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ABSTRACT

This study explored the relationship of two
distinctive types of divergent cognitive styles, "cold® creativity
and "hot" creativity, to academic overachievement..The "cold® .
divergent cognitive style was found to be a controlled,
problem-solving approach to stimuli, whereas the “hot" divergent
cognitive style was a freer, more impulsivé regponse to stimuli
involving more emotion. .The results show that the cold divergent
variable of verbal originality is significantly charhcteristic of the

overachieving group; however, the variables of fluency and
flexibility do not differentiate the groups..There was no significant
difference between the overachieving group and the normal achieving
group on hot divergent cognitive style..Convergent abilities were
found to have little predictive power for divergent abilitiges at any
level. .Data sheets are appended.. (Authar/LAA) - ’
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DIV-RGENT COGNITIVE STYIES IN
ACADEMIC OVERACHIEVERS

- . Nina R, Spotts -
Glassboro State Collgge
- That differences in achiev@nt can be attributed to varying personality

characteristics other than cognitive varisbles has been widely assumed. The
question arises as to whether there is indsed a cognitive -variable involved
which has been 6irerloolnefl, although achievement is known to be basically
dependent upon a sub;jeé’t's cognitive processes. Achiavement potential has
uéuany been predicted by group intelligence testing and i'epwte_d as IQ scares.
Standardized group intelligence tests have been found to be basically a measure
of a c_onvergent cognitive style, In the instances where a student's grade-point
‘a,ve'rage exceeds what might b_e' predicted from his IQ scq;é, the behavior is con-
sidered in this paper as overachievement. ‘ - |

There have been many assumptions put forth to explain the overachieving

) studeri‘i: as an error of measurement, a person with a high need for achievement,

a teachg:-cmtered student, etc. , ﬁlply'lng t:hat overachievement is a function of

emoﬂcrﬁl or —"mtivational"‘ (as differentiated from cognitive) yariables; Getgels

~and Jackson’ (1962129) explored the ‘poss:l.'t;ility that ov’exja[ct;ieviers, ‘defined in . -

their study as high creativity sﬁuglents ’ w;sre m’ot}:lvaied by a need -for'achiévmnt.
The Hc&olland'need:achievquént, measure and Strodbeck's V-score were used with
results indicating no difference in k-‘needi for _a;;hieveun'ent betwesn the high

creativity students and high IQ students, nor wa.s ;l;herei 4 di’fferéncé 1;hen' éom’p‘az‘qd .
with the general student population. o Lo i“ L "
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Getzel et al (1962:36) also explored the relationship of teacher attitudes
and values to the attitudes and values of the high creativity and high IQ
s‘budcnts, concluding that the high I students were teacher oriented, brt the
high creativity students were not. The high IQ students valued and'disvalued
the same cbjects and ideals they believed their teachers did, the high creativity
students did not; therefore, the overachievement was not attributed to a special
kind of motivation such as "striving for good grades or succass," ‘

A creative person's intrinsic search to acquirc information and his
motivation for achievement mey arise from the ‘stimilation of successful learning

} . which in operational form can appear as scholastic achievement. Guilford
/ (1970:167) separates this from extrinsic motivation vwhich manifests itself in
o the struggle for grades and pleasing others such as parents and teachers.
Since many students » a8 stated before,. attain levels of achievement that
‘ . are underestimsted by the presently used measures o\f' prediction, it is possible
that their achievemert involves cognitive variables not sampled in intelligence

) R L ‘ testa.. Thus the possibility existed that divergent cognitive style may cone
tribute t0 a level 'of schoiastic performance not predicted by measures of -con-
vergent cognitive style, (R scores). Two divergent cognitive styles are con-
sidered ‘as were postulated by Taft (1971). The ‘o distinctive types of

.
[ R TV

g divergent cognitive style were termed "cold" creativity and "hot" creativity. A o
‘The "cold" divergent cognitive style was found to be a controlled, problen- '

solving approach to stimuli ’ whereas the. "hot" divergent cognitive style was a -

-

: i‘reer, more impulsive reaponse to stimuli, at the same time, involving more "
7 emotion. The eJd.stence of these two styles would account for vary:l.ng results in
) o studies of the relationship of " intelligence and creativity, ‘as the problem-solvirg .
"cold" divergent cognitive style should be more likely to cross ‘into. the domain of

' ! e T ) mmnigence test measuree than would the impulsive "hot" divergent cogxitive etyle.

. LA -
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The subject with “cold" cognitive style was more likely to use his imagination
in service of his environmental demsnds and practice self-restraint in normal
conditions. The subject with a "hot" divergent co;;n:lt:lve style yields to his
impulses and fantasies and is less interested in coping in a calculated way
with his environment., Both styles are alike in important qualities such as the
use of :lnf:uition, and the ability to be 1ﬁconventimal. It is the mode of
— —-expression ‘which differentiates the two-styles.
In order to explore the phenomenon of overachievement .in terms of

cognitive ‘vu_'iablea , the following null hypotheses were formulated:

(1) Measures of cold divergent cog,nit:ive styie will not differentiate
the overachieving group from the normal achieving group.

(2) Measures of hot divergent cognitive style will not differentiate
the two groupé. |

(3) The range of divergent cognitive scores is comparable, at the

| various IQ levels,
The correlation between convergent cognitive style scores,
represehted by IQ socres, and divergent cognitive style scores is

not signiﬁcd;;t'.

METPTS

Fiffy ?ubjects were selected, 25 served as an experimental group and 25
seﬁéd as a control ;;_’roup. S'Q were selected from the senior class of a
aubmjbhn ‘high school. This age group was chosen because seniors have a well
‘eatai’blighed achievement or nonachievement syndroms; also, creative acts as

Barron (19_63) has pointed out, are more likely to be the products of habitual

~ systems of responding, and are wll defined by the 12th grads. The 12th grade

r
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population consisted of 239 students, but because of incomplcte records, only
213 were used in regression data,

Assignment Design:

B The selection proccdu:re was designed to yifld two groups of 25 students ’
each of whom would be equated for convergent cognitive ability, which was in the
operational form of a Kuhlmann-Anderson Intelligence Test score. The corrclat:lon
of .59 between ‘the IQ scores and the grade-point avcrapcs of 213 acniora was
significant beyond thc .01 lcvcl fot a two~tailed test. Individucl atudcnt

GPAs were then predictcd on thc basis of a regression formila a.nd those students
whose GPAs fell above their predicted ratios by at least one standard error of
measurement were designated as overachievers. The Ss were contacted individually
for participaﬂon in the study. Upon obtaining 25 students as Ss in the over-
tchieving group, the same number of Ss » vith mtching IC scores and whose GPAs
fell within one standard error of mcaaurcment of their predicted GPAs, were
contacted for participation in the control group.

~ RESULTS

Oroup Comparison on Measures of Cold and Hot Divergent Cognitive Style:

Thc t-test was used to indicate whether hypotheses 1 and 2 would be acceptcd

or re;jected. The measures of cold divergent ccpnitive ‘style are the fluency,

flc:d.bil:lty, and originality scores on the Torrance Tests of Creative Thinking.

The null hypothesis was accepted for the varisbles of fluency and flexibility,
The t-test ratio for fluency was 0.00; indicating there is no significant dif-
ference between overachievers and normal achievers on the cognitive ability to

produce divergent semantic units s the number of relevant responses produced in a

limited time. The t ratio of 1,23 for flexibility indicated that there is not a

-
.
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significant cﬁ.ffprerice between the two groups on the cognitive ability to

produce divergent semantic class_ea s shifts in thinking,

The null hypotheais was rejected for the'cognitive v.ariables of originality.
The ¢ ration of 1,81 indicated a difference between the overachievers and normal,
achievers, significant at the .05 lsvel, This implies that the cognitiv.
variable of originality distinguishes the overachievers from the normal achievers
on the ability to produce divergent semantic transformations, remotely associated S
responses involving a men:al leap from the obvious and common place, 7

Null hypothesis ! xzn accepted for the hot divergent cognitive style. The

t-ratio of 1,00 between ‘he groups on the Barron Welsh Art Scale indicated a

trend in the direction of *«‘:e'ovei'achieviné; group, but it was not significant.

The t-ratio of =0.80 for the What Kind of a Person Are You? screening device
indicated no difference between the overachieving and normal achieving person.h

r
ey
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The Range of Divergent Cognitive Scores at Three levels of IQ:

€

Hypothesis 3 was acéej:ted; the range of divergent cognitive scores :ls; -
éomparable at the various IQ levels. The spread of divergent cognitive scores
was as diverse at the lower level of IQ as it was for the middle and upper levels.
The research by Guilford (1967a:166-169, 1967b:9), Chambers (1969:7905791), and
Barron (1969:h2) had indicated that the scatter would.be more diversified at
higher levels of IQ, but more coalesced with IQ at the lower levels. This is true |
if 1Q of 60 18 used as lower limit rather than 85 which is the public school lower
limit i;or_ rpgula;rwq}_gssea. | _

The findings) of this study indicate that a student with a high score on a
divergent cognitive style measure was as likely to be found in the lower or middle
IQ level as in the upper level, It can be assumed by virtue of the normal

distribution concept, that more students are represented in the lower and middle IR




' - - -
levels, therefore, the residual of divergent cognitive style in the middle and -

lower IQ levels suggests an untapped potential even greater than at the upper

" level of IQ. Perhaps students who are not exceptional in either cognition,
memory, or convergent thinking, use the divergent cognitive style in compensation
and becoms more effective persons than wouid be possible with total dependence
on the aforementioned convorgent abilities, Thi’s spontaneous occurrence of a
cognitive style without ito recognition t'u'ough rewards 1n the educational system,
brings to focus the possibility for its utilisation aa a help in reinforc:.ng the
etudant with & lower lovel of IQ.

——

T et e o

; The Relationship Betmn Convergent Cognitive Scoros and Divergent C_ogtitivo
‘,’ scorea- .

Hypothoaia L that the correlation between convo"gent cognitive acorea ’
, = reproaenteamy“m scores woulmbe signiﬁ.cant, was accepted. The data ftr
: _ Penroon r indicntod only one definite but small relationship betweenhthe
‘ c_onvergqnt scores and divergent scores, .3 was the low corifolation between IQ
‘ scores and originality scores of the normal achioirers.— The Pearson r was .08 on: -
| this same measure of originality and I0 for the overachievera. The Pearson r for

IQ scores and fluency scores was .06 for the overachievers and .2;6 for the
" ‘norrel achievers, the relationship being almost negligible, The sams finding

was true of the divorgont cognitive ability of ﬂexibilitfwith IQ, the Pearson r

vas .12 for the normal achievers snd .16 for the overachievers,

The Barron Welsh Art Scale , used as a measure of hot divergent cognitive

style, dramatically indicated a definite but small negative relationship, -.33,
between 10 scores and this hot divergent measure in the normal achieving group. ‘
The overachieving group Pearson r was .06 between IQ and the Barron lelsh Art Scale.
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What Kind of a Persor Are You? Scores were found to have a low correlaticn

of .36 with IQ for the overachieving groups The elieht correlation of .10
between IQ was. found for the norml achieving group. Again, as with the
Barron Welsh Art Scale, . the normal achiever correlation findings indicated less
correlation between convergent abiliiies-and their hot divergent ab:llities.
Scholaetic success, a:. pred:lcted by convergent abilities, evidently doea not
indicate or depend on hot divergent coé:ﬁive abilities, The measure oi: cone-
vergent cognitive abilities does not have predictive power for divergent

cognitive abilities.

CONCLUS IONS

Analysis of Two Divergent Cognitive Styles:
‘It is not surprising ttnt the two groups were not different in measures of

- ﬂuency, the ability to produce units of thought ‘as it is a more primary
.cognitive avility in Guilford!'s conceptualization of intellectusal abilities ’

and would be expected to be basic in both levels of ach).evement. The noticeable
trend in the direction of the overachieving group, indicated that although
fle:d.b:llity, the ability to produce classes by shifts in thinking, also wae &
primary ability, it requires more intellectual energy than fluency,

' The cognitive variable of originality, the transformation of previouws- units
or classes of thought, involvee a higher level of in'tellect;ual energy, and would
be expected to occur less frequently in a general population, therefore, by chance,
it would rarely occur so consistently in a group, unless that gx:oup was not
typical'of a normal population. )

Although the null hypothesis was ‘accepted for two variables, fluency and
flexibility, it is felt that these abilities do not represent the intellectual

energy of originality, and therefore are viewed as less descriptive measures of a




cold divergent cognitive style. They are considered as contributors to the
style, but not as powerful independent measures of a divergent cognitive style,
These ievel; of divergent intellectual energy are similar to the more primary
mental operations of cognition and memory and the dependence upon these abtilities
for both convergent and d:lvergont.l production operations, -

The defi:n}te but szall neéat:lve relat:lonaﬁip‘ between IQ and a hot divergent
cognitive style, as measured by the Barron Welsh Art Scale, could be showing the
implications of imulsivity, Delay function of the ego has been shown to be

related to pez;fomance on :ln;.elligance tests (Spivack, Levine, and Springle, 1959),
thus,the characteristic response style of a student w{tﬁ & hot divergent cognitive
style would tend to sert as a hindrance in intelligence testing. The lower IQ
.8core studonta were among the higheat scorers on the Barron Welsh Art Scale, The
ability to inhibit or delay plays an 1ntegral part in success or failure in test-
ing u well as in acholaatic work, ‘l'he student with cold divurgent cogzitive

style can inhidbit or delay his responsea, which enables him to be successful on
tuting amd in acholut:lc endeavors,

»

The Range of 'Divogont Cognitive Scores at Various ~ ~ svelss
A high IQ score did not indicate thé student's pOBaibillty of being highly

crestives The high IQ scorers, in many cases, were the lowest scorers on measures
of divergent cognitive style. This indicates the discrepancy between presently -
nasurod Abllities and cognitive potential which has not been recognized,

The Relationah:lg Betwen Convergent Cognitive Style and Divergont Cognitive
2oyes

‘The low relationship found in this study between convergent cognitive style

and divergent cognit:l.vé style indicates that a studént with divergent abilities,
will have a-minimal level of convergent abilities needed to function in regular

classes of the public school. Divergent cognitive response depends on cognition
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and memory abilities as does a convergent response, but beyond this minimel level,
measured by intelligence tests, the divergent abilities cannot be predicted in e
relationship to the convergent abilities, The tests used.in this study were
measuring abilities not measired by the intelligence test,

The overachievers have found an avenue of expression for their cognitive

style, but the reason for this exceptional achievement has remained open for
Gxnlontion. This study has shown the aspect of copnitive functioning vsoc; by -
thia group to be unmsasured by the 1nte11:lgence test and to be, primarily, the
cold divergent cognitive ability of verbal originality, the ability to transform
semantic wnits and classes of thought,
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TABLE II

COHPARISON OF QVERACHIEVZRS AND HORMAL ACHIEVERS
- ON TESTS OF DIVERGENT COGNITIVE STYLE

Standard
No. Mean Deviation variance t-ratio

TTCT Fluency . .
Overachisvers - 35.u% 8.42 73.64%
Normal Achievers 35.4%  10.35  111.59

TICT Flexibility
Overachievers 25 23.08 4,83 24,33
Normal Achievers 25 21.72 4,14 17.88

ITCT Originality .
Overachievers 25 323.59 16.43 263,92
Hormal Achievers ¢ 25 28,52 21,48 132,29

Barron Welsh
Art Scale :
OVeracpievers 28 3W.b0 . 172,33
liormal Achievers 256 30.60 187.16

What Kind of a
Person Ara You?

Overachievers 25 26,36 23.74
Hormal Achievers 25 27.76° 28.9%

#Significant at .05
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TABLE IV

THE PEARSON PRODUCT-HOMENT CORRELATION BETWEEN , 4
CONVERGENT COGNITIVL SCORES AND DIVERGENT
COGHITIVE SCORLS )

basd c g JR L 21 VWPV " »
. Convergent
Divergent Kuhlran-Anderson t-ratio
Intelligence Test
R ) TTCT Fluency
: Overachievers «06 . 0.29
liornal Achievers v «28 1.30
TICT Flexibility
Overachievers ‘ «16 - 0.78
Normal Achievers 12 0.58
‘ TICT Originality
: Overachievers . s - <08 0.38
; .. Hormal Achievers .38 1.98
1 ‘
3 Barron Welsh
é , A Art Scale. ~ )
é ' Overachievers «36 0.29
‘ Hormal Achievors ~e33 ~1.68

; What Kind of a
: Person Are You?

% Overachievers «36 1.85
’ Normal Achievers .10 O.48

e s . w




| B
ERIC



