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This study explores how an individual's cognitive

style influences the development of a strategy in a concept
identification task and how an individual tests his hypotheses in a
concept learning set task. Subjects for the research were given the

Hidden Figures Test as a means of identifying their cognitive styles.

Half of the subjects were identified as being global, scoring one
standard deviation below the mean, and half were analytic, scoring

one standard deviation above the mean. A series of three experiments

was conducted. In the first, subjects solved 80 conjunctive concept

jdentification problems following a selection paradigm. In the second
experiment the subjects were asked to solve a total of 24, your-trial

learning set problems, while in the third they were given 24,
16-trial problems with intermittent reinforcement. All three
experiments, in general, showed that analytic subjects solved more

problems correctly and efficiently than did the global subjects; they
clearly demonstrate that cognitive style is an important variable in

concept learning. The resulits of these studies were discussed in
relation to the body of knowledge concerning cognitive style and
implications for future research and educational practice were
identified. References are included. (Author/SES)
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CHAPTER'ONE:

-INTRODUCTION AND STATEMENT OF PROBLEM

Individual difference variables in concept ident-
ification nave received relatively little attention
compared to'the consideration given task variaoles.
‘Bruner, Goodnow, and Austin (195%) , for example, observeu
tnat individuals differed in tue strategies tiey utilizeu
in identifying concepts but made no attempt to relate
tnese differences to other variables. 1In extensive
reviews of the concept learning literature botn Hunt
(1562)  ‘and 3ourne (196G) indicated that the role of

individual differences was largely unexplored.

An individual difference variable which seems likely
to influence concept learning is that of cognitive style.
The -texrm cognitive style has been used to refer to
individual consistencies in cognitiwve behavior resulting
from the individual's perceptual and conceptual
organization o” the external environnment' -(Kagan, 10ss &
Sigel,;'1963). Although a number of different dimensions
have’ been' suggested wituin the rather general domain

'of cognitivh: style, tnere is one cnaracteristic wnich

appears to be common to a number of tihese dimensions.

This characteristic is concerned primarily witn the manner
in which an individual perceives and analyzes a complex
stimulus configuration. Tne two poles of tais Gimension
are characterized by Ss who analyze ang'differentiate

the components of the stimulus complex’ anc by 'Ss who -fail
to analyze and differentiate the components and thus
respond to tne “stimulus-as-a-whole.“ Kagan et al.,

(1963) classified the former Ss as analytical and the latter
as’' relational and oelieved that their classification
system was similar to the fielu independent-dependent
classification of Witkin, Lewis, ilertzman, ilacnover,
ifieissner, and wWapner (1954). Thus, there appears to

be one dimension wnich involves an active analysis on
tne’'one nand and a more passive, global acceptance of

tne entire stimulus on tne other nand. 2
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Recent research has suggesteu tnat cogaitive
style is an influential variable in lasoratory learning
tasks. Long (1962), for example, reported. taat an
analytic coguitive style was superior to a global cognitive
style in serial learning and Guetzkow (1951) reported
tnat successful performance in proplem solving was
correlateci witi an individual's. cognitive style. wavis
and Klausmeier (1970) reportec tanat nign schcol males
with an analytic cognitive .scyle .performed: better on
a standard ccncept identification task than did males
with a gloscal cognitive style. Similarly, Oamacht (15606)
found that.analytic Ss were superior to global Ss in a
reversal-nonreversal concept identification task. AL~
though this dimension of cognitive, style has received
a good deal of experimental attention, its relationship
to the development of strategies and tae testing of
aypotheses has yet to oe cetermineq.

Since concept learning tasks require selective. .
attention, tg, relevant, aspects of complex stimulus
configurations, it would..seem tnat further researci
on the nature of cognitive style in concept identification
is, necessary,. The present experiments were .designed to
examine furtaer the extent to. waich an individual's
cognitive style influences his. performance on concept
learning, tasks. o :

Relatea Research--Concept Learning. The topic of strategics
occupies a central position in many of tae various .
approaches to.learning, especially those concerned wita
conceptual behavior. This is clearly: apparent from tne
steadily increasing number of researca reports which

nave been concerned wita.strategies. :

In an attempt to better understand the learning
process, . psychologists nhave .focused upon strategies.whigh
Ss employ in various learning situations. Data goncerning
these strategies is tnen usea as a vasis for uraving
inferences, pertaining to coguitive.processes. Although

, . a wide.variety of different tasks and methodologies.

are used, "there is one assumption. common to.all of.the
approaches. This fundamental assumption is’ thdt a"s
begins a problem with a medGiating process (implicit or
explicit) whica affects nis.overt vehavior in specifiaple
ways. A number, of different terms have been used to de-
scribe this mediating process: Istrategies,” “hypotheses,"
'sets," “expectancies,! and "predictions.® . :. ..

2
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Researcn on strategies used in concept learning
proceeds, metnouoldgically, in two ways. In one, the
S attempts to verbally describe nis 2srocess and can
be referred to ‘as tae verbal report methnod. In tne
otner, the S makes a series of responses from which
tne learning processes are demonstrated or inferred
and can be referraed to as the response segquence
metnou. Several early concest identification studies
utilized the verbal report method (heidbreder, 1924,
Smoke, 1932, Claparede, 1934; vuncker, 1945). 1In
these studies tne £ was sinply asked to talk vhile
ne worked tirougi a problem and the investigators
attempted to uescrive tne strategies taat a S used
from ais verbal report. aside from tne ouvvious
difficulty of performing quantitative analysis on Ss'
protocols when the verbal report methoa is used, tie
possibilities exist tnat instructions may produce a
misleading type of oehavior, the Ss'statements may ‘be
irrelevant to tne learning processes, or Ss may lack = .
the verpbal ability to describe tlheir processes. T
liore’ recently, the response sequence method has
been used (sruner, et ‘al., 1956; Bourne, 1963; Byers, 15$63;
Rivka, 1965). A generalized proceuure useu in these
experiments may be briefly described as follows. The
S is presented an array of stimulus cards which vary
along several dimensions. The S is told wnat the possible
relevant dimensions are and that in the concept he is
seeking any '‘combination of tnem may be relevant. le is
further told that he can determine the concept tnat the
E has defineda by testing stimulus cards and inferring
from such tests vhich dimensions are relevant and which
are irrelevant to the solution. The problem is
initiated by presenting S a focus caré whica is a
positive instance of tne concept he is to identify.

Tne S then begins to test any otner stimulus card he
wishes. Following the S's card choice, che E informs

him whether the card selected is a positive or a

negative instance of the concept tnat is to be identified.
Tne 8's card choice and tne b's feedback is classified

as a trial. A record is kept of all of tic trials as
they occur and the problem is terminated when the S
states the correct concept.

A 8's strategy is inferred from the Ccharacteristics
of thne cards ‘that S selects. Using tnis procedure Bruner
et al.,’ (1956) devElopeﬂ.the notion of ideal strategies
and Byérs (1961) developéu tne iGea of strategies on a

3




continuum ranging from conservative:focusing to
gambling. Althouga the response sequence metnoa nas
been used to investigate strategies,; it nas not met witn
overwhelming success -due to.tne great variability
between. Ss. There are taree possiole  reasons for
this relative: lack ,of success which the propos<a
experiments attempt to eliminate. First, these
studies usually .give .a ‘S a smal: numberof provlems
to solve. 1It.is possible .then,.that in these ‘comglex
proolems a strategy must be learned .and tiis learning
uoes noQt occur .in .a situation wnicn uses .a fow problems.
Taus, if a S.were.given a darge number. of proonlems ., as-
in Experiment I, it would seem tnat a definite strategy
would develop. and. could more easily e identified. ‘
Second,' the majority-of these studies have -used a large
number of stimulus dimensions and :consequently there
are a large .nunber of:-bypotinesesiwhich -a S must - ' .-
eliminate.in order ta correctly:identify tne concept.:!!
Third, -some investigators allow ‘their Ss to select itine
instances -about. which.they wanted information.' This °
procedure results in a great deal of variance in
terms of the specific:instance which was selccted by
an individual :S and.further contributed to ‘tlie problem
of pregisely speccifying 'the strdtegy. tnat a S was
using. . . o ‘ c - :
3 LT SR I ' P .’ EEE

-« . n~Recently, Levine (1963, 1566) has introduced a
technique waich is of great potential in the study of
strategies and avoids a number of the .problems inherent
in, the othexr metanods. -First, he uses only four stimulus
dinmensions.and consequently:.there are only five hypotheses
which a-8 must deal with.. Sccond, he uses a forced
choice procedure, in which S is presented two instancesy,
a positive ana -a negative .instance, auad S must select one
of the two stimuli. This procedure avoids the problem-
of variability which -is prescnt. in the selection.. :
technique. e . : Cod

.» .- The essential fcatures..of: Levine's. technique :
are .as -folilows. :Groups. of .Ss .are asked to solve a
series iof ‘four-trial: discrimination problcms... Across -
all problems, .there .are four nivalued dimensions. (color,
form, size and position). Within .each problem, each
value of each dimension appears an equal number of
times: with every valuc: of every otner dimension.
Levine defines problems 'waich meet -tisis condition as
internally orthogoral -and .argues. that “these problems
allow for: tne delineation of nypotneses in'terms of

o 4




response  sequenceés. For example, in the four

dimension problem tncre zre only five different hypotacses.
a, color hypothesis, a form nypothesis, a size hypothesis,
a position hypot.esis, and a residual category into
which Ss arc placed when tneir responsc sequence does

not conform to on¢ of the other response sequences.
Within a four-trial problem S is presented a pair of
instances and asked to ci.oose onc. his sdypotaesis is
inferred from tne pattern of his responses across the

4 four trials. For any prcblem two aiff. -ent feedback
conditions can be employec. In one case the E says
“rignt" or “wrong® following a responsc (outcome
probiems), and in the otner tae E says nothing foilowing
a xesponse (nonoutcome problems). Levine estimates

the freguencises of occurrence of certain experimentally
defined strategies from nis §'s. benavior on nonoutcome
problems wnicn are interpolated between tlocks ¢f
outcome proizlems.

e X gl

This method, which was employed in Lxperiments II
and III, has provided some useful information concerniag
concept identification and tiic function of reinforcement
in a concept learning experiment. Levine (1963) found
that a 8, having tried a hypothesis and having been
told that it was wrong, does not rcplace his hypothesis
and start over as Bourne and Restle (1959) suggest, but
rather ne eliminates the aypothesis and samplces from.
the remaining set; i.e.,.he samples-without replacement.
Levine (1966) provided furtner empirical support for tnis
notion and also demonstrated tnat the size of tae hypothesis
set from whicn S sampled was reduced witn each successive
outcome probiem,

Related Rcsearch--Cognitive Style. It is well

docum¢nted that there are large individual differences

in tne manncr in which pcople perceive and analyze a
complex stimulus configuiation and that this particular
manner or style carries over into other areas of cognit-ve
functioning. Furthermore, there is a grewing body of
literature which suggests tnat individual differenccs in
perceptual and conceptual organization are relatively
stable and interact to.produce consistencies in cognitive
functioning. N .

' ERIC
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Altnough. previous interest in cognitive style
has .focusecc essentially. on the ralationships between..

-cagiitive style and pexsonality structures and certain

dernograpinic. relationships, it.%as been suggésteda taat
cognitive style has wide implications for a varizsty of
areas. inclucing education (Witkin:,.1965). ‘The. -data
from a number of studivs concernec with cognitive. .. -
style suggest that a person's cognitive style influences
tane: quality of cognitive products; involved in a variety
of tasks.sucn as paired-associate tasks (lagan, et al.,
1963), memory tasks (Gardner & Long. 1961), vigilance-
tasks (Kagan, et al.;.1963)., and problem solving-tasks

-..(Hitkin, 1964). A study by Baggaley (1955) suggested

that cognitive style was also a significant variable

in concept icentification. In .this study, Ss were .«
presentad; cards that varied along: five bivalued '
dimensions; and were askad to identify two. aimensions: which
were relevant to classifying tae cards. Baggaley - found
that Ss who performed in an analytic manner on the
Concealeg: Figures Test also performed. significantly

better onthe concept identification task thnan_ 4aig

y Ss who;performed in a moxre. global -manner on.thesConcealed

Figures Test. . L RS '

. .Davis &.Klausmeier (1970) found tnat individuals

_with an. analytic cognitive style.committed. fewer.

errors in. identifying concepts' than did individuals -
with.a.global cognitive style. The exact reason.for
the poor vexformance of the.global Ss, -however, was-not

~clear.. It.is possible that glopal Ss are unable to-
. XYemember -individual instances as-well as analytic:Ss

or it may be that global Ss are unable to utilize -
feedbkack, to process information, or to test hypotheses
as effectively as:analytic Ss. .In an unpublisned-study
by Davis. (1969) it was found that global . §$ tested: - -
hypotheses from a relatively large- hypothesis pool;

-meny: 0f which were irrelevant vo- the concept - learning:

task, while analytic Ss sampled from a relatively .small
hypotoesis,.pool, the:m2jority of which were relevent -

- to thealemrningﬂtask.a‘Thus, the present experdiments: :

were designed:to.provide further:information congerning

i £he extent -fo .which tihe poor nerformance:of global - .5s

is attrioutoble to deficiencies in hypothesis testing.
and strategy utilization.

The particular conceptuzlization of cognitive
style followed in the proposed series of experiments
is most closely rel:ted to that of Witkin, Dyk, Faterson,

6




Goodenough & Karp (1962) cond tne operational index

of tn# annlytic-global dimension of cognitive style

was performance on the Hidden Figures Test (LFT).

The EFT is one of the reforernce tests for cognitive
factors presented by French Ekstrom, and Price (1963)

and has been found to be correlated (r = .62) with
Witkin's Embcdded Figures Test (Jackson, wessick &
tleyers, 1964). The task is to identify cne of five simple
geometric figures wiich is embedded in 2 complex pattern.
The HFT is divided into two parts, eacn part consisting
of 16 complex patterns in whicih the simple geometric
figure to oe found is alwzys right side up and of tae
same size as the simple figure cxample. It is ~ssumed
thot Ss able to identify tae hiaden figures represent

the znclytic cognitive style, wnile Ss unable to identify
the hidden figures represent tihc global cognitive style.

Rroclems te He Investigatad. Tne purpose of the experinents
outlined in this rzport is to provide furtner informaticn
concerning hov' an individunzl’s cognitive stylc influences
the development cf a strategyv in a concept idontification
task and how an incGivicual tests his hynotheses in a

concent lezrning set task. Phe srecific sjuestions to

D2 ans'iereé Hy these experiments are

l. Can a 8°s stratecay :c more rcliazly identifier
througn tus usc of a corcept learning sct ::rocedure
tnan has oeen possiole in tue past?  (Experiment I)

2. 1Is taerc a éGifferance wetween analytic and global
Ss in terms of the efficiency 'ith which tacse 9s
1Gentify concapts anc is tanere a difference in the
strategizs they employ in identifying concepts using
& selection paracdigm? (Exreriment I)

3. 1Is there a Gifference betwecn analytic and glowal
Ss in tcrms of thne efficiesncy with wnich they test
hypotneses in a ccneapt learning situ-~tion wnich
employs a fixed choice procedure? (Experiment II)

“. I= tuerc a cifference setween analytic ana gloial
5s iin terms of the effects of intermittent reinforce-
ment upon S°s hypotheses? (Lxneriment III)

Organization of tue Report. Tiae remaincer of the report
will be organized accorcing to t.e sequence in vilici

cach of the three experiments 'zas cenductad. Chapter II
7ill describe the rationale. method, and rasults of the
first experiment icn 'vas concerned witn cognitive style
and the Cevelopment of strategies. Chapter IIT vill
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desceribe  the rwticnal;, ~ethod. anc. results of the
s*cono.&xabl%mvnt smich as concarn xd ritn coguitive
btyle .ana nypotnesis tG:tlﬂ" Cnapter IV will
QbacrlQL the rationale, ﬁﬁtAoM, and results of tag
taird qxverln\nt aich was concerneq wita oxanining
in greater cetail tiheé role of nypotuesis testing

as a

_functlon of an 1na1v1gual s cegnitive stylc. Cnanta

V will QlSCLq° the rc;ults of tne thrce experimcnts

ana the inmplications of these fincings for futurc rescarca

as yell as some implications for ducation.

-
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EXPERLILET I. COGJITIVL STYLE BAiD STRATEGY DEVLLOP, iENT

Introduction. esearchers intercsteus in tae study

of concept learning have zmployed two géencral

procedures for studying t.ue learning process in )
concept learning--tae reception iraradign ané the sclection
paracigm. In the réception paracigm a © is nresentod

& predetermined secuence of instznces while in the
Selection paradigm t'.e S is allo/ed tc cnoosc any of a
variety of scguences of instances. Although the recention
paradigm has been subiected to considerebly more research
and theorizing tnan tue selection paradigm, tine selection
paradigm has been used most often to study strategies

for solving concept learning probloms.

sruner, Gecodnow, and fustin (1$56) amnloyed a
selection paradigm in tacir research in sthich they
described and identified several ideal strateqies,

They distinguished two .asic selection strateqies.
focusing and scanhing. “hen a S emnloys a focusing
strategy he selects instances vhich vary €rem the

focus or exomnle instance on one (conservitive
focusing) or more (focus gamilirng) dimensions.

Jnen a £ employs a scanning strategy he tests specific
hypotheses, either one at a time (successive scanning) ,
some intermediate number of hypothceses, or all .possible
nypotheses at one time (simultaneous scanning).

Early attempts at studying these strategies
(Bruner, et al., 1956: dyers, 1963), werd not entirely
successful in quantifying the specific type of strategies
that Ss emplecy in a concept learning situation. ‘ore
recently, nowever, a series of studies oy Laughlin
(1965, 1966, 1968 and Laughlin and Jordan, 1967) and
Johnson (1971) have been morz successful in terins of
developing procedures for identifying and quantifying
selection strategies. Althougn these studies have
demonstrated that the selection paradigm is greater
in complexity than the reception paradigm, it has
proven useful not only in terms of identifying
selection strateqgies, but also in terms of providing
information concerning tne conditions that influence the
use of selection strategies. 1In gencral, these studies
have indicated that a focusing strategy is more cften
adopted than a scanning stratecgy. Turthermore, these
studies nave shown that many different variables and

(3]
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task procedures influence the stratceics or rlans

Ss fellov in selving this tvpe of concept lvarning
Proslem. Laughlin (1965), for exarpl:, Found that

2 display of all nossiole instances in a concept learning
problern resulted in more use of fecusing strategies
than did 2 saquence Gisplay of tue same inférmation.
Furtnermore, Laughlin and Jordan (1967) ané iughlin
(1968) found that conjunctive nroblems were more likely
to result in the use of focusing strategies t.aan would
problems vith disjunctive or concitionsl rules.
Therefore tne presunt experiment ehnloyed a $election

procedure which used a form cisplay and recvulred 553

to ‘sclve pronlens empleying ~ cenjunctive rule in~

,order to maximize the possible occurrence: of focusing

Strategies. Ohe of the.objéctives of the presént exper -
iment -7as to select a task hich was likely to cvoke a
fccusing strategy ond still be Gifficult encug:: to
provide data concerning zny differences in information
processing by individuals manifesting different cognitive
styles. '

It was also decided to provide Ss witn a large
number of conjunctive pronlems (80 problems), since
it was felt that Ss might learn or modify any pre--
existing strategy in. the coursc &f learning ‘sg¢vcral
problems. Studies which are concerned with séleéticn
strategies typically provide S5 with a limited number
of 'problems (1-5). This procedure may preclude the
possibility that the selection strategics are 'in’part
learned within the actual testing situation., It is
also possible that §s initially adopt a simple
strategy (e.g. cons@rvative focusing) but with additional

. experience nay adopt a more sophisticated strategy. In

orcer to stydy.the acquisitjon or nddification of
strategies a large number of problems are, necded-ang
therefere were included in. the present experinment.

. L . . . .. . . N
. Using a recepticn. paradigm, Davis and Klausmeier
(1970). found that Ss with an.analytic cognitive style
were more. cfficient.in solving conjunctive concept
problems than gre,3s with a global coanitive style.
The specific'reasop for this finding, howpVer, was
not..clear, ‘Suveral'possibilities‘were suggcsted.  One

.-possible; explangtion, of the less efficient behavior of
-the global 8s is that they arc not,as efficient in

recognizing,. developing or utilizing a.strategy whici’
is appropriate to their task. Therefore one of the

10




purposes of tilis experiment wvas to determine the
extent to vwhicih analytic ané global Ss differed in
racognizing, developing or utilizing a selection
tyve stratcgy.

nethod

Subjects. ‘Tue liiéden Pigurds Test (UFT) was '
administered to four scctions of introductory educa-
tional psyciology classes ‘and involved testing 194 Ss.
Seventy-eight of tne Ss werc males and 116 of the S§
werce females. " Scores on the HFT were corrected for
guessing by subtracting the number wrong divided by
four from the number right. Since previous research
using the HFT has reported sex differences, separate
distributions of the HFT scores were made for males
and females. The mean score for the nale Ss was 24.27
with a standard deviation equal to 7.88. Ten analytic
. male Ss were selected from the pool of S5 whé scored +1
standard deviation-above the mean (score = 32.00) and
10 gloosal male Ss were selected from tie pool of ‘Ss
who scored -1 standard deviations below the mean’
(score = 16.25). ' The mean score for the female S
was 23.13 with a standard deviation equal to 7.62. Ten
analytic female Ss were selected from the pool of ‘Ss
who scored +1 stéridard deviations above the mean
(score = 30.75) and 10 global female Ss were seléected
from the pool of Ss whc scored -1 standard deviation
below the mean (score = 15.50). Each of the 40 Ss
were tested individually on the concept learning”
problems and .rere paid an hourly rate for their eight
testing sessions. Each testing session lasted
approximately one hour.

' "Stimulus iaterials. Stimulus cards were preparcd
by combining two levels of each of seven bi-valued ’
dimensions on 3-in. by 3-in. cards. The dimensions
and their corresponding valucs were: letter (A or E),
number of letters (1 or 2), size of letters (large
or small), color of letters (red or blue), orientation
of letter (upright or tilted), horizontal position of
letters (left or rigat), and vertical position of letters
(top or bhottom). The display of th2 stimulus cards was
composed of 128 different 3 -in. by 3~in. cards. These
cards werce mounted on a large stimulus-display boarAd
in an ordered array with 8 rows and 16 columns.

11




Procedures. Unon cntering the laboratory, each
S was told chat he woulc e asked to solve several
concept identification problems. 7 standarc set of
instructions similar tc that used by sdruner et. al.,;
(1956) was given to cach S. In gtncral the instructions
descriped tie seven stimulus dimensziors and iilusvratcd
aow the cards could be classified in various ‘ays, such
as all cards waicn “iexe red and ¥ or all carus thet

were 2" and ‘A. Zach'3 was inStructed that all of the
probleris h¢ wvas to solve ~ould be cdonjunctive
problems /7itn tweo relevant aimensions. Furthermore,

each S was told tmat cach oroulem would begia with a
focus caxdwhich contalnto the Lwo rtltv nt dimensiong
he was searcnlng for. "Eo vas furtnor told that after
the focus 'card was designated Ly its Jdentlflcatlon
numwer, ha could select any instance ae wanted
information about by calling out its 1ncnt3f1catlon .
number.: Tue L would then resrond by sayihg “yes- if the
1nstahce selected was, a positive instance of the concept
or respond by saying "no” if the 'instance vas a . ,
negative instance of the conc;pt He was Lurtnsr )
instructed that after he aad received feedback from the
L he '‘could cffer a hnynotheses conce ¢rning the solutlon

to the problem. If the nypothesis was cortrect, thL
problem was terminatea and if the hypothe sis was .
incorreé¢t, he was told no’ and continued by cn0031ng
anothér card Thus only one hyaotnes1s coula be

of fered per card cnoice. The S vas told that hlS

task was to ‘icentify the concmut as eff1c1ently as
possible; and that time Joulo be rc¢cordéed, buL that .
they were to learn the concepts in as few, cara CthCCS

)

as possible. D

v \ gy o0

Follow1nq the 1nstructlons, S5 vere qlven a series
of~ tasks to insure that they unu;rstooa the 1nstrUCtlops.
First, all 'ss wvere asked to name the seven values
of certaln st1mu1u° cards. ThLS task, was conuuctud ,
to*lnSu:c that’the Ss coulu rememuer tnd Sben 1men31ons
and thblr éorrésoondlng VQlUL . 1ho . would 31ﬂplj call
out’ an'laéntlfl cation numger and ask 7 to descrlbe the
card.- f’“’forgot any’ of tie valucs,_g would sunoly 1t

" V£ér thé S.TTALS procedire wdg continued until’ ‘as ‘able
to corre actly descrise sly consccutlve carcs.

Follorlnq ‘the stimdilus naming task, Ss were qlvo
samnle concdents and asked to give four cards which illustrated
the concepts. iicxt, the 55 jere asked to cive feedpack
(respond by saying ‘yes or no ) for certain caras waicu

.
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were positive cor negative instances nf tvo concepts.
wfter 73 completed the three tasks, they ere asked

if taey had any questions »nd if they dia, - clarified
any confusion that richt nave existed. -

kach S solved 10 problems pcr Gay for ciqat days
for a total of 80 nroblems. ‘'ithin tihe cconfines of
the stimulus ponulation, there were 84 uniaque t-o-valued
conjunctive concepts. From this pool of 4 concents,
380 were randomly selected for cach of the 10 Ss. Since
the testing »eriod lasted for cight days. it was
necessary to provide a two-Gay period during wi:ich
the testing sas not conducted due to tne problem of
scheduling over the ‘reek-oenu. Therefore, cach S
began his testing sequence on ionday,; Tucsday or
Yiednescay. Taus, eacn % anad 2 minimum of taree days
testing expericence before the two day delay. Informal
observations suggestec tnat the two day delay periou
did not in any way interfer with tac performance of tue
Ss.

Results. A 2 x 2 x 8 analysis of variance was performed
with the variables of sex (male or female), cognitive

style (analytic or global) and blocks (eight blocks of

10 problems each). The unit of analysis was an individual's
mean score over 10 problems. An analysis of variance

was performed on each of five major dependent variables:
mean number of trials to solution, mean time to solution,
focusing strategy scores, mean percentage cf problems in
which a perfect conservative focusing strategy was
followed, and mean number of trials in excess of sufficient
information. Results of analyses on these dependent
variables are presented in Table 1.

Since the necessary assumptions (Winer, 1971) for
the analysis of variance .nodel with repeated measures
could not be met, the conservative test (Box, 1953) was
employed. This procedure was used to test all ‘actors
involving repeated measures and involved reducirng the
degrees of freedom to (a~1).% and (a-1l) (n-1l) x , where
a is the number of levels of the repeated measure (8)
and ~ was set at 1l/a-l.
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Mean Number of Trials to Solution. The dependent
variable of mean number of trials to solution consisted
to treating each card cnoice and hypothesis associated
with the card choice (if offered) as a trial. The
effect of cognitive style was significant at the .01
level, F (1,36) = 11.20. Analytic Ss solvcd the
concept learning problems in fewer trials than the
global Ss. Analytic Ss required an averuge of 5.71
trials to solution while the global Ss required an
average of 8.03.

Analysis of the effect of blocks of 10 problems
was found to bce significant at the .01 level using
the conservative test, F (1,40) = 212.04. In general,
this findinyg merely reflected an improvement in
performance across the eight blocks. The interaction
of blocks by sex was not found to be significant
(p > .05) using the conservative test.

The interaction involving blocks by cognitive
style was found to be significant at the .01 level
using the conservative test, F (1,206) = 27.32. Also,
the three-way interaction involving blocks, sex and
cognitive style was found to be significant F (1,12) =
221.68; p < .01). The means involved in this interaction
are presented in Figure 1.
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Subsequent analysis of the means involved in the
interaction of blocks by sex by cognitive style involved
comparing each of the four means at each of the eight
levels of blocks ky the Newman-~Keuls.procedure (Winer,
1971).. At block 1, each mean differed significantly
(p ¢ .01). from everyother mean, with the exccption
of the male analytic and female analytic contrast.

At block 2, neither the @nalytic male anu analytic
female contrast, nor the global male and femalc
contrast was reliable, but all other contrasts were |
reliable (p < .0l1). Thus, both the analytic males and
females differed significantly from the global

males and. females. At blocks three. and four, each
mean differed significantly (p < .0l) from everyother
mean, with the exception of the analytic male and
analytic female contrast. ilean comparisons at blocks
five and six indicated that .analytic males, analytic
females and. global males differed significantly

(p< .01) from global females, but did not differ
significantly from each other. At block seven, analytic
males and analytic females did not differe, but all
other comparisons were reliable (p < .01). At block
eight, analytic males differed significantly (p« .01)
from global males and global females, and analytic
females differed from the global females. o other
contrasts were significant.

Mean Time to Solution. Time in seconds was
recorded for each S for each problem and then averaged
across each block of 10 problems. Analysis of
variance on this measure yielded a significant (p< .01)
effect of cognitive style, F (1,36) = 19.36. Analytic
Ss required an average of 59.83 seconds to solve the
problems, while global Ss required an average of 90.82
seconds. The main ¢ffect of blocks was also found to
be significant using the conservative test, F (1,40) =
77.07. This finding ind..cated that theie was a general
reduction in the amount of time¢ to reach solution across
blocks of problems.

17
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A'significant: (p< .05) interaction -of blocks

“ by éognitive style wds alsé found using the conservative

test'F (1,20) = 7. 3).  'The means involved in- this
interactiofi are presented in Figure 2. Subsequent
analy8is‘of the interaction involved t-tests between
the means of the andlytic Ss and global Ss- at each.
of the'eight blocks.” Thé  valuss for the first five
blocks werd' 13,64, 2.95, 5.67, 4.28, 2.49, respectively
and were significant at the .05 levél with-af = 206,
The t values for the remaining three blocks were not
significant.’ Thus the difference in time to solution
was significant across'the first'five blocks of 10
problems, but performance was:not significantly
different for the last thiee blodks.: SR

" 'When thé ihteraction of blocks by sex by cognitive
style:was reevaluated.using the conservative test it did
not reach’an acteptable level of significance (F (1,20) =

. 2.19, p».05).
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Focusing Strategy. 1In order to arrive at a quantified

measure of strategies, a procedure developed by Laughlin

(1965, 1966, 1967) was employed. ‘This procedure analyzed
each trial of each of thc 80 problems. Three rules were

followed in implementing tnis scoring procedure:

Rule 1:

Rule 2:

Rule 3:

Information had to be obtained on a

new dimension fcllowing each ca:-G choice.
This rule was met if a S followed citner

a conservative focusing or focus gambling
strategy. 1In the case of a conservative
focusing strategy, the S would select an
instance which varied only onc dimension
from the focus card (trial 1) or varied
only one dimension which had not previous-
ly been varied (trial 2...trial n). 1In
the case of a focus gambling strategy, the
S could vary more than onc dimension on a
trial. If the instance which varied on
more than one dimension was classified as
either a positive instance ("yes" response
from E) or the ambiguous information (in
the case of a negative instance® was
correctly resolved on the next card

choice by altering only one attribute,
then the conditions of rule 1 werce
considercd as being met.

If a hypothesis was offerea it had to

be consistent and tenable considering

all previous informetion available to the
S. Two types of inconsistent hypotheses
were identified: (a) a hypothesis
involving a valuc of a dimension when the
opposite value of that dimension had
praviously occurred on a positive instance,
¢.g., the hypot: esis "1-A" whor an instance
containing "2" had pruviously been classified
as positive; (b) a hypotnesis for a value
whicin nad previously occurred on a negative
instancc, c.g., the hypothesis “large AY
when an irstance with large A or both had
previously been classified as a ncgative
instance.

Neither the hypothesis nor the card choice
could be a duplicate of a previous hypothesis
or card cnoice.

20
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-If a givén card choice and gccompanylng hypothesis
(if offcerced) satisficd Rule 1 and &id not violate the
conditions of Rulus 2 or 3, tihen the trial on waich
that card choice occurred was counted as an instance
of focusing, and given a scor: of onc. The total number
of card choices which mect thesc¢ conditions was divided
by the total numbcr of card choices. This ratio
prov1aua a continuous focasing score which’ ranged
in vdlue from .00 to 1.00. A score of .00 would indicate
an apsence of focusing, while = scorc of 1.00 would
incicate a perfect focusing scorc.

For each S the focusing score was optained for

each problem and then an avéra age focu51ng score for
each plock of 10 problems was calculated and anglyzed
in the analysis of variance. ‘As can be seen in Tabld 1,
the cffect of cognitive style was significant at tne

.01 level, F (1,36).=-12.44. Analytic Ss had a2 mean
focusing score of .86 and tinc global” Ss “had a meéan
focusing score of .73. Thus there was a greater tenduncy
for the analytic Ss to use a focusing strategy.

A significant (p<: 61l) effect of blocks was also
obtained, using the conservative test, F (1,40) = 37.64.
Over-all this finding reflected a progressive improvement
in the focusing score The means for blocks are through
wight were: 58, 7‘, .77, .81, .86, .84, .8S%, anc .90
respéctively. Subsequunt analysis of the olocks
<fféct by means of tne iewman-Keuls procedurc indicated
that the mean for block one differed significantly -
(p << .01) from the means of blocks four through eight.
The block threec mean differed significantly (p £ .01)
from the means of blocks six through eignt and the mean
of block four diffored significantly (p< .01) from
the means of blocks scven and eight.

izan PerCcntage of Problems in Whic: a Perfect
Conservative Focusing Strcategy was Usced. Within each
block of 10 problems, the percent Of problems on which
a S employed a perfect conservative focusing strategy
was calculated ana thun averaged across all Ss. An
analy51s of variance on this data indicated that there
was a significant (g ¢ .01) cffect of cognitive StYlu,
F (1,36) = 15.84. Analytic Ss had a mean of 42.9°
percent ‘and the global Ss had a me an of 38.1 percent.
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‘Using the:'conscrvative test, a significant (p<.0l)
block cffect was also found, with F (1,40) = 46.21. Sub~
sequent analysis of the block e¢ffict involved. the Wewman-~
Kculs procedurc. “The mean of block one wss found to
differ significantly (p < .01)from tihc means for.blocks
two-througih e¢ight. The mean ‘of block two differed
significantly (p < .01l). from tac ‘muans of blocks .three
through cight.  .The means for olocks tanree and four
each differed significantly from the m.ans of blocks. .
five tanrougn c¢ight. ‘“ne means of bLlocks fivce through
eight did not differ significantly. Thus, therc was a
general increase in the percent of problems per block
which were solved using a perfect conscrvative. focusing
strategy. This general increase, however, begins to
stablize after approximately 50 problems. - Wone:of the

-interactions involving blocks ‘was significant..

fican- Number of 'Pricls in Excess of Sufficient In-
formation. Within a selection procedurc such as. the one
employed 'in the present  experiment, there arc several -
optimal -ways an individual can process information within
the general domzin of a conservative focusing strategy.
Given that’a Ss knows that the solution is atconjunctive
rule involving only two relevant :@imensions, and -given

 that a S is employing a consérvative focusing strategy
‘in which only one dimension is varied per caré choice,
‘then -a particular problem can be.solved@ either at the.

point where he encounters his sccond negative.instance

' O¥" at ‘the point wherérhe gets five consecutive positive

instances. -If, for example, a S chose two cards which
were negative instances for his first two card choices,
then he weuld - have sufficient - information .to solve the
provlem. By inference; he could conclude that the
remaining five dimensicns were irrelevant and thus the
last five card choices couifd pe.considered as redundant
and unnecessary. Like-wise, a § could receive a "yes"
responsé for each of ais first five card choices, and
still have-sufficient.information-to.solve the problem.
By inference, he could conclude that the remaining =
two dimensions are relevant and derive tane solution
without choosing any additional cards. If a subject is
optimally processing information and can draw the.proper
inferences; for many of tie problems he should be able
to solve the problem without varying cacn of the seven
dimensions. Therefore within each S's protocal the
trial at which informetion was sufficient was determined
and then the number of trials beyond this point was
treated as a dependent variable. Thus, each problem
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was analyzed in terms of the number of trials
beyond the point at whicn information was sufficient and
was analyzed by mcans of tne analysis of variance.

The summary of the analyses of this data is
presented in Table 1. As can be seen there was a
significant main cffect of cognitive style F =(1,36) =
12.38; p <.01. Analytic Ss required an average of
.91 trials beyond the point of sufficient information
while the global Ss required an average of 2.7 trials
beyond the point of sufficient information.

When the conservative test was employed a significant
(p « .01) effect of blocks was obtained (F(1,40) = 21.07),
anG a significant (p < .05) blocks iy cognitive style
interaction (F({(1,20) = 5.45). The means involved in
this interaction are presented in Figure 3. Subsequent
analysis by means of the Hewman-Keuls procedurc
indicated that for blocks ones and three the analytic
miales and females differed significantly from tae
global males and females, but did not diffor from
one another. For blocks four and five, analytic
males, analytic females and global males differed
significantly (p < .05) from global females, out did
not differ significantly from one another. No significant
differences were found at blocks two, six, scven and
elight.
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MEAN TRIALS IN EXCESS OF SUFFICIENT INFORMATION
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Fig. 3. Mean trials in axcess of sufficient information

as a function of cognitive style, sex and blocks.
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Hypotheses. Analyses of variance were performed
on data involving hypotheses and a summary of these
analyses is prescnted in Table 2. Four dependent
measures were obtained: mean number of hypotheses
offered, mean number of tenable hypotheses, mean
number of untenable hypotheses, and mean number of
duplicate nypotheses.

Only one of the ~nalyses rcflected a significant
cffect of cognitive style., With respect to the mean
number of duplicate nypotneses, cognitive style was
significant (p <« .01) with F(1,36) = 16.88. Analytic
Ss had a mean of .10 duplicate aypotheses and global
Ss had a mean of .19.

When the conservative test was applied to those
factors involving rcpeated measures only the block
effect in three of the analyses was significant. The
means involved in the significant effect of blocks are
presented in Table 3. For mean number of hypotheses
offered, the F ratio was 27.20 and was significant
at the .0l level. Subsequent analysis by means of
the Newman-Keuls procedure indicated that the mean
of the first block was significantly {(p<< .0l1) different
from the means of blocks two through eight. Also, the
mean of block two differed significantly from the means
of blocks four through eight. None of the other
comparisons was significant.

The analysis of mean number of untenable hypothescs
reflected results identical to the results of mean number
of nypotheses offered.

The subsequent analysis of mean number of duplicate
hypotheses by the Wewman-Keuls procedure indicated that
the mean of plock one differed significantly from the
means of blocks three through eight.

None of the factors involved in the analysis of

tenablc hypotheses reachea an acceptable level of
significance.
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Liscussion.

Interproblem Transfer Effects. A particular feature
of this experiment was that Ss were asked to solve 80
relatively simple conjunctive problems. A large
numger of problems was included in this experiment
since it was assumed that Ss, in part, learn a
particular strategy within tl: context of th
experiences of the actual learning situation, and
therefore do not begin the learning task with a fully
developed strategy. Instead a strategy gradually
evolved as Ss acquired more and more experience with
each successive problem. This assumption was strongly
supported in the present experiment and is illustrated
by the significant effects of blocks for each of the
dependent variables.

Table 4 presents the means of the block effect
for each of the major analyses. Each of these dependent
variables reflects an improvement in performance
with an increase in the number of problems solved. For
time to solution the mean number of trials to solution
was 9.6 for the first block of 10 problems and was
reduced to a mean of 5.4 for the last block of 10
problems. Thus, there was a significant reduction in the
number of trials to solution across the 80 problems. The
results of the analysis of time to solution showed an
even more dramatic improvement. The mean time to
solution for the first 10 problems was 170.54 seconds
and by the last block of 10 problems was reduced to a
mean of 40.32 seconds. Similar results were also
found for the dependent variables of focusing
Strategy scores, percent of problems in which a
perfect focusing strategy was employed, and mean
trials in excess of sufficient information.
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These results suggest that there was interproblem
transfer for each of the dependent variables. Studies
which employ a reception paradigm also report that
interproblem transfer takes place (e.q., Haygood &
Bourne, 1965; Neisser & Weene, 1962; Wells, 1962; iells
& Watson, 1965). Several studies employing a selection
paradigm, however, fail to obtain an interproblem
transfer effect (e.g., Bruner et. al., 1956; Conant &
Trabasso, 1964; Laughlin, 1966 Laughlin & Jordan,
1967). These studies involved having Ss solve a limited
number of problems and therefore probably did not
provide Ss with enough interproblem experiences to
allow for the refinement of the various strategies.

The results of the present experiment do provide
evidence that Ss do demonstrate strong interproblem
transfer. Performance on the last block of 10 problems
was nearly perfect for two-valued conjunctive concepts.
Examination of individual Ss protocals also reveals
that Ss became very corsistent in terms of the sequences
in which they would vary specific dimensions. For the
last 10 problems, for example, a S would follow the
sequence of first varying the horizontal position

of letters, then the dimension of vertical position

of the letters, next the orientation of the letters,
followed by number, size, color, and finally letter,
Although there was some variance between Ss in terms

of the sequence in which specific dimensions were
varied, each of the 40 Ss was quite consistent within
their last 10 problems.”

Cognitive Style. One of the purposes of this
experiment was to determine the extent to which analytic
and global Ss differed in recognizing, developing or
utilizing a selection type strategy. 1In general, the
performance of analytic Ss was found to be more efficient
than the performance of global Ss. Overall, analytic
Ss solved the concept learning problems in fe ‘er
trials, less time, and in fewer fewer trials beyond
sufficient information; solved a greater percent of
problems with a perfect conservative focusing strategy;
and had a higher mean focusing score tanan did global Ss.
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The processes or factors contributing to the
general inefficicncy of global Ss is not entircly
clear. There is some evidence, howewver, which suggests
that the relatively poor performance of the global Ss
is in part due to a less cfficient memory. This ev=
idence was found in terms of a significant cffect of
cognitive style for duplicate hypotheses and a significant
effect of duplicate card choices.l This finding
suggests that global Ss were less able to remember the
previous cards they had chosen and also less able
to remember previous hypotheses they had offercd.

An alternative intcrpretation of these findings is
also possible¢. It might be that the higher incidence
of duplicate card choices and hypotheses reflects a
tendency on the part of global Ss to reject the

 feedback of the E once thcy have erroncously arrived

at a solution. Given that a global S has arrived at

a solution which he fcels is warranted by the information
he nas, he may still cling to that solution and simply

go through the same sequence of card choices or hypotheses
to verify to himself that his solution is consistent

with the information he¢ has processed. Additional
researci is needed to clarify which interpretation

best accounts for the data.

The analyses of trials and excess information both
had a significant interaction of blocks by cognitive

'style by sex. 1In general, both of these interactions

revealed that therc was little difference in performance
between analytic males and females and that their
performance in gencral improved across blocks of problems.
Furthermore, the performance of global males and females
was poorer than analytic Ss for thc initial two blocks

of 10 problems. At block three, however, the performance
of global fcmales deteriorated while that of the global
males continued to improve .and in general there was a sex
difference between global males and females from blocks
three through eight. The reason for this split in
performance between global males and global females is
not entirely clear. One possible explanation of this
effect is that the sample of global males is less

global than the sample of global females. Sex differences
in cognitive style are frcquently reported (e.g., Witkin
et al., 1962). Since the sample of males was smaller

IAn analysis of variance was pcerformed on mean number
cf duplicate card choices and ruflected a significant
cffect of cognitive style; F(1,36) = 4.81, p< .05.

{Analytic X = .26, Global X = .58).
31
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than the sample. of females it is possible that some
of the males classified as global were considerably
more analytic than their female counter parts. It is
also possible that motivational cffects while taking
the HFT arc more likcly to result in a greater percentage
of false classification of global males than global

. .females. Further rescarch is ncedud to clarify the
difference in performance betw.:en global male.. and
females.

It was assumed that analytic Ss' performance would
initially be morc efficicnt than global Ss' and that
with repeated ¢xperience with additional problems,
analytic Ss would develop a more cfficient stratogy.

Thus it was also assumcd that analytic Ss would initially
perfect a conservative focusing.strategy and then improve
on this strategy by perhaps developing a gapbling
strategy or by adopting a stratcgy in which information
was also obtained from systematically varying hypotheses.
This assumption was only partially supported. Analytic
Ss' performance was injtially better than the global sSs'
and improved more rapidly. Also, both analytic and global
Ss adopted and perfected the conservative focusing
stratcgy, but neither analytic or global Ss adopted a
strategy other than conservative focusing., Neither
analytic nor global Ss secmed .to make much usc of
hypotheses as a means -of obtaining information. The
failure to obtain any changc in strategics or to utilize
hypotheses as a means of obtaining information may have
been a function of the procedurcs. At the outset of

.the experiment each Ss was infprmed that he would be
asked to solve 80 conjunctive problems at a ratc

of 10 per day. Subjects werc not explicitly instruct.d
.ta develop or identify the most efficicnt strategy and
therefore may have simply been content in staying with
the conservative focusing strategy once it was perfected
rather thaa risk the deteriora:ion in perform .nce by
developing or trying different approaches.
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'ChAPTER ThREL:
LXFERIMENT II: COGNITIVi STYLE AWD HYPOTHESIS

TLSTInG I

Introduction. The topic f information [ rocessing
occupies a central position in many of the various
approaches to learning, especially those concerned
with cognitive behavior. This relatively recent
emphasis on cognitive behavior is clearly apparent
from the steadily increasing number of research
reports which have been concerned with strategies,
hypothesis festing and information processing in
general.

Within this rather broad domain of cognitive
behavior, however, relatively little attention has
been devoted to individual difference variapbles in
comparison to the emphasis given task variables.
An individual difference variable which seems likely
to influence cognitive behavior is that of cognitive
style. The term cognitive style has been used to refer
to habitual modes of information processing (Messick,
1971). Although a number of different dimensions have
been suggested within the rather general area of
cognitive style, there is one characteristic which
appears to be common to a number of these dimensions.
This characteristic is concerned primarily with the
manner in which an individual perceives and analyzes
a stimulus configuration. Within the context of the
present experiment, performance on the Hidden Figures
Test (HFT) was used as an operational method of
identirying an individual's cognitive style.

The results of sever:l studies desif1ed to examine
the extent to which an individual's cognitive style
influences information processing tasks in general
show that the learning performance of Ss with an
analytic cognitive style is superior to that of Ss
with a global cognitive style. Davis and Klausmeier
(1970), for example, found that analytic Ss identified
concepts at varying levels of complexity in fewer
trials than did global Ss. Similarly, Ohmacht (1966)
found that analytic Ss were superior to global Ss in a
reversal-nonreversal concept identification task. Davis
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(1971) also found that analytic Ss did better than
global Ss on a conditional concept learning task.

Post hoc analysis of S's protocols suggested tnat global
Ss were testing hypotheses from a relatively large
hypothesis pool, many of which were irrelevant to tne
learning task, while analytic Ss sampled hypotheses
from a relatively small hypothesis pool, the majority
of which w2re relevant to the iearning task. The
results of Experiment I showed that giobal Ss had a
significantly greater number of duplicate hypotheses
than did analytic Ss which suggests that there is a
difference between analytic and global Ss in terms of
hypothesis testing behavior. hhlle these studies

have generally saown differences in performance as a
function of cognitive style, little attention has

been directed to the various processes required in
these tasks. The primary purpose of the present study,
therefore, was to empirically determine whether an in-
dividual's cognitive style differentially influenced
his hypothesizing behavior.

Metnod

Subjects. The Hidden Figures Test (HFT) was
administered to 10 sections of introductory educational
psychology ciasses and involved testing a total of
404 Ss. One hundred four of the Ss were males and
300 of the Ss were females. Separate distributions of
JMHFT scores, corrected for guessing, were made for
males and females with the males having a mean
score of 22.22 and a standard deviation equal to 9.49,
while the females had a mean of 22.61 with a standard
deviation of 7.33. 1In addition to administrating the
HFT,each class was given one of two different sequences
of 24, four-trial learning set problems. Each of the
10 classes was randomly assigned to one of the two
sequences. Tnus five classes received one se ,uence
and five classes received the cther sequence. Since the
HFT and the learning set problems were administered
on separate occasions, several Ss had an incomplete
set of data and therefore only the data for Ss with
complete data were included in the analysis. A total
of 346 Ss served as the sample upon which that data
was collected. Analytic and global Ss were distinguished
in terms of a median split on the HFT scores. For the
males the median was 25.00 and for females the median
-was 23.00. A total of 128 Ss had complete data for
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sequence 1 and were broien down into the following
categories: 55 analytic females and nine analytic
males, 47 global females and 17 global fcmales. Five
Ss, three females and two males, scorad at the median
and were not included in the analysis. Two hundred
twenty-one Ss had complete data for sequence II and
were distributed as follows: &9 analytic females,

20 analytic males, 79 glo-al females arnd 30 global
males. Three Ss were dropped from the analysis since
they scored at the median, twe were females and one
was male.

Stimulus Materials. The stimulus materials
consisted of 24 pairs of conscnants, each varving on
four stimulus dimensions; letter (2 consonants). color
(purple, blue, green, yellow, brown, red, or whlte),
size (large or small), and position (right or left).
Within a given four-trial problem each level of each
dimension occurred equally often with cach level of
every other dimension. Thus the criterion for internal
orthogonality was met. Twenty-four such problems were
constructed and photographed for use in a slide projector.
Figure U provides a description of one of the 24 problems
along with a description of the eight possible patterns
of choices corresponding to each of tne four major
hypothneses. A detailed description of each of the twenty-
four problems is presented in Appendix 4.

Procedure. The procedure followed in this experiment
was similar to that cutlined by Levine (1963). “Two groups
of analytic and global Ss were constructed by randomly
assigning five of the introductory educational
psychology classes to sequence I and the other five
classes to sequence IIX Subjects in each sequence
vere given the same 2U problems, identical instructions
(See Appendix B), and a preliminary demonstration
problam of 16 trials in vhich size was the relevant
dimension. Each group reccived 18 outcome problems,
in which the E provided feedback after Ss responded,
and six nonoutcome problems, in which E “did not provide
any feedback. Subjects in sequence I recelvcd the
nonout come problems on Problems 2, 6, 10, 18
and 22; Ss in sequence 1I recelved the nonoutcome
problems on Problems 4, 8, 12, 16, 20 and 24. The
experimental paradigm 1s 111ustrated in Table 5. For
each of the 18 outcome problems, the E provided
feedback by pointing to the corrcect stimulus after
each of the four trials. Subjects were given eight
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seconds to respond (using a specially prepared data
sheet) and then the E pointed to the corrcct stimulus.
Total exposure time for the outcome problems was 12
seconds per trial. Before the first nonoutcome problem,
the E announced that the next problem would be a test

of how much had been learned thus far. The class

was told tnat during the hext problem the L would not
point to the correct stimulus, sut that they s -ould
continue to try to get 100 percent correct. These test
instructions were given before every nonoutcome problem.
The exposure time for each trial of the nonoutcome
problems was four seconds and between each trial there
was a one second intertrial interval. A tape recorder
was used to present the instructions and to control

the temporal intervals for both outconie and nonoutcome
problems. Color was the correct dimension for outcome
Problems 1-12, and letter was the correct dimension for
outcome Problems 13-24.

Results. Sex was not treated as a variable in the analysis
of this study for several reasons: first, the normal

sex differences in HFT performance was not obtained; second,
there were relatively fewer males than females in the
availahle sample and; finally, preliminary analysis of the
data indicated that there was no significant differences
attributed to sex.

The dependent variable in this study was the percent
of Ss manifesting a given response pattern which
corresponded to one of five possible hypotheses on
each of the nonoutcome problems. The specific hypothesis
a S used was determined by classifying his sequence of
responses over the four trials of a given nonoutcoms
problem. For e¢ach nonoutcome problem there are five
possible hypotheses: one for color, one for size, one
for letter, one for position and one¢ for crror hypotheses.
Figure 4 illustrates the eight »ossible response sequences
which conform to one of the four major hypothescs as
specified in the instructions to the Ss. For example,

a S was classified as using a position hypothesis if

he placed all four of his responses in tic left hand
column of his answer sheet for a given nonoutcome problem.
The S was classified as using a color, lettcer, or size
hypothesis if his response pattern matched the respective
response pattern for that hypothesis (See examples in

Figure 4 ). In addition to these cight response sequences,
there are eight unique response sequences which were
classified as error hypotheses. Any response sequence
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involving a 3-1 pattern was classified as an e¢rror
hypothesis.

The percent of anaiytic and global Ss nanlfestlng
cach hypothesis on cach nonoutcome problem is presented
in Figure 5. In Figure 5 the solid line represents the
performance of analytic Ss and the broken linc¢ represents
the parformance of global Ss. It is important to note
that ecach data point in tnis graph represents the
percent of Ss manifesting a given hypothesis on a
nonoutcome problem and that the curves represent
changes in the percent of Ss manifesting a givan
hypothes1s recorded on problems when the E did not
provide any feedback. Furthermore, the points represent
four different groups: U6 analytic Ss and U6 global
Ss who received the nonoutcome problem on Problems 2, 6,
10, 14, 18 and 22 (Scquence I); 109 analytic and 109 glooal
Ss who received tie nonoutcome problems on Problems 4,
8, 12, 16, 20 and 24 (Sequence II). Despite the difference
in the numb;r of Ss in Sequence I and II, and despite
this relatively unorthodox method of reporting data, the
curves are quite regular.

The increase in the percent of Ss responding to
the color hypotheses over Problems 2-12 means that an
increasing number of Ss are following a response pattern
which corrcsponds to the color hypothesis on these
nonoutcome problems. Likewise the decrecase in the
proportion of Ss responding to the color hypothesis
over Problems 13-24 means that a decreasing number of
Ss are following a response pattern which corresponds
to the color hypothesis on thesc¢ nonoutcome problems.

Several featurces of this graph are noteworthy and
will bc presented in terms of the relevant dimensions
to solution.

Color Learning Sct. A higher perceatage of analytic
Ss responded to the correct dimension during the color
learning sct problems than did the global Ss. For
Problem 2, 72 percent of the analytic Ss and 48 percent
of the global S responded on the basis of color and
this difference was significant at the .05 level,
t (90) = 2.87. Fcr Problem 4, 80 percent of the analytlc
Ss and 69 perccat of the global Ss responded on the
basis of color and this difference approached significance
(t (216) = 1.92; p«.10). For Problem 6, 73 percent
of the analytic Ss and 69 percent of the global Ss man-
ifested a color hypothes1s, but this difference was not
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reliable, t < 1. For Problem b, 89 percent of tne analytlc
Ss and 79 percent of the global Ss responded on the basis of
the ecolor hypothesis and this difference was cignlflcan

t (216) = 2.09; p < .05. For Problems 10 and 12, a

greater percwntab( of analytic Ss responded on the vasis

of color than did global Ss (78% versus 77% for Problem

10 and 82y versus 75,, for Problem 12),but these differcnces
were not signaticant.,

When color was the correct basis of responding, therc
was little difference between analycic and global Ss in
terms of the proportion of Ss manifesting either a Tletter
or position hypothesis. As can be scen in Figure 5,
both of these nypothuses occurred quite infrequently
durlng the color learning set.

In general, global 3s manifested a slightly higher
proportion of size hypotheses than analytic Ss and the
combined proportion of Ss manifesting a size hypothesis
was slightly higher than that obtained for either the
letter or position hypothesis.

Global Ss consistently manifested a greater percent
of error hypotheses (3-1 pattern) than did analytic Ss.
The greatest difference.between the two groups occurrcd
on Problem 2, where analytic Ss had 12 percent error
hypotheses and global Ss had 25 percent.

Letter Learning Sc. At Problem 13 the feedback
supplied by E switched from the color dimension to
the letter dimension for the outcome problems. As
can be seen in Figure 5, a large percent of both analytic
and global Ss still maintained the color hypothesis for
Problem 14, Fourty-four percent of the analytic and
55 ‘percent of the global Ss manifested the color
hypoth051s_ The percent of Ss following a color
hypothesis, howeve‘, decreased quite rapidly - fter
Problem 14 and stabilized around 10 percent for the
remaining nonoutcome problem. Also, it should be noted
that a higher percent of the global Ss consistently
responded to the color dimension than did the analytlc
Ss over the remaining problems.

Analytic Ss showed a greater percentage of Ss
manifesting a letter hypothesis than global Ss. Both
groups of Ss, however, showed a relatively typical
acquisition function of the detter hypothesis. Although
the analytic Ss consistently demonstratcd a greater
percent of Ss “manifesting the letter hypothesis, there
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were significant differences for only two of the problems.
For Froblem 14, 31 percent of the analytic Ss and 19
bercent of the global Ss manifested a letter hypothesis,
but this diffcrence was not significant, t <1. For
Problem 16, 72 percent of the analytic Ss and 60

percent of the global Ss responded on the basis of the
letter hypothesis and this difference aporoached
significance, t (216) = 1.90; p <’ .10. Yor Problem

18, the percentage of Ss responding of the basis of

the letter hypothesis was 69 percent for analytic Ss

and 67 percent for global Ss (t<1). For Problem

20, 77 percent of the analytic $s and 63 percent of the
global Ss responded to the letter dimension. This
difference was significant at the .05 level, t (216) =
2.30. For Problem 22, there was no significant diffcrcences
between analytic and global Ss (t < 1). For Problem

2L, 75 percent of the analytic Ss and 61 percent of the
global Ss responded to the letter dimension and this
difference was significant at the .05 level, t (216) =
2.2b4. It should be noted that all of the significant
differences occurred on the nonoutcome problems for

Ss recviving scquence II.

For the lctter learning set problems the percent
of Ss manifesting size and position hypothe¢ses was
essentially the same as that for the color learning set
problems: few Ss demonstrated a position hypothesis and
there was little differcnce between analytic and global
Ss in terms of thc proportions of Ss responding to
the size dimension.

- Data for thce error hypothesis (3-1 patterns) was
similar to that obtained for the color learning sct
problem. In general, .global Ss had a higher proportion
of error response sequences than analytic Ss. There
was a slight reversal at Problem 20 where global Ss
had 9 percent error hypotieses and analy-ic Ss had 11
percent. There was also a relatively greater increase
in e¢rror hypotheses for global Ss for the last two
nonoutcome problems.

Discussion. The results of the present experiment
indicatc that Levine's (1963) results have been
replicated in several respects. First, both Levine's
data and the data of the present study demonstratcd
that the position hypothesis rarely occurs. The most
direct interprctation of this finding is that adult
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human Ss probably do not rugard position as an important
dimension in this typc¢ of learning situation. Sccond,
both Levine's data and data of the present experiment
show a slight increase in the strensth of an apparently
extinguished hypothesis (c.pg. size hypotheses and

error hypotheses) when the learning set changed

(Problem 13). A minor ¢xception, however, was noted

"in the present study. Levine -eported that tie percent
of size, position and error hypotheses increased
following the switch from a color learning set to a
letter learning cet. The precsent study ¢id find a
slight increasc for both the size and error hypotheses,
but did not find any increasc in the case of nosition,
Third, as Levine found, more proficizncy was obtained

on the first learning set (color) than on the second
learning set (letter). In the present study, 76 percent
of all Ss responded correctly to the color learning sot
problems while only 64 percent responded correctly

to the letter learning set problems. These figures

show the same relationship as those reportcd by Levine,
but differ in terms of absolute value in that Levine re-
ported 84 percent and 60 percent, respectively. As
suggested by Levine, this finding probably reflects

that fatigue, borcdom or other Sequence effects depressed
performance on the latter learning set. Overall then,
the results of this study support the findings of Levine.

The primary objective of this study was to considcer
the individual diffcrence variavle of cognitive style as
it relates to hypothesizing behavior. In gencral the
conclusion to be drawn from this data 1s that analytic
Ss are more proficient hypothesis testers than are global
Ss. This conclusion, however, must be considered

tentatively since the number »f Ss receiving sequence

I and sequence II differed considerably which may have
resulted in measurement which vas not totally -~eliable.
Nevertheless, several sources cf data support the
interpretation that analytic 3s are more efficient than
global Ss. TFor both learning set probiems, analytic

Ss achieved greater proficiency than global Ss. For all
nonoutcome problems involved in the color learning set,
analytic Ss' response scquences conformed to a coler
hypothesis 80 percent of the time, while global Ss
responded on thc basis of color nypothesis only

71 percent of the time. Similarily, for the letter
learning set, analytic Ss achieved an overall per-
centage of correct responses 70 percent of the time
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compare. to 59 percent for the global Ss.

Consideration of errors may provide some evidence
concerning how analytic and global Ss differ in terms
of the cognitive processes they employ in the hypothesis
testing situation. Two different fypes of errors are
possible when the learning set methodoleqy is employed.
The major type of error is reflected whe. a S follows
any of the eight possible 3-1 patterns on the nonoutcome
problems. This type of error, hercafter referred to as
a type I error, means that a S switched from one stimulus
dimension to another stimulus dimension in the absence
of any fecedback. This behavior may cithir reflect an
overt error in responding (i.e., a careless error due
to a loss of memory or lack cof attention to the details
of a specific stimulus pair), or a covert error (i.c.
S providing himself with feedback or a delay in
procéssing information previously prescented by E). The
methodology employed does not provide a means for
identifying the spccific reason for a S manifesting
a type I error. The second type of ¢rror, hercafter
referred to as a type II error, is refle¢cted when a
S follows a response sequence which corresponds to
one of the three irrclevant stimulus dimensions.
For example, when color is the relevant dimension a
type II error would be made when a S responds on the
basis of letter, size or position.

H]

In the present experiment analytic and global
Ss differed in terms of the frequency of type I and
type II errors. For the color learning sct problems,
analytic Ss manifested a type I c¢rror 9 percent .
of the time and a typoe II crror 11 percent of the time.
Global Ss, for the color learning set problems, man-~
ifested a type I error 13 percent of the time and a
type II error 16 percent of the time. For the letter
learning sct problems, an .lytic Ss had 1{ percent type
I errors and 20 percent typec II Grrors. Global Ss,
on the other hand, had 15 percent type I errors and 27
percent type II c¢rrors. Overalil, global Ss had a
higher percent of both type I and type II errors.
Since the method employed in the present experiment
does not provide a means for specifying the reason
for these type of e¢rrors we can only specualte that
they arc the result of a combination of factors.
Additional research is neceded to dctermine if the higher
percent of crrors of global Ss is due to a memory loss,
lack of attention, faulty utilization of feedback or
some combination of these factors.
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CHAPTER FOUR

EXPERIMENT III: COGNITIVE STYLE AND HYPOTHESIS
TESTING, I

Introduction. The results of both Experiments I

and II demonstrated that global Ss were less efficient
than analytic Ss in learring to identify concepts.
Part of the global Ss' deficiency in learning to identify
concepts may be due “to a general inability to process
certain types of information. In general, two types
‘of informtion may be distinguished: positive and
negative. . In the case of positive information (E

says "rlght' or the S selects a positive instance),

the S either has to retain his working hypothesis
(Levine, 1963, 1966), or conclude that the stimulus
dlmen51on varied is irrelevant (if a focusing

strategy is employed). In the case of negative
informaticn (E says "wrong" or a S selects a ncgative
instance), the S has to,. drop his working hypotheses
and resample from the pool of potential hypothesis
(Levine, 1963, 1966), or conclude that the stimulus
dimension varied is relevant (if a focusing strategy

. is employed).

Some support for this supposition was derived from
the results of Experiments I and II. In Experiment I,
it was found that global Ss had a higher frequency of
repeating previous card choices and offering duplicate
.hypotheses. It might be that the higher incidence
of duplicate card choizes and hypotheses reflects
a tendency on the part of the global Ss to reject the
feedback of the E once they have erroneously arrived
at a solution. Given that a global S has arrived at a
solution which he feels is warrented by the information
he had, he may still cllrg to that solution and
simply go through the same sequence of card choices or
hypotheses to verify to himself that his solution is
consistent with the information he has processed. This
hypothesis could be tested by vavrying the type of
information a $§ receives and then determining the influence
of thlS upon his hypothesis testing behavior.
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In Experiment II, global Ss had a higher percentage
of error hypotheses than did analytic Ss. This finding
also suggests that global Ss are not as efficient as
analytic Ss in terms of utilizing the feedback provided
by E during the outcome problems.

Levine (1966) developed a methodology which provides
a means of assessing the inflience of feedback upon a Ss
hypothesizing behavior. This technique, which was employed
in the present study; involves presenting a S with
several 16-trial problems. Within each problem the E can
vary the type of feedback Ss receives by either saying
"right" or "wrong" after certain responses. In essence
this procedure involves presenting all possible
combinations of feedback to Ss across the various
problems. Within a given problem, the E provides
feedback on the first trial and every fifth trial
thereafter. Intersperced between the feedback
trials is a series of four trials which comform to
those used in Experiment II. Performance on the nonoutcome
problems can be used to determine the specific hypothesis
a Ss i1s testing following one of the two types of
feedback. Therefore, the major purpose of ¢pe present
study was to determine if there is a difference between
analytic and global Ss in terms of the effects of positive
and negative feedback upon a S's hypotheses,

Method

Subjects. The HFT was administered to six sections
of introductory educational psychclogy classes and
involved testing 320 Ss. ©Of the 320 Ss tested, 112
were males and 208 were females. Scores on the HFT
were corrected for guessing by subtracting the number
wrong divided by four from the number right. Since
previous research using the HI'T has reported sex
differences, separate distributions of the HFT scores
were made for males and females. The mean score for
the male Ss was 23.78 with a standard deviation equal
to 8.07. "Fifteen analytic male 'Ss were selected from
the pool of Ss who scored +1 standard deviation above the
mean (score of 32 or higher) and 15 global male Ss were
selected from the pool of Ss who scored ~1 standard
deviations below the mean (score of 15.75 or less).

The mean score for the female Ss was 23.43 with a
standard deviation equal to 7.85. Fifteen analytic
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females 3s were selected from the pool of Ss who

scored +1 standard deviation above the mean (score

of 31 or higher) and 15 global females Ss werc selccted
from the pool of Ss who scored -1 standard deviation
below the mean (score of 15.50 or lower). Each of the
60 Ss were tested individually on the 24 16-trial problems.

Stimulus Materials. The stimulus raterials used
in this experiment were Sdentical to those used in
Experiment II with the following exceptions. The
stimuli were crawn in color on 3 x 5 cards and each
card contained a pair of consonates which varied on
four stimulus dimensions: 1letter (2 consonants),
color (purple, blue, yellow, green, brown, red, or
black), size (largc or small), and position (left
or right). Each problem consisted of 16 cards rather
than the four used in Exyeriment II. In a four-~
dimensional problem therc are exactly eight different
stimulus pairs which mav be presented. These stimulus
pairs may be groupcd into two different internally
orthogonal sets. Figurc 4 (page 36) shows the four
stimulus pairs which, as has been noted, are internally
orthogonal. The remaining set of four stimulus pairs
were produced by simply interchainging the position
of each stimulus within a given pair. For the top
pair, for example, the large white “K" would be placed
on the right and the small black “D" on the left.
Reversing each of the stimulus pairs in Figure 4
would gencrate a new set of four pairs which would
also 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 Sct B, Set A was
used for all nonoutcome trials. In the 16 trial
problems an outcome (E says "right™ or "wrong")
was always presented on the first, sixth and eleventh
trial. Thus, trials 2-5, 7-10, 12-15 were composed of
the four Set A stimuli, Pigure 6 shows 2 summary of
a 16 trial problemn.
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SEQUENCE OF EVENTS FOR
ONE 16-TRIAL PROBLEM

l ] RIGHT, or WRONG,
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6 — ] RIGHT, or WRONG,
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1 . ] RIGHT, or WRONG,
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Procedure. [Ihe procecure followed in tnis experiment
was similar to that outlined by Levine (1966). Each S
was fully irstructed concerning the nature of the task
and Appenaix C presents the complete set of instructions.
In order to insure that cach S was selecting hypotheses
from a limited pool of!known nypotheses, an extensive
pretraining program was presented to each S. Four
pretraining problems were presented. Tr:z first problem
consisted of 10 trizls in whicn complete feedback was
provided to Ss and in which color was the correct basis
for responding. The second problem consisted of 28
trials with an outcome given at the first trial and
at every third trial thereafter and large was tne basis
of correct responding. The third problem consisted of
28 trials in which outcomes were presented after every
third trial and letter was thc basis of correct
r2sponding. The fourth problem consisted of 46
trials in u#liich feedback was given on the first. and
every fifth trial zhercafter. Fositicn was the basis
of correct responding. Fcllowing the four preliminary
problems each S was presented 24 1l6-trial problems. The
feedback was presented on trials 1, 6, and 11 and was
predetermined on an a priori basis. That is, the E
said "right" or “wrong” on these trials according to a
prearranged schedule regardless of the S's' response.
Each of the eight possibie right-wrong sequences which
could occur on the three outcome trials was randonly
assigned to cach of the first 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 proolems and told nothing on the other
half.

Results

Blank Trials Data. Within each of the 24 problems,

-there were three sets of four cards to wnich the Ss

responded but did not receive any feedback. Each. of

. these sets was analyzed in terms of the response

sequences Ss manifested. As in Experiment II, there
were two general categories to which the various
response sequences across the.four trials could be
categerized: any one of the eight possible sequences
conforming to the experimentally defined hypotheses--
two for position, two for letter, two for size, and two
for color; cr any one of the possible 3-1 patterns
(errors). Response sequences conforming to the
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experimentally defined hypotheses occurred on 91.4
percent of the four-trial sets (3,948 out of 4,320).

Thus there were 8.6 percent of the four-trial sequences

in which Ss followed a 3-1 pattern. It would appear,
therefore, that the percent of errors is relatively small.

The figure of 8.6 percent error response sequences,
however, ray be somewhat misl. ading. Within the context
of the procedures employed in the prosent experiment, a
S is initially presented a card which contains two letters
which vary in terms of size, position and color. This
trial-one card comes from set B which was constructed by
reversing the position of cach letter within a given set
(Set A) of four cards which in turn were constructed so
that they were internally orthogonal. Furthermore, the
S received feedback on trial one and if we can assume
that he perfectly processed the information following
feedback on trial 1, then he should know that only four
of the eight possible stimulus attributes can lead
to a correct sclution. According to Levine's (1970)
subset-sampling model, a S should respond in such a
way on the next four nonoutcome trials (Set A) that he
manifests a response sequence whicn 1is consistent with
one of the four remaining hypotheses. It is possible,
however, for a S to perfectly process the information
and still manifest a 3-1 pattern of responding and not
be erroring. This situation would occur if a S chose
the particular stimulus which had three of the four possible
attributes for ecach of the cards within Set A (trials
2-5). In other words, Ss would be responding in a
way which is analogous to a scanning strategy in a
standard concept learning situation which employs a
selection procedure. That is, responding in such a
way that the probability of being correct for any
given trial is maximized. It is not unreasonable;
therefore, to expect a S to perform in this way par-
ticularly if he is attempting to follow the directions
provided in the instructions where it was explicitly
stated that for the nonoutcome set of trials his "...
job was to be correct as often as you can, even when I
am not saying anything.®

An illustrative example may help clarify these
points. Consider Figure 4 on page 36. Assume that
these four cards represent the first set of blank
trials and that trial one consisted of a card which
had a small, black, "D" on the left and a large, white,
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“K'" on the right. Assume furthér that 2 S chose the
stimulus on the right, was told that his choice was
correct, and tnat he processed this information correctly--
that is, he correctly concluded, after the feedback,
that large, white, "K" and right are the only remaining
possible solutions. Next, our S is presented with the
first card illustrated in Figure 4 and he selects the
stimulus which has the hignest probabiliti; of being
correct--the large, white, "K', on the lefc. This
stimulus was chosen, by the S because it had three of
the four stimulus attributes which could possibly
represent tine solution of the problem In other words,
this stimulus varied only in terms of position from
the stimulus chosen on trial one. Following the same
line of reasoning for the second card (trial 3 in a
16-trial problem) of the nonoutcome set, our S would
choose the stimulus on the 1lc¢ft, the large, black,

"K* on the right. This stlnu;us has three of the four
attributes whichh could be the basis for a correct
solution. Cn the third trial of the nonoutcome set

our S would choose the stimulus which was large, white,
"D¥ on the right and again this stimulus would contain
three of the four attributes which could be the basis
of correct responding. On the final trial, trial

four of the nonoutcome set of stimuli, the S would
choose the small, white, K" on the right. Following
this sequence of responses our 3 would have a 1-3
pattern of responses, but would have also been responding
in such a way that he maximized the probability of
being correct on each trial. If a S responded in this
fashion, his response sequence should not be counted

as an error, but rather should be consider d as a

~ correct response since it represents a mode of

responding which is entirely consistent with the in-
formation he has. Thus, it should be recognized that

of the eight possible 3-1 patterns, there is one which
should not be classified (s an error. Ir effect the

S maximized the probability of buing corrcct but manifested
a maximizing error. Levine (1970) refers to this as the
majority-rule phenomena and it should be noted that this
maximizing error can oceur, only on the first set on non-
outcome trials.

When the data of the present experiment was re-
analyzed in such a way that the maximizing error was
trecated as a correct response sequence, it was found that
95.3 percent of the four trial scquences were consistent
with the experimentally defined hypotheses or followed
the 3-1 pattern which was also ccnsistent with all
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previously presented information. There was, therefore,
only a 4.7 percent of the sequences which represented
errors.

It is also necessary to reanalyze the data which
conform to the experimentally defined hypotheses. If
a S is correctly processing all information, he should
reduce his hypothesis pool frrm eight to four following
the first outcome. Thus only four hypothesis patterns
should be considered as:being correct after the first
outcome. In the example previously referred to, our
S chose the large, white, "K' on the right and was
-told that his responsc was correct. Therefore, only
these four response patterns should be considered as
. correct responses along with the maximizing error.
If a S manifested a response scequence which corresponded
to small, black, "D" or left they shculd be counted as
an error ‘along with the other 3-1 patterns. Likewise,
the same’ situation precvails following the second and third
outcomes. If a S is processing all information he
should reduce the number of possible hypotheses from
four to two following the second outcome and from two
to one following the third outcome. Thus, it is possible
for a S to manifust a response pattern which conforms to
one of the eight experimentally defined hypotheses and
still be inconsistent with the outcome information. When
the data was reanalyzed taking into account the in-
consistent response patterns, it was found that 80 percent
of the nonoutcome sets conformed to all previously
presented information and that errors occurred on 20
percent of the nonoutcome sets. 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 previously presented information
and 17.5 percent of the nonoutcome sets which were
inconsistent with previously presented information. The
global Ss had 77.1 percent corsistent respons: patterns
on the nonoutcome sets and 22.3 percent inconsistent
response patterns on the nonoutcome sets.

Problem Solution. Each of the 60 Ss solved 24, 16-
trial problems. A problem was considered as being
correctly solved if cach of the three nonoutcome sets
within a problem followed a response sequence which
was consistent with the feedback information presented
on the outcome trials. Each of these problems were
scored as correctly solved and then the total number
of problems correctly solved was analyzed by means of
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an analysis of variance with the variables of sex and
cognitive style. Table 6 presents the results of this
analysis. As can be seen, there was a significant
effect of cognitive style (F = 3.73; df = 1/56;

P .05). Analytic Ss solved an average of 15.18
problems while global Ss solved an average of 13.13
problems. Neither the effect of sex nor the interaction
of cognitive style by se: were significsat.

TABLE 6
ANALYSIS OF VARIANCE FOR NUMBER OF

PROBLEMS CORRECTLY SOLVED

Source af MS F P
Cognitive Style (CS) 1 62.016 3.73 .05
Sex (8S) 1 4,816 <a

CS x 8 1 .15 <

Error 56 16.619

Within each of the 24 problems, there were eight
different scequences of feedback. The percent of '
problems correctly solved under the eight conditions
of feedback is presented in Table 8. The problems in
which the outcome trials resulted in the E saying
"right" were solved by both analytic and global Ss
with a good deal of proficiency. There seems to be
a trend which shows that problem solution becomes
more and more difficult as the number of negative
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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 then do global Ss.

TABLE 7
PERCENT OF PROBLEMS SOLVED AS

A FUNCTION OF SEQUENCE OF FEEDBACK

Cognitive Reinforcment Patterns
Style R R R W R W W W
R R W R W R W W

R W R R W W R W

Analytic 93 73 76 73 . 48 48 58 39
Global 90 58 .58 82 31 by 53 23
Total 92 - 66 67 78 39 46 56 31

The Fffects of Outcomes. Levine (1970) 1as postulated
a general model of hypothasis testing which predicts that
Ss will retain their working hypothesis when it is
confirmed and will reject the working hypothesis when it
is disconfirmed. These hypothesized effects of right
and wrong may be directly determined by comparing' the
hypothesis a S manifests before.and after each outcome.
This analysis involved only those response patterns which
were interpretable (i.e., did not consider any of the
3-1 patterns). The percent of Ss who kept their working
hypothesis was determined by counting the response
patterns which were the same onh:two successive .sets -of
nonoutcome trials (the first and second or the second
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and third) when the intervening outcome trial resulted

in the E saying "right." The cverall percentage,

based on 1286 cases, was 97.5 percent. Thus 97.5 percent
of the time a S kept his working hypothesis when he
received a confirmation outcome. Two-and one half
percent of the time a S switched his working hypothesis.
It should be noted, however, that 11.5 percent of the
time Ss manifested a res»onse sequence ‘hich was
inconsistent with previous information. When these
results were determined separately for analytic and
global Ss, similar findings were obtained. For analytic
Ss, 97.3 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. Twelve
and one-tenth of the time Ss responded inconsistently.

Levine's model (1970) predicts that when a S
is told "wrong'’ on an outcome trial, that he will
drop his 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 32.4 percent of the time Ss switched to a working
hypothesis which was inconsistent with previously
obtained information. When these results were
determined separately for analytic and global Ss,
similar findings were obtained. For analytic Ss,
99 percent of the hypothesis patterns changed following
a "wrong'" outcome. Inconsistent hypothesis patterns,
however, were adopted 25.8 percent of the time. For
global Ss, 98.9 percent of the time a S switched his
working hypothesis following a "Wrong" outcome, but
38.9 percent of the time these switches resulted in the
adoption of an inconsistent hypothesis pattern.

- Discussion. 1In general the results of this experiment
support the model of hypothesis testing developed by
-Levine (1966, 1970), but also extend the method of
analyzing data and suggest some qualifications of the
findings reported by Levine. Levine's model makes the
following assumptions:

1. At the outset of a trial S selects a
hypothesis from some set. This hypothesis
is a state, and may be thought of as a
prediction by S. Thus, S may predict that
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the larger stimulus is correct (regardless of
its snape, color, etec.) or that the stimulus on
the left side is always correct, etec.

2. The set of hyvotheses from which S samples is
' finite and is known exhaustively To E.

" 3. Tf no cutcome is giv n following S't choice he
keeps the same hypothesis for the next trial.
During conscecutive blank (i.c., no outcome)
trials only one hypothesis will be ‘maintained.

a 4. The S makes his  Ghoices in such a way that, if
his hypothesis were if fact correct, he would
always be right. - . o

5. On any trial S has a certain constant probability
* of choosing incorrectly (of the order of .02).
‘ Levine (1966) p. 332. =
C e RASaE Coo
Levine (1966) fbund that hypothesis patterns oeccurred
on 92.4 percent of the four trial sets while the present
study found that hypothesis patterns occurred on 91.4 percent
of the 'four trial sets. While the results of the two studies
are quite close, subsequent analysis of the data of the
present study indicated that a more adequate estimate of
the consistency of Ss' behavior was obtained by
considering inconsistent and consistent hypothesis  patterns.
When this analysis was made it was found that only 80 percent
of the hypothesis patterns were consistent with previously
presented information. These findings provide support
for Levine's first‘four assumptions, but' indicates that
the6zupport is not as stro-.g.at'that:reported by Levine
(1966). S

Levine"s fifth "assumptiori predicts that “the probability
of an -efror on any trial is reclatively small and he obtains
a value of .02 for that probability. If this assumption

" is''tested, :‘as Levine did by calculating it from the

proportion of 3-=1 patterns, then the probability of an

error on' a given trial, calculated from the result that

8.6 percent of the patterns are 3-1 patterns, was .021.

If, however, this value is calculated by ccnsidering the
inconsistent hypothesis patterns as well as the 3-1 patterns,
then the obtained value is .05 which is better than twice

as high as the value obtained by Levine. These findings

do ‘not refute Levine's model, but they do suggest that

a better understanding of hypothesis testing behavior

is obtained when a distinction is made between consistent
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and inconsistent hypotheses.

The finding that analytic Ss are more efficient
hypothesis testers than global Ss supports the
findings of Experiments I and II. Perhaps the most
striking finding was that global Ss seem to have
considerably more difficulty processing negative
information than do analytic Ss. This “inding may
suggest that part of the deficit in the global Ss
performance is due to a faulty encoding grocess.
Certainly additional research is neede o further
clarify the process of encoding stimulus informatiocn
as it relates to an individual's cognitive style.
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CHAPTER FIVE
DISCUSSION, CONCLUSIONS, AND IMPLICATIONS

In this chapter, the results of these experiments
will be examined in relation to the specific objectives
of this project, and interpreted in rela“ion to the
body of research summari.ed in Chapter One. The
major results will be summarized, and conclusions
and implications for future research Wwill be drawn.
Also, a brief discussion of these results and their
implication for educational research and practice
will be presented. '

General Summary of Results. The results of these
experiments, in the most general form, are summarized
in the following statements:

(1) A S's strategy can be reliably identified
through the use of a concept learning set
procedure which requires a S to identify several
concepts of the same type. " In general, this
finding suggests that Ss do not begin_the coficept
identification task with a fully developed stragegy,
but rather the strategy that is developed is, in
part, learned within the context of the experiences
provided by the learning task itself.

(2) Analytic and global Ss differ in the efficiency with
which they identify conceépts such that analytic Ss
are the most efficient. Both aralytic and global
Ss adopted the same strategy (a conservative
focusing strategy) but analytic S adopted it
Sooner and in general were more efficient in its
use than were global Ss.

(3) There is a differcnce between analytic and global
Ss in terms of the efficiency with which they
test hypotheses in a conept learning situation
which employs a fixed choice procedure. Analytic
Ss manifest a greater percentage of correct
hypotheses than do global Sg,

(4) Different types of feedback also influence analytic
and global Ss in different ways. Both cognitive
style levels have little trouble processing positive
information, but global Ss have greater difficulty
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processing negative types of information than
do analytic Ss.

The Results in Context. These results provide further
evidence that an individual's cognitive style is an
influential variable in conceptual learning situations.
It seems appropriate, therefore, to inquire how these
findings may contribute to our understanding .f

this individual difference var.abie in a general
research sense and what these results might mean in
the breoader context of education.

Recently, several excellent articles have o
reviewed the topic of cognitive style (Messick,
1970; Kagan & Kogan, 1970; Kogan, 1971) and each _
of these articles concluaed-that.COgnitive.style is.a
viable individual difference variable which needs
additional research. but also has some practical
implications for educational practice. Furthermore,
these authors agree that it is necessary toe distinguish
between the various dimensions of cognitive style. The
speécific dimension of cognitive style employed in the
présent studies was that of analytic-global functioning
which is most closely related:to the construction

of psychological differentiation of Witkin and his
colleagues (Witkin, et al.. 1962), Considerable

research effort has been invested in identifying, and
describing the major characteristics of this dimension

of cognitive style. 1In general, four characteristics
related to this dimension' of cognitive style can be
distinguished: the stability of cognitive style,
developmental ‘differences in cognitive style, sex
differences in cognitive 'style, and intellectual
differences in cognitive style. Each of these character-
istics will be ‘described briefly and related to the
results of the present series 'of experiments.

The. Stability of Cognitive Style. The stability of
an individual's cognitive style can be assessed in two
ways. First, the stability of an individual's performance
across situations can be evaluated; a S who responds in
an analytic or global fashion in one Situation would
be expected to respond in a like manner in similar
or related situations. Second, the stability of an
individual’s performance over time can be evaluated;
a2 S who responds in an analytic or global manner would

. be: expected to maintain' this level of analysis over

time. The extent to which individual differences in
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this dimension of psychological differentiation

were self-consistent was assessed by Witkin et. al.,
(1954) by intercorrelating performance on a series
of tasks which were designed to identify an in-
dividual's cognitive style. Thrce tasks were
developed -- the Rod and Frame Test (RFT), Body
Adjustment Test (BAT), and the Embedded Figures

Test (EFT). 1In the RFT ‘he S was preserzed an
illuminated frame containing an illuminated rod.
Both the rod and frame could be rotated independ-
ently, and the S's task was to orient the rod to the
true vertical. In the BAT, the S sat on a chair

in a room designed in such a way that both the

chair and room could be tilted independently. The
S's task was to orient the chair or the room to an
upright position., The S's task on the EFT was to
locate a simple figure embedded in a complex design,
the dependent variable being the amount of time taken
to locate the simple figure.

Witkin et _al., (1954) presented intercorrelations
between these tasks as evidence indicating the stability
of his dimension of cognitive style. 1In general, he
found that global Ss adjusted the rod more or less
to the axes of the tilted frame in the RFT and tended to
align their chairs with the surrounding field in the
BAT and took longer to locate the simple figure in
the EFT. Analytic Ss, on the other hand, adjusted
the rod more or less to the true vertical regardless
of the orientation of the frame in the RFT, tended to
align their chairs. with the true vertical in the
BAT and located the simple figures in the EFT in a
rclatively short period of time.

Data derived from longitudinal studies also
support the contention that Witkin's dimension of
cognitive style is relatively stable ove: a given
time period. Witkin et al., (1962) reported that test-
retest correlations for the test battery remained
relatively stable over 1 to 3 years. The correlations
reported ranged from .66 to .97. Dana and Goocher
(1959) reported stavility coefficients of .94 for
the EFT after a l-week interval which is in agreement
with the 3-year correlation of .89 reported by Witkin
et al., (1962). 1In Summary, then, the evidence
Suggests that individual differences in Witkin's
measures of cognitive style are relatively stable
acorss various situations and over various time
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intervals. Witkin et al., (1962) also suggested that
their measures remained relatively stable even when
experimental techniques designed to alter performance
were employed. Neither drugs (Witkin et al., 1962) nor
special- training techniques (Elliott & McMichael, 1963)
were successful in producing significant changses in
performance on some of the measures of cognitive

style.

The relevance of the stability of cognitive style
for the present studies involves the consideration
of' the identifying instrument employed. The operational
measure of cognitive style employed in the present series
of studies was the HFT which is similar in formate to
the Witkin's EFT. The HFT is a group test. and is similar
to a modification of Witkin's original EFT which Jackson,
Messick, and Myers (1964) showed tc be correlated (r = .62)
with the individually administered EFT. ‘

Developmental Differences. Concern with developmental
differences in cognitive style is closely related to the
problem of stability and only indirectly related to
the present studies. The primary question is whether
a child, compared with other children of Hhis age,
maintains his relative position on the continuum of
cognitive style as he progresses through more advanced
developmental levels. In a cross-sectional dtudy,
Witkin et al.,(1954) found thatyounger children as a
group tended to be more field dependent than older
children. With increases in age, however, there was
a tendency to be more analytic. This trend stablilized
during early adulthood (20 years old). Furthermore,

a wide range of individual differences in performance
on the battery of tests employed by Witkin was
observed at each age level, but within any given

age level was self-consistent. Witkin et al., (1962)
cited an unpublished longitudi»al study by Witkin,
Goodenough, and Karp in which thess same trends were
observed. o

The importance of this characteristic to the
present studies stems from the fact that those
Ss who participated in the studies were at the most
stable end of the continuum of cognitive style.

. .Sex Differences in Cognitive Style, In gencral,
the work stemming from Witkin's laboratory indicaced
that females as a group were more variable in their
performance and more global than males. Aithough
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this observation was reported to be consistent

at all developmental levels, it was not until adult-

hood that differences between the sexes became pronounced
(Witkin et al., 1954). Others (Gardner et al., 1959;
Kagan et al., 1963; Kagan et al., 1964) also reported

sex differences in the analytic-global dimension of
cognitive .style.

In the present studies an analysis of sex differences
was performed on the HFT scores. Overall, a total of
1246 Ss took the HFT, 335 males and 911 females. The
mean score for the male Ss was 22.73 with a standard
deviation of 8.49, while the mean for females was
21.49 with a standard deviation of 7.92. #ales were
found to be more analytic than females (t = 1.71;
df = 1244; p '« .05)+ which is consistent with the
findings of Witkin, but the females as a group were
less variable in their HFT performance than males
which is not consistent with Witkin's results. It
should also be noted that there were no significant
differences between mean HFT scores for males and
females within the samples used for each of the three
experiments. 1In fact, for Experiment II, females.nhad
a slightly higher mean score than did the males.
Furthermore, there were no major sex differences in
performance on the learning tasks. These findings may
reflect that the sample of Ss employed in the present
experiments is not representive of the population in
general. It might be that there is within the educational
system a selection foctor which is negatively biased
toward those individuals with a global cognitive
style., Implicit with these findings, is the implication
that with college Ss sex differences in cognitive
style are not as important as they are with either younger
Ss or Ss drawn from a more representative sample.

Intellectual Differer.;es in Cognitiv. Style. Early
observations of a significant reilationship between
general intelligence and the measures of cognitive style
Suggested to Witkin et al., (1962) that the individual
differences which they had been exploring might simply
be a function of differences in general intelligence.
This assumption was predicted on the finding that
intelligence, as measured by the Revised Stanford .
Binet, was correlated with a weighted index of cognitive
style (involving the RFT, BAT and. EFT) for boys (.57)

lone--‘tailed test
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ana girls (.76). Similar observations were reported when
the Wechsler Intelligence. Scale for Children was used as

a measure of intelligence and correlated with the measures
of cognitive styls.

A number of factor-analytic studies have examined
the relationship between measures of intell.csence and
cognitive style (Goodenough & !arp, 1961; Karp, 1963;
Witkin et al., 1962). 1In generel, the results of these
studies are quite consistent. Three clusters of subtests
on the Wechsler nave been identified in these factor
analyses: oneg cluster repressnted subtests dealing
with verbal comprehension; another represented subtests
dealing with attention and concentration; and the third,
the analytic cluster, was represented by the Block Design,
Object Assembly and Picture Completion subtests. Further-
more, this analytic cluster of subtests was found to
define a factor which also consisted of neavy factor
loadings from measures of cognitive style such as the
EFT, RFT and BAT. Witkin et al., (1962) concluded that
analytic Ss are intellectually superior to global Ss only
in terms of the analytic subtests--there was no aifference
between these two groups of Ss on the verbal comprehension
and attention-eoncentration subtests. :

The role of intelligence as a determining factor of
performance on measures of cognitive style is one of the
most controversial -aspects of Witkin's conception of cognitive
style. Zigler (1963a, 1963b), for example, argues that
general intelligence (i.e., the g factor) mediates the
majority of findings reported by Witkin et al., (1962).
The issue of the relationship between intellectual
abilities and cognitive style is’ extremly important and
cannot be dismissed lightly in that it has important

implications for both rescarch methodology and educational
practices.,

© With_respect to the problem this relationship poses
for research, particularly research such as the present
study which was interested primarily in the relationship
between cognitive style and learning performance, the
implication is that there needs to be some control
for intelligence. The problem, however, is what aspect
of intelligence does .one controi for -- general in-
telligence or verbal intelligence? 3Studies by Crandall
and- Sinkeldam (1964) and Wachtel (1968) reported a
significant correlation between Witkin's measure of
cognitive style and subtests of the WISC which load on
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the factor of verbal comprehension. Hausisen (1972),
however, reported that for 141 Ss (110 females and

31 males) enrolled in introductory educational psychology
courses performance on HFT was correlated - .01 with

the verbal scale and .29 on the quantitative scale of the
SAT.

Clearly these findirzs suggest that additional
research on the relationsnip between intelligence
and coguitive style is needed. Until clarification
of this issue is available, however, the recommendation
of Kagan and Kogan (1970) should be implimented. These
authors recommended that “tne control of verbal IQ
becomes imperative® p. 1327.

Another factor relating to the issue of the
relationship between cognitive style and intelligence
has to do with the pattern of results of the first
two experiments reported in the present study. In
Experiment I, it was found that analytic individuals
were more efficient in learning to identify concepts
than were global Ss. The superior performance of the
analytic Ss was most dramatic on the early problems
and the difference between analytic and global Ss
was minimal for the terminal problems. Similar findings
were obtained in Experiment II, where it was found
that the largest difference in performance between
analytic and global Ss was at the beginning of each
of the learning set problems. These findings strongly
suggest that one of the major differences between
the learning performance of analytic and global Ss
is due to the rate at which these two groups learn.
The pattern of results obtained in the present series
of studies bears a strong resemblance to the findings
of Osler and colleagues (Osler & Fivel, 1961; Osler &
Trautman, 1961; Osler & Weiss, 1962 and Osler &
Shapiro, 1964°. These irvestigators wers primarily
concerned witi: the variables of intelligence and age
as they relate to concept learning. The variable
of intelligence was concerned primarily with normal and
above average intelligence groups while the age variable
was concerned with children ranging in age from 6
through 14, In essence, the results of this series of
experiments indicated that Ss with higher levels of
intelligence made fewer errors in learning concepts,
and for the most part were more rapid learners than
Ss with lower levels of intelligence. Despite the
fact that the present series of experiments and those
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of Osler-were employing different variables, the
findings suggest that the variables of cognitive

'style and intelligence primarily result in rate
differences while learning concepts. One possible
implication of these findings for education is that
methods of instvruction such as mastery learning snould
be adopted which accommodate these rate differcnces
whether they are due to diffeisnces in cognit.ve style,
intelligence or some combination of iLhe two variablss.

Recommendations. As previously mentioned, the reviews
of cognitive style (Messick, 1970; Kagan & Kogan, 1970;
Kogan, 1971) have suggested several implications for
education stemming from the research on cognitive style.
It should be notecd, however, that the vast majority

of research concerned with cognitive style has focused
primarily -on normative, descriptive and demographic
factors and that there 'is a paucity of research
directed at learning either in a laboratory setting

or the classroom. The major conclusion drawn from

the studies 'reported in this report is that an in-
dividual's cognitive style is a significant variable

in concept learning situations. While there are a
limited number of studies dealing with the relationship
between cognitive style and the learning process,

a very consistent pattern of results is beginning to
émerge: individuals with an analytic cognitive style
learn more efficiently than individuals with a global
cognitive style. Occasionally, a study will report
that there are no significant differences between
analytic and global Ss (e.g. Mulgrave, 1965), but

to -date there 'seems to be no studies Which report

that global Ss' learn more efficiently than analytic

Ss.

Based upon these findings the following recommendations
seem to be warrented: :

l. Additional research is needed on the relationship
between an individuals cognitive style and
the learning process. Specifically, three
main rescarch efforts aré called for:
First, additional research is needed for outcomes
of learning other than concept learhing such
as factual learning, problem solving,’
creativity, «~tc. Second, a more detailed
process analysis (e.g. attention, perc?ption,
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encoding, memory, deduction) is needed
within each of the outcomes of learning.
Third, consideration needs to be directed
toward classroom learning and academic
achievement.

Additional work is needed in which a systematic
approach is taken with respect ©o studing the
implications of the rcvlationship between
learning and cognitive style. Given that
analytic Ss are more efficient learners

than are global Ss, then three methods or
procedures arc possible which can help solve
this probiem. Zach of these possibilitiecs

.suggests a research effort for thier own

sake.

a. Attempts could be made to change an in-
dividuals cognitive style. This possibility
is perhaps the least appealing for two
reasons. One, limited research efforts
have suggested that this is not very
likely, but these studies have represented
a short duration of time devoted to change.
Two, this solution involves making a
value judgment that the global cognitive
style is undesirable.

b. The precise process or processes could be
identified which contribute to the global
Ss' deficit and then training procedures
and programs can be developed which will
help overcome these specific deficiencies.

c. Attempts could be made to design instructional

materials which are compatible with an
individuals existing cognitive style.
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CHAPTER SIX
PROJECT SUMMARY

A series of three experiments were conducted
in order to provide information concerning how an
individual's cognitive style iafluences the d.velop-
ment of a strategy in a concept identification task
and how an individual tests his hypotheses in a
concept learning set task.

In the first experiment, 40 Ss cach solved 80
conjunctive concept identification proolems following
a selectiorn Paradigm. The Hidden Figures Test was used
as. 2 means o} identifying an individual's cognitive
style. One half of the Ss were identified as being
giobal (scored a -1 SD below the mean) and one half
of the Ss were analytic (scorad a + 1 SD above the
mean). The major results showed that analytic Ss
solved the concept learning problems in fewer trlals,
less time, and in fewer trials beyond sufficient
information; solved a greater percent of problems
with a perfect conservative focusing strategy; and had
a higher mean focusing score than did global Ss. Both
analytic and global Ss, however, improved considerably
across the 80 problems and both groups of Ss adopted a
conservative focusing strategy.

In the sccond experiment, 310 Ss solved a total
of 24, four-trial learning set problems. Across all
problems, there were four bi-valued dimensions (color,
letter, size and p051tlon) Within each problem, cach
value of eacn dimension appeared an equal number of
times with every value of cvery other dimension. Two
groups of Ss solved a total of 18 outcome problems (E
informed § of the correctness of S's response) and six
nonout come problems (S received no fecdback). Each
group consisted of an equal numoer of analytic and
global Ss which were determined on the basis of a median
split. “Also each group of Ss had the nonoutcome problems
distributed over a different sequence of problems. For
both groups of Ss, color was the correct dimension during
the first 12 problems and letter was the correct
dimension during the last 12 problems. A comparison
between analytic and global Ss was made in terms of the
frequencies of occurrence of certain cxperimentally
defined nypotheses. A higher percentage of analytic
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Ss responued €9 the correct dimension during the learn-
ing set problems than did the global Ss, and global

Ss consistently manifested a greater percent of error
hypotheses than aid analytic Ss.

In the thira experiment, 30 analytic and 30
global Ss received 24, 16-trial problems with in-
termittent reinforcemsznt, i.e., E said "~ight" or
"wrong" only aftcr cvery fifth response. Results of
this experiment werc consistent with the findings of
the first two experiments. In general, analytic Ss
solved more problems corractly than did the global
Ss. Furthermore, there was some suggestion that both
analytic and global Ss had little trouble with problems
whieh provided positive feedback, but on problems with
negative feedback global-Ss seemed to have considerably
more difficulty than dig analytic Ss.

‘These experiments clearly ‘demonstrate that cognitive
style is an important variable in concept learning. The
results of thesc studies were discussed in relation
to the body of knowledge concerning cognitive style and
implications for future research and educational practice
were identified. ' '
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Small "Jhite

neynA

Right

Small Purple D
Large Purple K
Large Green D
Small Green K




Proolem

Provien

?roblem

Problem

Problem i

Problem

Problem

;14

#15

216

#20

cara
carc
card

card

cara

CAarG:

cara
card

card
card
card

card 4

carc
card
card
card

- carc

card
card
cara

card
card
card
card

card.

card
card
card

o N =

=W N

Left

Small Purnle %
Large .slue T
Large Purple X
Small slue £

Left
Large Yellow .v
Small Yellow J
Small. “hite :
Large ilnite J

weft

Larce. 3lue

. Small Slue K

Large Red K
Small Recd P

Left

Small. 3roun D
Small. Yellow J
Large Brown J
Large Yellow

Left

Small Red. :
Large Red ¥
Small !hite ¥
Large Yhite i

Left

Large Purple 2
Large Green.(

- fmall Green.?Z

Small Purple
Left

Large Purpie G

Small {lhite.G

Large ‘ihi e T
Small Purple T
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wright

Large gluc [
fmall Puxrnle X
Samall Jlue 7
Large Purrle 4%

Right

Small 'nite J
Large "'nite .
Large Yellos J
Stiall Yellew -

Rigat

Small %*ed X
Large Rea P
Small Blue F
Large Blue K

?1gnt

Large Yello

Large Bro-m D
Small Yello's D
Small 8rowm J

Right

Large "hite Y
Small 'hite .
Large Rec¢ :
Small Red Y

Klgnt

Smal1 Green
Small Purple 2
Large Purple ¢
Large Green 2

Right
Small ilhite T
Large Purple T
Small Purple G
Large White G




Problein #21

Froblem #22

Problem £23

Problem #24

card
carc
card
card

cara
card
care
card

carad
cara
card
card

Left

Large Reu 3
Large Yellou C
Small Yellow B
Small Red C

Left

Large 5lue C
Large Green (
Small Blue ¢
Smell Green C

Left

Large Red T
Small Purple 7
Small %ed ;.
Large Purple :f

Left

Large Bron 2
Small Drown X
Large Yellow X
Small Yellow Z

Small
Small
Large
Large

Small
Small
Large
Large

Small
Large
Large
Small

Small
Large
Small
Large

Right

Yellows C
Re¢: B
ReC C
Vellow E

Qight

Green (
lue C
Green C
Slue G

Right

Purple .i
Reé -
Purple T
Red T

Right

Yellow X
Yellow 2
Brown 7
Brown A
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Aruitoxt provided by Eic:

INSTRUCTIONS FOR EXPERIIGENT I

The tape recorded instructions were as follows:

In this experiment you will be presented with
several easy problems. Lacii problem consists of a
series of slides like this one. (The first slide
Wwas projected on the scre=n.) During tris experiment
your task will Le to decide whicn ¢f the tuo stimuli
is tue correct stimulus. Indicate in the first answer
space on your answver sheet the stimulus you taink
is correct. Do tais b; either circling the + column
for the left-hand stimulus or by circling the - column
for the rignt-nanc stimulus. You will oe snown whicii
stimulus was correct after you nave indicated your
answer. Tnere 1is going to be a series of stimuli like
tais first slide. You are to follow tae same procedure
on them as you are folloving on this pair of stimuli.
Please mark your first ansver.

(Five second pause.)

8y now' you should nave marked your choice on
your answer sheet. Tanrougnhout tiis experiment do not
Change your answer when the correct answer is given.
Tne correct stimulus on this slide is the stimulus
on tne right. {£xperimenter pointea to the correct
stimulus.) You shoculd have circled tine - in the first
answer space if you werc correct. Please answer
as soon as possible after cach stimulus is presentea.
For each siice; I will point to the correct stimulus
after you have filled in your answver. For the next
15 slides you are to circle either the + or -. You
should begin on blank numder 2. (The remaining 15
example slides were now presented.)

The larger letter was the correct scimulus for
each of these first 16 slides. These slides were a
demonstration problem. The stimuli in tais problem
variea on the four dimensions of size, position,
color, and snape. A given stirulus was either large
or small, czither on the rigat or on the left. either
rea or green, and eitner an 'A® or an 'E’.

In ecacih of the remaining problems, onec of these
cues will always give the correct answer. For each
slide I want you to tell mc whicn of thesc twc you
think is correct and I'll tcll you wnether or not you
are correct. 1In this way you can lcarn the basis for
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ERIC

Aruitoxt provided by Eic:

my designating which stimulus is correct. You can
figure out whetner it is boecause of the color, the
letter, tne size, or tne position. The ovject for you
is to figurc this out as fast as possible so that you
can choosc correctly as often possiple.

Beforc all nonoutcome problems the following
instructions wure given:

The next proolom will be a test of how much you
nave learned thus far. During tae next problem I
will not point to the corrcct stimulus on eacn slide
presentation. Becausc this is a test; you are to continuc
to try *+» get 100 purcent correct. (Thec apprropriate
space on the answer sincet was spuecificed for cach
nonoutcome problem) .,
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In this experiment you will be presented with
several easy problems. Each problem consists of a
series of cards like this one. (E places the pre-
training deck in front of S and points to the top
card) Each card will contain two letters, and the
letters will be of two colors. You will also notice
that the letters are of two different sizes, and, of
course, that one letter is on the left and or.e is on
the right. Every card will be like tihis onc except
that the letters and the colors will be different,

One of these two is “correct™ in the sense that I've
marked it here on my sheet. For each card I want you
to tell me which of these two you think is correcct and
I'11 tell you whether you're right or wrong. Then you
go on to the next card, again you make 3 choice, and
again I'1ll tell you whethner you are right or wrong.

In this way you can learn the basis for my saying
“right” or "wrong." You can figurc out whether

it's because of the color, the letter, the size or

the position. The object for you is to figure this out
as fast as possible so that you can choose correctly as
often as possible.

I'1]1 give you a demonstration problem first, so
that you can get the idea. Then if you have any
questions, we can answer them. Is it clear? You
go through the cards one at a time, making a choice
for each one.

E presents Pre Problem #1
10 trials

(At the conclusion of this problem E ask

S for the solution of the problem. ~If S

says “green’ then continue. If any other
response repeat the problem.)

On this last probiem I said "right" whenever
you chose the green letter. This is typical of all the
problems you are to solve. Either the left position
or the right position; the large or small letters;
one of the two cclors or one of the two letters will
consistently be¢ correct. There are only these
possibilities. Your job is to figure out which it is
and to be correct as often as possible.
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Now, are there any questions? If this is clear
I want to add one more detail. In the last problem
I said right or wrong after cach card. For the next
problem I will not always tell you whether you are
right or wrong. After some cards, I'll say nothing.
I'11 mark here on my sheet whether you have made the
correct response or not but I won't tell you. Don't
let that disturb yocu. T:y to be right 211 the time.
This next problem will show you how it works.

E gives Pre training problem #2
Outcome on 1st, 3rd, 6, 9 ----28

Then give problenm #3
Qutcome on 1st, 3rd, 6, 9 ----28

Now I will give you one more practice problemn.
It will be just like the last two except that I
will tell you whether or not you arc correct after
the first card and every fifth card therecafter.

E gives Pre training problem #4

In that problem the solution was the left side.
From here on we will go through all the problems
without stopping. The problems will all be like the
ones you've just had, always with one of these sinple
solutions. That is, one of the colors, sizes, letters
“or positions will be correct. Also, I'1ll continue
to tell you whether you are right or wrong on zvery
fifth trial. Your job is to be correct as often as
you can, even when I am not saying anything.

>

Any last questions?
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