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The influence of an individual's cognitive style on

hypothesis testing behavior was investigated. Thirty analytic and 30
globai subjects each solved 24, 16-trial problees with intermittent
reinforcement, i.e., F said "right™ or "wrong" after every fifth
response. Results indicated that the analytic subjects solved more
problems correctly than did the global subjects. FPurthermore, there
vas some gquestion that both analytic and global subjects had little
trouble with problems which provided positive feedback, but, on
problems with negative feedback, global subjects seemed to have
considerably m.re difficulty than did analytic subjects. (Ruthor)
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Davis and Klavsmeier (1970) and Davis (1972a) reported that individuals
with a global cognitive style were less efficient than analytic Ss in learning
to identify concepts. Davis (1972b) found that global Ss had a higher fre- N
quency of repeating previous card cholces and offering duplicate hypotheses }
than did analytic Ss. The results of this study suggested that global Ss ;
had a tendency to Teject the feedback of the E once they had erroneously \ :
arrived at & solution. A subsequent Study (Davis, 1973) also found that global
Ss had a higher percentage of error hypotheses than did analytic Ss. The :
Tesults of these studies taken together suggests that part of the global Ss
learning deficiency is attributable to inefficient methods of utilizing feed-
vack. The major purpose of the present study was to determine if there is a
difference between anslytic and global Ss in terms of the effects of positive
and negative feedback upon a S's hypothesis testing behavior.

METHOD

Subjects. The Hidden Figures Test (HFT) was administered to 320 introduc-
tory educational psychology students. Sgparate distributions of the HFI scores
were made for male and female Ss (males X = 23.78, S.D. = 8.07; females X = 23.43,
S.n, = 7.65). Fifteen analytic males and 15 analytic females were selected from
the pool of $'s scoring one standard deviation above the mean and 15 globsal
males and 15 global females were selected from the pool of S's scoring one
standard deviation below the mean.

Stimulus Materials. The stimulus materials were drawn of 7.5 X 12.5 om,
cards Bnd each Card ¢ofMtained a pair of stimuli which varied on four dimensions:
letter (2 consonaﬁbsg, color (purple, blue, yellow, green, brown, red or black),
size (large or small), and position (left or right). Twenty-four problems were
constructed with 16 cards per problem, Within a problem, there were two sets of
four different consonate pairs. Figure l provides & description of one set along
with aldescription of the eight possible response patterns corresponding to

ad each of the four major stimulus dimensions. This set of stimulus materials is
internally orthogonal in that each value c! each dimension is paired equally
often with each value of every other dimension. The advantage of an internally
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lPaper presented at the annual meeting of the American Educational Research
Association, Chicago 1974. This research was supported in part by Grant
OEG-5-T1-0035 from the U.S. Office of Education.
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orthogonal set of stimuli is that it rrovides the experimenter an opportunity
to identify & Ss working hypothesis by examining the pattern ol responses 8CYDSS
the four consonate pairs. A second set of stimulus pairs was constructed by
interchanging the position of each consonate and its corresponding values
within a given pair of consonates. For example, the compliment of the set
i1lustrated in Figure 1 would consist of a large white "" on the right and the
smald black "D" on the left for the first stimulus pair. Reversing each of the
stimulus pairs in Figure 1 would generate & new set of .our pairs which would
be internally orthogonal and would not be identical to any of the original

set. Referring to one set as Set A and the interchanged set as Set B, Set A
was used for all nonoutccme trisls (E provides no Teedback) and Set B was used
for all outcome trials (E says "right" or "wrong"). 1n the 16-trial problem an
outcome was presented on the first, sixth and eleventh trial and no outcome
was presented on trials ¢-5, 7-1C, or 17 -15. Figure O presents a sunmary of a
16 triasl probleg.

Procedure. The procedure followed was similar to that outlined by Levine
(19667, Each § was fully instructed concerning the nature of the task, and
was given'four"éample problems to solve in order to familarize him with the
feedback procedures. Following the instructions and the preliminary problems,
each S was presented 2L 16-trial problems. Feedback was presented on trials
1, 6,7and 11. That is, the E said "right" or "wrong" on these trials according
to & prearranged schedule regardless of the $'s response. Each ol eight
possible right-wrong sequences which could occur on the three outcome trials
was randomly assigned to each of the Tirst eight problems and then randomly
assigned to each of the remaining two blocks of eight problems each. Trial 16,
the last trial on each problem, was_treated separately. Each S was told
"right"” on half of the problems and™old nothing on the other half,

RESULTS

Blank Trials Data, Within each of the 7% problems, there were three sets
of four cards to which the Ss responded but did not receive any feedback. Each
of these sets was analyzed in terms of the response sequences Ss manifested. :
Each §fs four trial pattern was categorized as being either consistent or in-
consistent. The consistent patterns were those patterns which were consistent
with the feedback supplied on the outcome trials. Thus, after trial one there
were four possible consistent response patterns, after trial six there were
two possible consistent respcnse patterns and after trial 11 thewe was only
one possible response pattern which would be consistent with the feedback.

The inconsistent patterns were thosc patterns whicll cither reflected errors
(i.e., 3-1 patterns) cr patterns which were inconsistent with the feedback
supplied on the outcome trials. . Gverall, it was found that 80 percent of the
nonoutcome sets conformed to all previcusly presented information and that
errors or inconsistent response patterns occurred on 20 percent of the non-
outecome trials. When this analysis was broken down by cognitive style, it
was found that the analytic Ss had 82.5 percent of the nonoutcome sets which
were consistent with previodgiy presented information and 17.5 percent of the
nonoutcome sets which were inconsistent with previously presented information.
The global Ss had 77.1 percent consistent response patterns on the nonoutcome
sets and 07,7 percent inconsistent responsc patterns on the nonoutcome sets.
There were no differences between male and female patterns.
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Problem Solution, Bach of the &0 Ss solved 24, 1b-trial problems. A
problem was considered as being correctly solved if each of the three non-
outcome sets within a problem followed & response sequence which was consis-
tent with the reedback infcrmation presenteu on the cutcome trials. Each
of these problems were svored as correctly solved and then the total number
of problems correctly solved was anajyzed by means of an analysis of variance
with the variables of secx and cognitive style. There war a significant effect
of cognitive style (F = 3.73, df = 1/56: pg .@5). Analytic Ss solved an
average of 15.18 problems while global Ss sclved an average of 13.13 problems.

Neither the effect of sex nor the interaction of cognitive style by sex were
significant.

Within each of the UL yrroblems, there were eight different sequences of
feedback, The percent ol problems correctly solved under the eight conditions
of feedback is presented 1n Table l. The problems in which the outccme trials
resulted in the & saying "right" were solved by both analytic and glcbal Ss
with a good deal cf jproficiency. There scems to be 2 trend which shows that
problem solution becomes more and more difficult as the number of neg&tlve
feedbacks increase. When all three outcome trials resulted in a "wrong"
feedback, performance was very poor, but analytic Ss seem to be better able
to process this negative feedback than do global Ss.

TABLE 1 ‘ .

PERCENT CF TROBLEMS SCLVED AS
A FULRCTION CF SEQUENCE CF FEEDBACK

4

Feerdback Patterns

commitive B ) R W R W . W W
°°§‘t‘ 1o R R W T W R W W

Y K W R K W W R W
Analytic 93 73 76 73 LR L3 58 39
Global 90 58 58 gy M WY 53 23
Total g2 6o o7 7R 39 Lé 56 31
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The Effects of Outcomes. Levine {1970) has pestulated a genersl model of
hvpotbe31s testing which predicts that 35 will retain their working hypothesis
when it is confirmed and will reJect the WOrhlng hypothe81s when it is.discon-
firmed. The effect of E's saylng "right" or "wrong" may be determined by
comparing the hypoth631a a S manifests before and after each outcome. This
analysis involved only those response patterns which were interpretable
(i.e., dld not consider any of the error patterns). The pereent of S8 who
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kept their working hypothesis was determined by counting the response patterns
which were the same on two successive sets of nonoutcome trials {the first

and second or the second and third) when the intervening outcome trial resulted
in the E saying "right". The overall percentage, based on 1286 cases, was
©7.5 percent. Thus §7.5 percent ol' the time a § kept his working hypotheses
when he received a confirmation cutcome. Two-and-one-half percent of the time
a S switched his working nypothesis. It should be ncte”, however, that 11.5
percent of the time Ss manifested a response sequence which was inconsistent
with previous informatican. Wien these results were determined separately for
analytic and plobal Ss, similar findings were obtained. For analytic Ss, 97.2
percent of the hypothesis patterns were the same when Ss received confirmation
on the outcome trials and 2,7 percent of the response patterns changed.
Analytic Ss, however, hec 10.O percert inconsistent response patterns. For
global Ss, 7.8 percent of the hypothesis patterns were the same when Ss re-
ceived confimmation on the outcome triels and 2.2 percent of the response
patterns changed. Inconsistent hypothesis patterns for the global Ss were
reflected 17.1 percent of the time. -

Levine's model (1970) predicts that wher m S is told “wrong' ~n an out-
come trial, that he will drop hic working hypothesis and switch to another
hypothesis. When the effects of a wrong feedback were assessed, the overall
percentage of switches, based on 1267 cases, was 99 percent, Thus 99 percent .
of the time a S switched his working hypothesis when he received a disconfirming
outcome. It should be noted, however, that 32.% percent of the time Ss
switchedtr a working hypothesis which was inconsistent with previously obtained
information. Analysis of these results by cognitive style revealed that
analytic Ss switched their working hypothesis 99 percent of the time when
they received a 'wrong' outccme. Inconsistent hypothesis patterns however,
were adopted 25.8 percent of the time. For global Ss, 98.9 percent of the
time & S switched his working hypothesis following a "wrong'" outccme, but
38.9 percent of the time these switches resulted in the adoption of an
inconsistent hypothesis pattern.

SUMMARY

In general the results of this experiment support the model of hypothesis
testing developed by levine (1966, 1970), but also exter 1s the method of analy-
sis by considering consistent and inconsistent response patterns.

Several differences in performance of analytic and global Ss were found.
First, examination of the blank trials data indicated that analytic Ss had
a higher percentage of nonoutcome sets which were consistent with previously
presented  information than did glohal Ss. Second,” analytic Ss solved a
significantly greater number of problems than did global Ss. Finally, it
was found that analytic and global Ss differed little in terms of utilizing
positive feedback, but that global gﬁ encounter considerably more difficulty in
processing negative feedback than dia analytic Ss. This finding suggests that
part of the deficit in the global Ss pexformance is due to a faulty encoding
process. Additional research is necded to further clarify the process of
encoding stimulns information a< it releter %o an sndividual's cognitive style.
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Figure 1. Swmple Tourwnrial problem oad Tecponse sesuence.
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Flgure . A schemotie of the 1 -trial problem.
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