 7.2 5.7
very boring 0. 0 0. 0 0. 0

*(8) How much do you like very much 58.7 76.6 67.7
to win the prize ? much 30.1 15.6 22.8

a little 11.2 6.3 8.6
not at all 0. 0 1.5 0.9

*(9) How much do you think very much 61.9 79.6 70. 9
the other participants much 36. 5 20. 4 28. 3
like to win the prize ? a little 1.6 0. 0 0. 8

not at all 0. 0 0. 0 0. 0

(11) I would rather do something for the fun of it

I would rather do something if I am promised
something for it

88. 2

11.8

91.8

8.2

90.1

9.9

*Based
on the responses of the Ss in the incentive groups only.
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Fig. 4. Interaction of incentive X complexity for the three problem types.
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DISCUSSION

V

DISCUSSION AND CONCLUSIONS

The finding that high SES as performed bet-
ter than low SES as is in agreement with the
results of Si ller (1957), Findlay and McGuire
(1957), and Graham et al., (1963). This
agreement is impressive especially in view of
the fact that all of the experiments utilized
widely different tasks.

Although the difference between the SES
groups was statistically significant, it is pos-
sible that this difference was due, in part, to
a difference in intellectual ability. In order
to determine whether the SES effect was due
to an over-all difference in intellectual ability,
a L test war performed on the mean IQ of the
two SES groups. The mean IQ for the high SES
group was 115.1 while the mean for the low
SES group was 106.8. It was found that the
mean IQ of the high SES group was significantly
different from the mean IQ of the low SES group
(t = 4.825; df = 179; p < .001). Thus, it ap-
pears that intellectual ability (as indicated by
IQ measures) is related to the SES effect. This
fact may lead to the conclusion that the super-
ior performance of the high SES group was due
to their higher intelligence and had little to do
with their ~lass membership.' Findlay and
McGuire (1957) have demonstrated, however,
that even when as from the two status groups
were matched on IQ, middle-class children
still performed better than lower-class chil-
dren. Amore plausible explanation may be that
intelligence and SES together make a contribu-
dun to the superior performance of the high
SES as. In any case, the present experimental
results further confirm the importance of con-
sidering the SES of the as when the conceptual
ability of the Ss is a factor.

A number of studies have found that as the
amount of relevant information increases per-
formance decreases (e.g., Archer, 1954;
" Using IQ as the covariate, an analysis of co-
variance revealed a significant main effect of
SES (F = 9.37; df =161; p. 01). This shows that
SES is a significant factor independent of IQ.
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Bourne, 1963). The present study also found
that performance deteriorated as the amount of
relevant information increased from 1 to 2 bits.
The present sults, however, did not fully
conform to the earlier findings since no further
decrease in performance occurred when the
amount of relevant information was increased
from 2 to 3 bits. If anything, the 3-bit prob-
lems seemed to be easier to solve than the 2-
bit problems, although the difference was not
significant.

The failure to find a decrease in performance
when the complexity was increased from 2 bits
to 3 bits of information can be accounted for
in terms of "concept size"the total number of
relevant dimensions present in a given task.
Glanzer, Huttenlocher, and Clark (1963) sug-
gested that a task is most difficult when the
ratio of relevant dimensions to total dimen-
sions is 1 to 2. Thus, an n-dimensional task
will be maximally difficult when the number of
relevant dimensions is pf2. Although this
finding was based on data obtained using a
Huttenlocher-type task, it can apply to other
types of tasks such as that employed in the
present study, which is a modification of the
Bruner-board task. In both types of tasks,
when the relevant dimensions are less than
half of the total dimensions, the S only needs
to concentrate on the NO instances to solve
the problem efficiently. When the relevant
dimensions are more than half the total number
of dimensions, the S only needs to concentrate
on the YES instances to solve the problems ef-
ficiently. Another similarity between the two
tasks is in the way a S gains information from
YES and NO labels on the card instances. In
both cases, a NO really means the dimension
Just varied is relevant, and a YES instance
means the dimension Just varied is not relevant.

In the present experiment, the problems
were set up such that the 1-bit relevant prob-
lems were equivalent to using a three-
dimensional board, the 2-bit relevant problems
equivalent to a four-dimensional board, and
the 3-bit relevant problems equivalent to a



five-dimensional board. Therefore, the ratio
of relevant dimensions to total dimensions in
the 1-bit problems is 1 to 3, 2-bit problems 1
to 2, and the 3-bit problems 3 to 5, which
confirms the finding of Glanzer et al. that the
2-bit relevant problem was the most difficult.

The failure to detect any significant effect
due to incentive was not totally unexpected
since Pav lik (1957), Burday (1963), and Craw-
ford and Sidowski (1964) have reported similar
findings. A number of reasons, however, can
be advanced in an attempt to explain this neg-
ative finding. First, it is possible that the
experimental session did not last long enough
for the incentive to become a major factor.
Studies which have reported significant effects
due to incentive, such as Holston (1950) and
Bergum and Lehr (1964), are typically long-
term studies. The as in the Bergum and Lehr
study were tested in two sessions, the first
lasting 60 minutes and the second lasting 90
minutes; thus, the total testing time was two
and one-half hours. The as in the Holston
(1950) study were tested for three consecutive
days in two-hour sessions. On the fourth day
the experimenter offered the experimental group
an increase in monetary incentive if the as
improved their performance. Therefore, the as
were tested for a total of eight hours. The
Ss in the present experiment, by contrast, were
tested for only 20 minutes.

Second, it is possible that incentives in-
fluence performance indirectly by increasing
S's attention to the task. It would follow,
then, that performance in monotonous or routine
tasks would be facilitated by the addition of
an attractive incentive. The discrimination
problems used in the Terrell studies may have
been interesting initially, but may have be-
come dull and routine after a large number of
trials. The incentives, however, may have
stimulated the as to pay closer attention. It
is possible that in the present experiment,
attention to the task was high initially and
remained so throughout the relatively short
testing session. Some evidence for this hy-
pothesis is found in the posttest questionnaire
where it was found that 61.5% of the as rated
the experiment as "interesting" and 32.8 % rated
it "very interesting."

Third, responses on the posttest question-
naire suggested that the as were highly moti-
vated. Perhaps as thought that their intel-
lectual abilities were being evaluated and
consequently were motivated to do well. Also
it is possible that the "Hawthorne effect" may
have been operative in the experiment. Good-
win (1965) reviewed the literature on the ef-

fonts of experimental atmosphere on perfor-
mance and reported general agreement among the
studies that the "Hawthorne effect" is, indeed,
a potent variable. That is, there is a pronounced
effect on a person's performance attribut-
able to merely being involved in the experiment.
Thus, for many as in the present experiment,
merely being a participant was, in and of it-
self, an incentive to perform well.

There appears to be some evidence which
suggests that the as of the present experiment
were trying their best; thus offering an incen-
tive had little influence upon their per f or-
mance level. The incentive not only failed to
increase performance, but as in the incentive
groups performed poorer than Ss in the control
goups, although the difference was not signif-
icant. Miller and Estes (1961) reported similar
findings and suggested that as in the incentive
groups were distracted by a preoccupation with
winning the incentive which, in turn, resulted
in their inferior performance. Any combination
of these expla n a t i o n s may account for the
failure to detect a significant effect of incen-
tive.

The present experiment failed to replicate
the Terrell et al, (1959) finding that lower SES
as performed better under a material incentive
while the higher SES Ss performed better under
the symbolic incentive. The characteristics
of the as might have accounted for the differ-
ence in findings between the experiments. In
the Terrell et al. study, 5-, 6-, 10-, and 11-
year -old as were used. It could be that ado-
lescents and children do not place the same
values on incentives. Di f f er e n c e s in the
nature of the task might be another variable
which accounts for the difference. Trying to
match the button with the correct stimulus in
the Terrell experiment may be interesting Ini-
tially but it gets dull and routine after a pro-
longed period. The novelty of the concept
identification task used in the present experi-
ment keeps the Ss' attention and the darkness
of the room minimizes distractions. Another
important variable operating might be the way
the incentives are dispensed. If one examines
the Terrell et al. methodology closely, one
finds that the incentive more closely approxi-
mates a "reinforcer"the a received a rein -
forcer (candy) after each correct response.
As pointed out in the review chapter, immedi-
ate reinforcement for correct responses has
the dual function of strengthening the response
as well as providing positive feedback. In
contrast to the Terrell et al. study, as in the
present study received neither reinforcement
nor feedback throughout the experiment. It
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would, thus, seem reasonable that the two
different procedures could account for differ-
ences in performance.

The failure of the present study to replicate
the Terrell et al. result does not necessarily
mean that the interaction between social class
and nature of the incentive does not exist. It
does suggest that such an interaction, if it
exists, is not independent of such variables
as age, nature of experimental tasks, and the
procedures of dispensing incentives. Another
important implication of this study is that
future research should focus not only on the
issue of whether or not there is an incentive
effect, but also on identifying those conditions
under which certain incentives are effective
with particular types of Ss.

The significant main effect of problem type
was an unexpected finding in this experiment.
Subjects found Type III problems, in which
number and color were irrelevant attributes,
easier to solve than Type I or Type II problems.
The irrelevant attributes for Type I problems
were color and shape, and the irrelevant attri-
butes for Type II problems were size and shape.
Since no previously reported study analyzed
for problem type as defined by irrelevant at-
tributes, it is very difficult to account for this
finding on the basis of available empirical
evidence. A number of studies have, however,
analyzed for the effects due to problems. For
example, Heidbreder (1948) demonstrated that
concepts having shape as the relevant attribute
were easier to attain than concepts having
number as the relevant attribute. Wolfgang,
Pishkin, and Lundy (1962) failed to replicate
this result. Archer (1962) found that size con-
cepts were easier to identify than shape con-
cepts, although he had earlier failed to detect
a difference between the two types of concepts
(Archer, Bourne, & Brown, 1955). The results
on problem effects have not been consistent
even when the same tasks were employed by
the same investigators: Bourne and Pendleton
(1958)reported significant effects due to prob-
lems in one experiment end no effect in a rep-
lication of the same experiment.

The first-order interaction of complexity by
problem type and the second-order interaction
of incentive by complexity by problem type
are equally as difficult to account for. Prob-
lem type is an elusive business and, until a
great deal more is known about such variables
as salience and dominance of the attributes,
any attempt to account for the effects due to
problem will more likely confuse the issue than
clarify it. In the absence of meaningful ex-
planations, we may tentatively conclude that
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the problem effect and the interactions associ-
ated with it are either an artifact or the result
of some unidentified variable.

CONCLUSIONS

It was pointed out in the introductory chap-
ter that this experiment sought answers to four
specific questions. These questions will be
restated and the conclusions reached on the
basis of the results presented.

QUESTION I. What is the relationship between
SES and performance in concept identificatiol.
task ?

Performance of the high SES Ss was superior
to that of the low SES Ss across incentive and
complexity levels. It was suggested in the
discussion section that the higher mean IQ of
the high SES Ss may have some effect on their
superior performance.

QUESTION 2. What is the effect of an incen-
tiveupon the performance of Ss in a concept
identification task ?

The findings of this study indicate that in-
centives had no significant effect on the Ss'
performance. Discussion of this unexpected
finding considered the possibility that the
short-term feature of the experiment did not
allow for the incentive to take effect. The
high motivational level of the participating Ss
was also suggested as a contributing factor to
this negative finding.

QUESTION 3. What is the effect of the com-
plexity of the task on the performance of Ss on
a concept identification task ?

The result of the experiment indicated that
as task complexity increased i7om 1 to 2 bits
of relevant information, performance deterior-
ated. The 2- and 3-bit problems, however,
did not differ.

QUESTION 4. Which of the following interac-
tions are significant ? (a) Interaction of in-
centive by SES. (b) Interaction of incentive
by complexity. (c) Interaction of SES by com-
plexity. (d) Interaction of incentive by SES
by complexity.

None of the interactions were significant.
Monetary incentive and symbolic incentive
did not exert differential effect on the perfor-



mance of as from the two SES levels. It was
suggested that the following may have contrib-
uted to the negative results: age, nature of
the task, and procedure of dispensing incen-
tives. Increases in task complexity did not
result in any significant effects of incentives.

Although the results demonstrated that high
SES as performed significantly better than the
low SES Is, increases in task complexity did
not differentially decrease the performance
scores of the two social groups. The inter-
action of SES by incentive by complexity was
not significant.
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Name Grade
(Please Print)

APPENDIX

POSTTEST QUESTIONNAIRE

In each of the following items, please check
one answer. Please be very truthful with your
answers.

(1) The experiment I have Just participated in
was

very easy; easy; difficult;
very difficult.

(2) The experiment was
very interesting; interesting;
boring; very boring

(3) Are the instructions clear enough ?
Yes; __No

(4) Did you have enough time to decide what
each group was ?
Group I Yes; No
Group II Yes; No
Group III Yes; No

(5) Did you guess any of the answers ?
Yes; No

(6) Did you guess all the answers ?
Yes; No
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(7) How well do you think you did in this
experiment ?

very well; well; __poor;
very poor

(8) How much do you like to win the prize ?
very much; much; a little;
not at all

(9) How much do you think the other partici-
pants like to win the prize ?

very much; fairly much; a little;
not at all

(10) What do you think are your chances of
winning the prize ?

excellent; __sood; ___poor;
no chance

(11) Check (a) or (b)
(a) I would rather do something for the
fun of it
(b) I would rather do something if I am
promised something for it.

Write any comments you may have about this
experiment.

Remember, please do not talk to anyone about
this experiment. Thank you.


