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The purpose of ‘this study is to clarify further the

‘students. Thirteen palrs of twins, eight monozygotic (MZ), five L
dyzygotic (DZ), were administered the Torrance Tests of Creative . Lt
Thinking, MMPI, and Revised Beta Examination. The F ratiq for testhg
significance of within-set variances of MZ and DZ twins did not |
reveal herédity to. be a significant factor in creative output. . -
Significant correlations are-reported between verbal fluency and
hysteria and between depression and figural fluency and figural .
orlglnallty. Numerous significant correlations occurred between~
measures:of intelligence and creativity and among constructs of G
creativity. Copclusions were: (a) measures of creative thlnklng do
. provide data on students in addition to that furnlshgg by tests of
*  intefligence, . (b) factors other than heredity inflpence creatlv%ty,
and (c) ‘creative ablllty is diffuseVas well as spec1flc and is
-related.to certaxm%feasures of 1nte111gegge} (Author)

P

~ «

e ~n.‘t ot ;fe’;r o < .‘:
' v ) ) ‘i” K4 ) ' IS - .
HER PR ° ! . ¢
T yoos 4 Fe "
- s 3 . - - )
e/ ! /:‘: P & . . ' i - /.
. N . . >~
L el - ;o AT
L3 : . o - g )
’ v -~ . L PR /‘,C—‘
- - : gyt S
. , vl S P \d R KANN I . . " s L ez R
\".‘f?,f'f. . . L « - AR s 4 . "
i N Y AT s Ry AU .
ors’ Sym 0T W ARy A 2 e .
a “ R - co S AN N - u{)/éi e e T =
7 LA = N roo she ST - T8 IS o
. ) -z Y V?I’-T“i Ve o w ‘? VAN o Zz e ‘ j
E : ‘ ;*f: SR > , P S O </ -’:‘1 il -'-&"i NS ’ L
“ - .," LY », HR -l“i ; 1"’", e '/t/ ;' et o R _. PR
-t i'. y P/ A A RTINS . =
. ) R ‘ H ,1-’ oty Wi A e . //’ _{,’,»
» . s “ra R -n . e - /,,/ -
.***********************************‘5***#*** ***********************¥**
: * Documents acquired by ERIC)ﬂnciqge mgny 1nfonmai unpubllshed “* p
* materials not available from. other éburces»mERIC,makes _every. effort * 7

. 3 * to obtain the best copy, avallable‘.ﬁevértheless, 1tems of marg1na1 1f
aﬁé‘}w reproduc1b111ty are often encountEréd‘and this, affects the.qualaty

?;i}_5§;&%$ the .microfiche and hardgopy, reﬁibﬁuctjons ERIC maﬁesAavallableh),¥ ,
§§n;,¢hixlafﬁhe ?ﬁIC Document Reproductloy»SerV1ce (EDRS)‘{BDR§'15 not -
S iy 6n51b .for the uality of thé@orlglnai document. 35 roductlons *
- EEESh .

. 2N §11ed by 'EDRS arkthe best thafﬁcan pe made froy the origimad... * .
N %/fﬁng *x****ﬁn***********************x§y************* *********%g***** ox
PO o) _..' N R y /' Lon v = e e /_(,-g : "‘f 1
SRV A S I T Lo
; ¢ }.f’;"[’ \5“:‘;\‘ f‘\; /‘_.’ = -'-;';.{; R =
JLRICH - 5%t oy I

= AR I 1 £ T
.’%‘%" " A:L Ii':«»i' i ;‘,"‘:'\t‘{ .-” K J,,"‘ "{5:‘:,}(],4 s’




X Py . .
. ] ] . ] 1 Y
b 1 N J .
.. | |
. . |
. ‘ o | |
’ ’ ' . ) ¢ - .
. o ’ * ’ B - t B .
. AN ' i \
QO ' -1
. , .
\ ‘ . 4 . 3 ‘
s . |
; W 7’ . . i . ' . | .
o> . . ’ | ) |
. . . ) |
(- . . |
b - . . . \ . ’ -‘; A
| 2 | . ; ’ 1 s DEPARTMENT OF HEALTH.
- ‘ R ‘ EDUCATION & WELFARE
. L«-J \ . ) NATIONAL INSTITUTEOF . )
: ‘ - ' ‘ EDUCA"bNBEEN aerRo
‘ Ry ! CUMENT HAS ‘
. h L?J‘csegoextxcn.v a5 RECEIVED FROM ) 4
. ks ®  THE PERSONOR ORGAmZATlggPO'RNI'%!:S ’.
. ‘ ‘ \T POINTSOF VIEWO
i ‘ h ::IA":%D DO NOT NECESSARILY REPRE ,
- - ) : SENT OF FICIAL NATIONAL INSTITUTE OF Y i
N - | ] EDUCATION POSITION OR POLICY
. > . s . ,
) - A\l ‘ '
e — ) |
.7 . - -, Lt ~ » ) ) .
< . . . — ] - ’ ] ] ‘
- " . R . .
“-" " ’ ' | |
- A \ ) . ' |
- " 4 . " - - . - . » c . . . ‘
o ° - .
g g Creativity in M S : )
S vity in Monozygotic and Dyzygotic Twins - . ' ‘
’ ) l' . ~ ‘ ‘
LT « . 1
‘ "‘ ) ' : 4 N v
PR - - P . ) ) . / ) | |
~ .- , | ' | |
‘ . - ’ » . . )
. N |
:‘ . . . . , .
. . Al PR a . ) : l ' . .‘
i ’ e e N4 2 - ,
- e - " P . ) . . )
~ s . - . .. . "
- . - . - . )
’ 1 . -
) v ° - . )
- ) . . » . - . . .
} _ \ ' | |
* * PG - .
K e TR L Bert 0. Richmond o |
. . - - > | |
. e p
S f : -
- L T T . University of Georgia o _ o
2 \ . . > ’ L <, . . .
4 ) ' 7
' .. ] . , ‘ |
M N . . , )
| 3
) ] . - |
P . ' L ' ‘
. . . ' ‘ |
i Pl . B ) N ‘
-~ vi- “,’:’. - " . ) ’ . |
Ly v . % 1 . . . . . ~
Y3 . 2 " o A . .
5 . , ~ ~ ) . . R ‘. ° . .| R
N Y : LT A - . . o )
B ’ ' | \ ' ) ’ . v
s B - " . . B . | |
3 ~ ral "'-,: AN t . . ‘ ‘.‘.y" ' . | .
h R .. . o i N o o
- . “ . ~:w Py ' R . ' . ’ .
- ‘)’- LLY . . ‘ R . . . ) .
Al - - 1“’ "’. . )
. - PR . . . )f . . - . L. s . .
) - v‘*\' . ' ] | .
.
’ K . ' .- ) . S
N M . . ., @ . '4 . .
. * - . . ' )
. . o
,oat N . ) . |
) . .
: ’ X /, ‘ ~ ) . o ’
\ , ' . . .
3 > . . I3
. . . : ‘ |
‘ 2 * . d
’ g . « } 3 ‘
. 4 X
) ' . el
- . , N '
’ -—‘ ) ) : . * 7
5 : - ’ . PRAS N
t, . ‘ '
. e . o~ . & ' ) -
) . )
; M.~ ) B ]
. v & - . », o N e
’ . ;‘:‘ \ ‘ » 1 .. ’:2‘
- 1' FullText Provided by ERIC . : : . ‘.\ h ; | ; ‘ ‘
“- N l"‘(\; - . ~ ’ . - . ..
’ ‘e S , )
? - . B '




” . . ! - i . . . D- v - i ' ..;q'.
: ‘e Creativity i Monozygotic and Dyzygotic Twins

The dﬁestion of why4some pupils succeed in !ducation.whereas others

S . B
. - * 1 -

- do not:remains'a perplexing problen that challenges educators, counsel—
T s ors,‘%sychologists, social workers and the general public.“ Solutions
~ ™ . \ o e " ¥ P
. \\\\to this problem oftan encompass the nature-nurture controvérsy suggest~ .
’(;i PR

ing either that'ability may be more or less fixed by hereditary factors '

'or that it is subject to change through specified "environmental factors. .-

> N
~,

Mandenberg (1966) -provides’a comprehensive analysis of twin’research.

' ‘He notes that the relationship between heredity and physicai:characterié— )
tics is much easier to clarify than the relationshibé‘betWEen’the influ~

. . ' R ey .
ence of heredity on cognitive'and §ersona1ity characteristics of indiv- .~

‘

& v
2‘; >
s

# ~ . v ‘,\
‘ Y ) s B /’
H - » . : By o4 Y-

P - iduals. Cattell (1963) suggests that cognitive abilities may be dis— - v
. ' G, - -
‘ . tinguished according to criteria of fluidity and crystalliéation.'
He finds evidence that the. more fluid,cognitive abilities are morej '£‘~i
. subject to influence from the environment. Gottesman (1962) found it | -
~ possible,to'd}é%erentiate among types of.neuroses‘withlrespect'to their !
X . '\\genetic cdmpdnents.. ’ ’ ) - ?.‘2'
. o ' AIthough‘the:genetic components of many abilities related to educa-
T ,tional Succééa have been expléred .there is a‘scarcity of reaearch" l—o_ ]
. . . ing with the genetic determination of creative‘thinking. - %f
'! 4“ There ha; Jbeert an ncreasing concern in recent years: in'understand— gf,
. ’ ing creativity. ' "fff
\ ) derstanding abilities "
’ . ﬂcess: Several well kno n*instruments have beefl derived {n an pffort to
. define, quantitativ 'y and,qualitatively, a, construct of creativity. ' o ~%“ﬁ
. : RS .
_ .- Lo ; Guilford 21950)~;efers to 1950 as the year %enerally regarded as the
turning point with respect to an incréised interest in creatiVity. He citea
C~ L ‘\m , ) 'rf 3 *.:;‘ 58 -
A . . . ‘;:31&‘3%51”':. ’ L B
‘:% LA ' ’.%1 :; e ;3;. L
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geveral factors. that contributed to this increase in interest. With res-

_pect‘to the relationship between IQ score and creativity score, Guilford
. ‘ ~ - 2

- i has this to say:

-

-

+

\ S When’ the whole range of IQ is included, say from 62 to
.- 150, there is a chracteristic scatter plot. This plot_shows
. ! that when the .IQ 4s low, scores an tests of creative poten-

o’ ‘. tial can only be low. When the IQ is high, there can be a 5
' pl . wide,range in performance on creative tasks, (Guilford,
P 1967, p- 9. ° - . . ‘ )
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tribute to the wide range in performance on-creativeftasks‘hmong students

4
.

, ~who are avergfe of above average in’intellebtual ability.

'f%ﬁé purpose of the present study is to isolate variables that may con-

It was assumed

that such variables might be classified under heritability, exﬁeriential
{\

~
4 a

o& personality factors. *

. It was also posited that the nature of the tasks

.

({\required by the intelligence test colild- shed light on_ the individual's per-

formance on the creativity tasks.
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Thirteen paisf of twins from metropolitan Atlanta and Athens;'Ceorgia

./\:

were.Selected as subjects.

‘ - N

. thidentical and five Were dyzygotic or fraterhal.

Eight of the pairs of twins were mon9zygotic

The sample included

s

the Same number of males and females. The age range‘%as from 16 years to

4 >

20 years of agé and all Ss Were“engaged in'post—high school education or ~
’ ;

had indicated an interest in training beyond high school

The average in-
- telligence score for “the subjects was approximately 110.

. v
. N
8 ’ «* [ .

.

' ‘ Psychological Tests and Procedures - - - .

. -~ PN

4 .

Tde tests administered were: l) Revised Beta Examination,

2) Minnesota-

. ' ﬁultiphasic Personality Inventory (MMPI), and 3) Torrance Tests of Creative

. C h

& ¢
.
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Thinking; Vérbal and Figural tests (Torrance, l966).' Data were also ob-

S R < . ¢ .
i . .

~.

tained regarding sex, zygosity, age and educational attainment for:each

-
’ -

of the twins/. . - . i . : o .
. The Revised Beta Examination as revised in.l957 by Robert M Lindner _
‘and\ﬂil/pn Gurvitz uses non—language tasks to’;easure IQ. These tasks, '

-}me:labeled as Mazes, Digit.Symbol, Error:Recogpition, Formboard, Picture
Completion:and Idenrities. The(choice of a_non;language 19 test,was'ina‘ ‘

tended to meet the criticism that students tend to score about the same

¢ r

.on writteﬂ,tasks whether they are labeled ability, achievement or even

.

# -
Y

r\ ) ) .
creativity -tests. ' ; .

’

A -

»” . . .
MMPP'was used because of its acceptability as ? research instrume%B .
b -
in the somewhat nebulous area of measufEment_of personality variables.

The, Torrance Tests of Creative Thinking are comprised of tio tests'

Verbal and Figural. anh of these tests has ‘two alternate booklets, A &
NS~
B. Booklet A of each Test was used in this exgeriment. The Figural test -
- \ T .
consists of three tasks or activities labeled' 1) Picture Construction,

2) Picture Completion and 3) Parallel Lines. Each of the three tasks are
Yo > - : .
scored for originality and elaboration as_ facets of the congtruct of crea-

. u °

tivity., 1In addition, the ,Picture Completion "and Parallel Lines tasks are

scored for fluency ‘and flexibility. The Verbal test is’' g ised of seven -

tasks all of which are scored for fluency and originality. Sikx of these

© v
tasks are scored for flexibility and two may be scored for elaboration if

»

desired. Because less than half.of/the verbal subtests'yield an elabora-

"

o <
“ kD) Lo .

tion score, it was/decided before béginning the experiment to omlt the s

0 . N /
i » ' . . 3

verbal elaboration score, g S

. ' id ’

. . . .
N LI . '
‘ls ) A4

The F ratio as . described byrBlock (1965) for testing the significance

of the difference between the with1n~set variances of MZ and bZ twins was

S B
. . - . -

o«
o
. - *
-, : .
' ! . \ .
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The within—pair variance of identical twins is attributable to environmental

. Sy

. influences while DZ within-pair variable reflects hereditary differences as
(- . ' .
P Q . [ .
» Kwell¢ as envirdniental influences., A signifi‘cant F,indicates that heredity

and environment produce greater differences in DZ twins than environmental
. “ . Q
influences alone do in MZ twins.

)
’

Results

7

The significant findings in this\study are gsummarized in the following

‘——Y .

otables. Tabﬁn 1 reports significant 4ntercorrelations among the creativity

factors. Table 2 shows the significant correlatiopns bgtween creativity fact-
ors and scores on the Revised Beta Examination and Table 3 reveals signifi-

R 3 \ . " v
cant relationships between creativity scores and scales on the MMPI. The

analysis of variance was used to determine whether)gge, sex or zygosity were,
/ - .
o] 3 ¢ R 5
related significantly to creativity scores. No such relationship was found.
‘The F test for equality of variances reyealed no significant 5ifferences
\\u o ‘ .

& hetween the variance of Mz and of DZ twins ? ; ”

i&*‘{: . . rp”' Interpretation and, Summary

AT At "

lf” % This study indicates significant differences among certain variables
§

)

PR Ty, .
Y \‘_\ ':‘( ’\ : xl . »

-

;n,“ PN

\ %ﬁf CT eativity, personality and intelligence of a gr%up of adolescents achiev~
Vi >

R a ove average intelligence scores. Although none of the differences ob-

\ “”‘w Ny .
\t ingg on creativity méasures were attributable to sex, age, or hereditary fact~
\\ \.: S “} P -

' ors of the subjects, personality variableas did appear in significant relation—

4

¢

!
ship‘xo cregtivity If we assume that personality is acquired as the individ—

x,\

ual interacts with his environment then the positive relationship between

3 . &~

¢
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creativity and personality suggests an;experiential base for creativity \\\\

as'well. The lack of correlation hetween hereditary factors and crea- .

~ : . -

~ tivity reinforces the relationship betheeﬁ experience and creativity.

Specifically, scores onnfigurél fluency and figural originality were - .

°

found to be positively related to the Depréssion scale on the MMPI. Ver~

bal Eluency was found'to be goSitively related the Hysteria scale on
-~ " M - .
’ the MMPI. It is not established that a causal relationship estts bet- ’

]

ween these personality data and creativity scores. One possib

e explana-

At N »
¢ tionvthat suggests further experimentation is' that persons dzéonstrating

\ .
depressive ‘tendencies as measured by the ﬁﬂ?ﬁ:\ay~have developed figural

creative modes of expressionjwhereas one scoring high on the Hysteria
. ~ Y A i

3

scale compénsates through increased verbal fluency. This

E * creativitys R 4
vity and intelligence\factors than between‘creativity and personality var-
.iables., Creativity measures were found to measure:diff rent aspects-of

L 4

\ ! ability than those measured by the Digit Symbblzand Identities sub;ests S
. NN o
g and figural flexi-
i

of‘the Revised Beta Examination. Only figural fluency

bility tasks of the creatiyity tests were ~found to la significant corre-

’lation to the total s?ore on the Revised Beta. These findingé suggest that

although a high-average.intelligence group of students score high on crea—

. - tivityepeaeures, they also show differentiation in creativity ecoree. Thus,

‘be used i;)addition to intelligence testing to under—

- : stand the individualLs potential ability.. More of th=~fighral creativity
.» scores than verbal creativity scores were\eignificantly related to the Reﬁ. ‘

oy . T e co 'y

.
)
. vir * ‘ . l/
H .
..
.

creativity tests may
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* vised Béta, a non—language.intelligencé/test.

D e

/. ‘ * 6 :' .
7 . “u "
# ]
This raises the question

whether verba& creative tasks would be more highly correlated to a

, »

more

¢
verbal intelligen‘sgtest. Perhaps
of verbal and non-language creati
’ " <
+devised., ’ ) £

e R

ty and intelligence scales:could be

] 2 * -
ad S .
. ., ey
-
.
A SN

: - - . v , -\.l
measures of intelligence lends support to Guilford's position, mentioned: ..

earlier in this paper, that Where can be a wide range in performance.on

’
.

creative tasks when the intelzégence score is high., -

An intercorrelation matr
rd

tests is reported in Table I

x of subtests of the Torrance Creativity
. ¢

It shows a high degree of correlation
among the subtests support g the thesis that a person who is creative

O ———.

in -one area may possess a wid\‘ra\ge of creative ability. The creativ-

» \

ity tasks were not designed to measure. discrete agpects of creativity

\
’

but rather attempt to assess different outlets for creatiye expression.
. ’ o < . ) ‘
. . . .
1t is also recognized that the creative cutput bf an average or below-

-

-

average intelligence group of §s could reveal very different results.

sn conclusion, this study does reveal the utility of creativity tests

v

in measuring abilities gf those who scorge, Lbove the average on intelligence

N«)Significant differences in'creativity scores can be attributed

t

tests.
-]

‘to the sex, age, or zygosity of the Ss., It was not possible to show that -

hereditary factors are more or less inffuential than a combination ‘of here—

. -

ditary and environmental fzctors in producing a creativity score.

.

There

-

is a significant relationship between certain measures ‘of personality and

of creativity and a considerable tendency for creative ability to be mani—

N

fested inoseveral‘rather than a fgw discrete areas._

1 H

\
{ testing program making optimal use \
47

%

1

iy

N

. x

That not all measures of-creativify are related significantly to aﬁ; P

N

« N\

o
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’ Significant Correlations Among Creativity " ™ : i o 4
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h _ Figural Factors . o ‘ Verbal Fdctors | 4
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T
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i

Figural Flueficy Flexibil;q& Originality Elaboration’ FluencyL'Flexibilif§' Originality
N . - . , [ 14 - ~ " A v -

e

6
~

Fluency . 94

86 o 454 .53
. Origimality - . . ° 50 . T4 B

|

1

o - . 3

*  Fleéxibility - . - .84 ' 62 . .58 60
. K . ~ . b

Elaboration : T : : ce ’, oo N |

. .. T

- i «
Verbal T . ‘ |
: oo o \ ‘e . . e i
Fluency . ‘ ) ] C .89 . <95 j
0 . . . < ° ']
Flexibility o~ v . - 00 . .85 -
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