-~

. _'-A'L:” L -

Sk .
R g . . e . . . _ . " y . . » )
. I*I Natibnal Library Bibliothéque nationale o » o T
- . of Canada .du Canada R » =~ '
- Canadian Theses Service  Service des théses canadiennes ' ‘ L -
* Ottawa, Canada . . N -
. KIAON4 PR i v o _
. - 4 . '
CL : K
S / * . -~
L2 ¢ .
. . ~0

NOTICE-

The quality of'this microform is heavily dependent upon the
quality of the original thesis submitted for microfilming,

- Every effort has been made to ensure the highest’quality-g\f )

_reproduction possible.

It pages are missing, cdlr‘ltéct'tﬁie university which granted

the degree. ’ .

Somepages may- have indistinct print especially if the
- originalpages were typed with a poor typewriter ribborror
- if the university sent us an inferior photocopy.

Pre\)iously copyrighted materials. (journal articles, pub-
.lished tests, etc&.) are not filmmed. »

Reproduction in full or in part of this microferm is governed
-by the Canadian Copyright Act, R¢S.C. 1978,¢. C-30:

CAVIS

o : [ - BEPREE
La qualité de cette microforme dépend grandement de ki
qualité de la thése soumise au microfiimage. Nous avons

fion.

" tout fait pour ass?er une gualité supérieure de reproduc:

S'il_manque des.pages, WBuillez communiquer avec _

- Funiversité qui a‘conféré le-grade;

La qualité dimpression de cerlaines pages peut laisscr &
désirer, surtout si les pages originales ont él¢ dactylogra-
phiées & I'aide d'un ruban usé ou si funiversiténous a lait
parvenir une photocopie de qualité inférieure.

Les documents qui font déja I'objet dun droit d'auteur
(articles de- revue, tests publiés, etc.)” ne sont pas
microfilmés. - ~ .

La reproduction, méme partielle, de cette microforme est

" soumise a la Loi canadienne sur le droit d'auteur, SRC . -

1970,¢.C-30. -

*

P
| .
ﬁ
Py
~
1
-
o
¢ ) ' v
- . : . 14
NL-339 (r. 88/04) . . ' a



THE UNIVERSIFY OF ALBERTA -

?
CREATIVITY: A STUDY OF RELATIONSHIPS 1
.}"
Lo : - : - R
./ MARGARET LUCILLE DAVISON- ~ . &
ATHESIS |
SUBMITTED 70 THE FACULTY OF GRADUATE STUDIES AND RESEARCH
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE -
OF MASTER OF EDUCATION |
V4 ’
- {
£ .

l’;;”f ~* - -DERARTMENT, OF EDUCATIONAL PSYCHOLOGY

EDMONTON, ALBERTA
Fall, 1988 0~

8



- Permission:has been granted
"to the .Natiopal " Library of
.Canada ‘to microfilm ‘this
thesis and to lend or sell
copies of the f£ilm.

R
v :

The author (copyright owner)
has reserved
publication
neither  the
- 'extensive extracts from it
may be printed or otherwise

rights,. and

reproduced without- his/her

>written permigsiqn.

ISBN

other- 4a° auteur) se
thesis ' nor-

‘doivent @&tre -
. autrement reproduita sans son

0-315-45465-2

L' autorisation a été accordée":

3 ‘la Bibliothdque nationale
du Canada de microfilmer
cette thése et de préter. ou

de vendre des exemplaires ‘du
filmo ) . -“‘J

L'auteur. (titulaire du droit,
réserve 'les:
autres droits de publication: ,
ni 1a thése ni de longs

exgraits de celle-ci ne

imp;imép‘ ou

autorisation écrite."



| THE UNIVERSITY OF ALBERTA -’

- IR RELEASE FORM
NAE OFVAUTHQR: Maréaret‘Luéilié;Davisbn. | A
_"TifLE OF Tuggys:f;préativityﬁ A Study of Relationships
-'DQGREE: Master bfléducqtidnv, | ;f | (:;~

YEAR TRI§ DEGREE GRANTED: Fall, 1988
Permlss1on 15 hereby granted to THE UNIVERSITY OF ALBERTA
LIBRARY to reproduce s1nglé7c0p1es of th1s thes1s and to ]end or
‘vsell such copies for private, scho}ar]y or sc1ent1f1c research‘
'i_ipurposes only. ’ -
) The -author reserves other pub]1cat1on {1ghts, and nelther the

1

the51s nor exten51ve extracts from it may b@ pr1nted or otherwise

-

'reproduced w1thout the author s &r1tten perﬁtss1on. -J

~ W@@@

N . (Stud it's signature

! .
.‘ :
. \‘\

230 Chrenek Estates, .
Sherwood Park, Alberta
‘T8B 1C7 -

_/‘, : | ’ ) ~ (Student's permanent address):

PR T : y
Date: {1f/f‘“/‘<t /¢J . ./ ? KK



* THE UNIVERSITY OF ALBERTA |
FACULTY OF GRADUATE STUDIES AND RESEARCH

>

hg

im. AT . , . .
The unders1gned certlfy that they have read, and recommend to the .

3

Facu]ty of Graduate Studles and Research for acceptance, a thesis_
ent1t1ed "Creat1v1ty A Study of Re]at1onsh1ps,"esubmltted by Margaret
.Luc111e Dav1son 1n part1a] fu1f11ment of the requ1rements for the degree

of Master of Educat1on in Ed@cat1ona1 Psycho]ogy.

S s

seesesscccnsfoconssrseresnecansys
N

5.”

(/7

&

vate:  Uletide 085

‘ k)



\ A : e
- - . . " k g
R .  ‘ | DEDICATI"ON . :

This- thes1s is ded1cated to the memory of my. parents, Arthur Gerow

They ﬁére g1fte¢ in the1r approgch to 11v1ng and

4

and Ruby Nebsﬁer.i

.

1earn1ng, a]yays‘apprecaptjve of our best efforts,

2

=
v
-
. .
N Sy
.
>
-
»
. ;v . y P
, .
b -
e ? 3 .
a o
2 L . B
] i o
. ) ’
e
. v
~ P4
s . O
\ kL
*
S :
. K
- o
. H
. 3 . [
- N >
‘ .
) ©
B )
5 .
.o v
. N
»
:
‘
. -
N .
. d N ;!
. i
- ' : £
!
* )
o
- »
.
’
7
-
¢
N

v



)

'?'f\;f\\\\\

/R

| L _ - - e
4 % ¥ This sfudy of 60 higher\gbi]ity rade 5 chi]dren in, the Edmonbon.
Fare o

«

 ABSTRACT . e

?rta«uarea investigated re]ationships between creativity .and
.intelligente, gcademic achieveme;t gendér, age: occupa{ion and
education of each parent, number of children in the family, birth order.
and 1nstructional programf Creat1v1ty 'was asseesed -by the Torrance"b

Tests of Creative Thﬁnking;gJ‘ o -
It was found that there is a posxtive re]ationship ‘between IQ and

.some aspetts of Figura] creat1v1ty, but not w1th Verba] creat1v1ty.

Some re]ationships, both p051t1ve and negative, were found to exist

between creat1v1ty ‘and a few academic subJects. There was nd"’

relationship between creativ1ty and»gender. "Age was conSistent]yq -

p051t1ve1y corre]ated with Verba] creat1v1ty, but on]y minimally with

Figura] creat1v1ty. v - y o -/

PEN

A]though creativity of the child was found not to correlate with

. occupation of the mother; it,diq eorre]ate with OCcupation'of the

father. Similarly;-no relationéhip was found between’the creativity of =

'ﬂthe child and education of the mother, and a minimal - re]ationship(mas

f “found for the father s education, with that being in, Figura] .creativity.

. Number of children in the family was found to be p051t1ve1y correlated
with Verba] creativ1ty but not FTgurai creat1v1ty. It was found that?
here fs“q relationship between program of instru;tion and Figural
' creativity, with children in gifted'programs scoring(higher than.
children 1n regu]ar programs. “The 1mportance of con51der1ng creat1v1ty

in educational programming,’ espec1a]1y for higher abi]ity children was

emphasized. v R &
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Creativity as process is
important not because the
product of each moment is such a
gem, but because the process is.
*the essence of life itself.

. H.H. Anderson

In B. Clark Growin
: _ _ Up Gi?teg :

CHAPTER 1
. INTRODUCTION

We hear the blending of,hany ugices.. A certain electricity.seems
to permeate the air in‘the room. Some chi]dren are in-clusters, a
_ number very'animated'and'gesturing freely as they share their separate
foci of. attention. Severa] are intent upon a 1engthy paper on a desk,
debatlng mod1f1cat1ons to a hand drawn de51gn. A few girls have made a
seating arrangement for their dolls that have ‘been invited for the day.
One boy is wr1t1ng,,as if being pushed for t1me. >0ne ‘adult moves among
“the ethers present,‘alert, but‘unpbtrusive.- The startingébell has net
yet sounded. | _ -
’ . ' v o I :
. This WOu]dmappear to be a’situation that could be conducive to the
“stimulation of creativity.~-Houkdo some of the’other_factprs, 1nc1uding
inte]ligence, vachievement”_'fami1fa]. circunstance;, 'and progran,
influence the extent to wh1ch these students actual]y engage in_
‘product1\e creative thinking? . Thr;\study aims to exp]ore relat10nsh1pss

between ”reat1v1ty and such factors.' - o
i : - Rationale .

Why focus upon creativity? In Gold's words (1982:103), "the
. re]ease of- creat1V1ty 1s cos argued on soc1a1 groudﬂs, on the needs- of..

the world in t1mes of crisis for or1g1na] emergent' approaches rather

1"‘ -



than the extension of trendsvalready established.” ‘The importance “1ies
| not onlyhin‘socialwneed «-. but also in indivﬁdua]'self rea]igatibn'-- _
"«_fhe deve]opment~of man, as anlidea]."-'ff this re]eaSe.of creativfty; in
positive directions, is deemed tru]ybfmportant by educators, then
schools need to identify creativé students and to include them in
programs which can facilitate their potentia] breakthroughs. |
| Not on]y do creqt1ve enterpr1ses benefrt ~society, but a]so they
enrich the individual. A person s.hea]thy involvement in fu]ly
realizing his or her potential leads to'a high'Tevel Of'funCtionind,
that which Mas]ou terms_"se1f-actualiiat10n" and which‘approaches

r

"creativeness" (1971:57). Such peop]e can happily and product1ve]y use

-

a creative prob]em so]v1ng approach in dea11ng with the v1c1ss1tudes of
life. ln Mas]oW}s words,'we "must teach_peop]e_to'be creative"
(1971:98). |
Test1ng for creat1v1ty can g1%§ educators resu]ts that may be used
to advantage in p]ann1ng educational programs “that cou]d poss1b]y
fac111tate_creat1v1ty_1n individugls. Torrance noted ‘that results*of
creativit;\ tests can reveale potent1a11t1es that m1ght otherw1se go
unnotiCed"“(1974a‘6) The scores, in conJunctIOn w1th other 1nformat1on
?g]eaned. could well be used Jn a d1agnost1c manner, espec1a]]y in
_plannlng 1nd1v1dua11zed programs. One of the methods of wusing 'such
results is to build upon the strengths and to use these~1n improving
#upon the weaknesses.» Torrance also.suggested that these ‘test’ resu]ts

could be used as sources of clues for remed1§+”?ograms, recognizing

that the more h1gh1y creat1ve are. not immune. to hav1ng persona] prob]ems‘

(1974a:5-6).

1 : .
'\'. . N : *



JuStificationvfor pursuing the dgvelopment of creativity .in

educatiOn ‘of children can be found in official government documents;'x

-

n_For example,r1n the prov1nce of A]bertav“the u]trmate aim of" educat1on'
is te deve]op the ab111t1es of the 1nd1v1dua1 in: order to fu]fi]]
persona] asp1rat1ons while mak1ng a pos1t1ve contr1but10n to society"
(A]berta Educat1on, 1986.2-1) w1th- regard to: the education of the
glfted and talented, with these p0551b1y including a number who are-
«potent1a11y creat1ve the rat1ona1e states “A]berta Educat1on supports"
the prov1s1on of educational programs for exceptlona] studenbs who have
spec1a] needs,'whether the students are g1fted taﬂented, or
educatlonally dlsab]ed" (A]berta Educat1on, 1986 2 2) 1 cdhsider thek
bstatements a challenge to educators to create appropr1ate oppurtunities
~for individual students; inciuding_thosexwho?hay'make,creative
COntributionss | | | .
of related re]evance is the role of creat1v1ty in the acqu1s1t10n
of genera] knowledge.f Nr]ght (1987 33) ‘cited. Getze]s and Jackson,r
"stat1ng, "The deve1opment of creat1ve th1nk1ng is at the heart of
ach1evement 1n even the most basic educat1ona1 ob3ect1ves. _ W1th the
current thrust in A]berta, for example, toward strengthen1ng ‘the basic

subJect areas, creative ways of ach1ev1ng such goals can not only

e ..n

By

' fac1]1tate the process -but can also deve]op creat1ve problem- so]v1ng

skills.

]

In summary, the deve]opment of creat1v1ty is con51dered lmportant~3

- for educat10na1 as - we]] as persona] and soc1etal reasons. With

provision by some . governments of programs for the g1fted and talented

.1nc1ud1ng the’, potent1a11y creat1ve, there is off1c1al recogn1t1on of



a S
. )
this_educationa] need. The enTichmené\ﬂf’fbe individual through the
lhchievement of higher fieve]s of functioning{ and -possibly increased
creativeness,vis’deemed ;a]uable in itself as we]l(:: for society.
» _ The Prob]em g
The main purpose o{ thlS research was to study -creativity in
higher-ab111ty elementary school children. S1xty.students in Edmonton
area'schooie Qere examfned‘;ﬁi;erms\of whether a relationship exists
between creeti&ity and inte]iiéénee\scpres; gender, age, eeademic

achievements, family circumstances, and program.

Research QuestIons K 1 R -
The questlbns from wh1ch the study emanated were as follows:
1. vIs there a re]at1onsh1p between creat1v1ty and 1nte1]1gence7_‘
2. Is there a relationship between creat1vity and academ1c
- ach1evement7 SO : o \Jb
HB. Is there amre]atiohshjp between creaﬁivity and éehder?
4. Is there a relationship between creativity and age§ ;
5. Is there a relationship between the creétivity of tbe child
end the fo]]owibg fami]ybcircumstances: |
: 5.1 ~the family structufe?
v5.2'xthe eocioeconomic status of the family, as'determined by .
' the occbpation qf_each/eigheh”pafent? | |
5.3, -tbeyeducéffonéi‘backgrdbnd'of~each/either.parent?
: 5 4 “the number of chlldren 1n the family?

i ,'5 5 the birth order of the chlld?



K

6. Is theoe a relationship between creativity and instructional

program?

Ltﬁ%tations of the Study

The structure of}the sample e;e{oded q‘oUmbervof students'at the
chosen grade level. For testing convenience, a minimum\of tive students
were selected in each qualifying school and, because of IQarestrictions.
only larger schools had the required number.  Schools were se]ected as
—-only approximotely representative of the socioeconomic range fin .the
Edmonton area. 'Of‘further restriction‘was the tnc]uSion of Identified
G1fted and their re]at1ve]y smal] numbers in the oVera11 school
B Popu1at1on. e .A - N o

IQ data were gathered from\ex1st1ng records, and d1fferent tests.
were treated as ‘equivalent. T1mevd1d not perm1t the adm1n1strat1on of _o
}indivtdua] tests and the'results used were from test1ng in either Grade
3 or Grade 4, plus one from Grade 2 and one é‘@% Grade 5.. ~The scores
used were from the 1967 Lorge Thorndike and the 1974 Canad1an Cogn1t1ve

Ab1]1t1es Test as we]] as two 1974 NISC R tést results. ke

| ﬁmf The use of’ the Torrance Tests of Creat1ve Thinking yTTCT) cou]d be
tﬁftitiZed;’ Desplte their wide use; their va11d1ty has been quest1oned .
w{th Nutta11 for examp]e, (1984 572) stating that the manua] does not'
 conv1nc1ng1y show that the tests "do measure creative ab111t1es in such
'/a way as to 1dent1fy 1nd1vidua1s with creat1ve potentlal"_'Amabilev
’f(1983 25-26) a]so quest1oned the1r va]1d1ty since many of the creativity
5 tests are‘va11dated against one another.” However, manydétud1es have
used the TTICT and also the improved reliabi1ity and volidity,thot could

‘be achieved by having a.pompositevscore,.as suggested by Nuttall, could



possibly have been reached.in the'Torrance Test Creativtty-lndex
(Torrance and Ball, 1984 7). o

with respect to test1ng, severa] po1nts could be made. There was
only one TTCT testing session, with the assumptlon that»a]] students_.
l were equally ready to do their creatiVe'best at that time ahd»p]ace;f
SeCondTy, applicabie to the TTCT as well as the IQ test results, group
tests are not as're]table as individual tests. However, the group test -
results were the practicai option for this st'udy;~

The data gathered were to a degree dependent upon the careful
cooperatlon of a number of peop]e with the p0551b1]1ty of human error.
School personnel were asked to aSSISt, 1nc]ud1ng the prov1510n of a 11st
' oof students who qua]1f1ed in terms of IQ and from whlch subjects were~n.
chosen. Cumu]at1ve record information regard1ng academ1c grades - was_
' 'expected to ref]ect accurate]y and falr]y the 1nd1v1du“1‘s aEtua]
| performance. 1_. S . ’ o 1 .
SignificanCe;of‘the Study

- With 1ncreased attention ln,recent years to the educat1on of the

El

g1fted and. w1th some of the g1fted potent1a]1y creat1ve, research based .
1nform<}{gaﬂhn creat1v1ty lS deemed of 1mportance. Test1ng for""

lw creat1v1ty and u51ng the resu]ts to ass1st in p]ann1ng appropr1ate

k-

' 1ndiv1dua]12ed programs could well be a recommended practlce, should o

' educators truly w1sh to eff1c1ent1y maximize student potent1a]. The

-relatlonshIps that exist between creat1v1ty and%ﬁhe 1nte1]ectua1v
_a_ﬁgem1c personal, educat1ona], and - fam1]1a] factors, as found in th1s‘
‘“research, could aid in understand1ng how best to access creat1ve
prob]emisolv1ng_ab1]1t1es, a much neededAsk1]] in adapt1ng t0'a_fast-.

e
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v changing.world. The urgency is stressed in Khatena's‘(19875139)
obituary to-Gowan,'stating that "society must maximize such potential

[of the gifted'and talented] if it is to avoid disaster."

© N
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Defining creat1v1ty is easy,

‘ . ‘about as easy as putting socks
[ . on an octopus.

\;\_/?’ o ‘ _ S W. T1edt,d&reat1v1ty

CHAPTER 11

REVIEW OF THE LITERATURE o ™,

Theorizing and research about creatiyity have been extensive - The

ifaﬁ.fcts of this e1u51ve concept covered in this study are those that

appear. to underlie the Torrance tests.‘ In this chapter, some

def1n1trons and categor#zatlons of theories are presented Stages‘ih'

- the gene;al creative’ process are prov1ded 1nc1ud1ng references to
poss1b1e application 1n the test1ng process of thTS study A br1ef

'h1stor1ca1 background to the Torrance tests is g1ven, as wehi as a

descr1pt1on of the Torrance’ tests and the creat1ve processes presumed to

‘be operatlngiln each of the . Verbal and F1guraT batter1es, and .an

e

overview of other se]ected creat1V1ty tests. Of particular relevance to

the problem under study is the sect1on on research studfes'inVOTving

reTat1onsh1ps between creat1v1ty -and the factors being. 1nvestlgated in

'thls study

@ w

Def1n1tlons of Creat1v1ty S »-ﬁ
| The descr1ptlons of creat1v1ty glven by theorlsts and researchers
]reflect the1r persona] or1entations. These may be categor1zed and

labeled 1n various ways, for'example as CTark (1983 32) has done.

To Clark (1983 30), creat1v1ty is the haghest express1on of g1ftedness._‘7
Clark's four categor1es of creat1ve funct1ons are 1ncorporated 1nto her..

creat1v1ty c1rc1e.f These sectors are: (a) rat1onaT thinking;" (b)"

*=fee]1ng,(h1gh Tevels of" emot1ona1 deveTopment or feellng), (c) senséng

- o N . - . .
w,k L
o

r~
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(high 1levels of mental and physica] development); and .(d) 1ntuit1ve’
(higher levels of consc1ousness, resu1t1ng in use of imagery, fantasy.

and breakthroughs to the preconsc1ous or unconsc10us states) (1983 35)

Ratnona] Th1nk1ng Creatlve Funct10n1ng

‘Some of the definitions of creat1v1ty that seem pert1nent to th1s¥
\ _
study 1ncludeuthose which C]ark groups under ' ratlonal thlnklng. Th1s

view "has accumu]ated the most Titerature and near]y a]] of the testing"

(C]ark 1983: 33)

C1t1ng C]ark (1§83:33)‘ some of the definitions selected in this -
category, a]ong with the names of the researchers, are as follows

Torrance (1962) - "the process of senswng gaps or
disturbing missing elements; forming new hypotheses and
‘commun1cat1ng the results, possibly mod1fy1ng and
retesting“the hypotheses" (p. 16). .

Parnes (1967) - “"Creativity is a function of know]edge,
imagination, and evaluation".(p. 6). He sees the processes

involved as fact f1nd1ng, so]ut1on finding, and acceptance
f1nd1ng.

’N1111ams (1968) - An act of creativity is a conscious act
of human intelligence. Operationally, he defines it as
including knowledge, mental. processes based on cognition,
divergent- productive and associative th1nk1ng, eva]uatlve :
behaxlors, and communicative Skl]]S.-

Guilford (1959) - "Apt1tude traits that belong most ,

- clearly ltogically in the area of creat1v1ty...f]uency of
thinking and flexibility of thinking,; as well as- . -
originality, sensitivity to prob]ems,_redef1n1t1on and

~ elaboration ... . classifiable inma group of d1vergent

. thinking abilities” (pe’ 160) o

.Taylor (1959) - Interested most in sc1ent1f1c creatlve
-ability, he dISCUSSGS five levels of’ creativity iy

.expressive, productive, inventive, innovative, a _
emergenative. - He views the steps in the process as s

-.mental labeor, 1ncubat10n, illumination, and dellberate .
effort. . )

2
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Other Categorles of Creat1ve Th1nk1ng Funct1on1ng o

Hith further reference to categor1es of creat1v1ty theor1es, Clark

‘ (i983°34) conSIders the other three sectors of her creat1v1ty circle as
probably more important” but they are "less easy to measure." Another
—.of those who has recognlzed the.]1m1tat1ons of focus1ng on on]y on

~

‘aspect of creat1v1ty is Gowan. ‘ ‘ . ﬂ o ~‘
Gowan (in. C]ark -1983'47) po1nted,out the ho]lst1c nature of
“creat1v1ty and viewed SUbd]VlSlonS along a cont1nuum. Gowan s (1972.7- |
'1'8) categories, along w1thvsome of their proponents, are:r (a)‘cognitiVe,' .
:at1ona1 and semant1c (Dewey, wa11as, Rossman, Guilford); (b) personal
and env1ronmenta1 (Fromm,_Rogers, Mas]ow),,(c) mental health and
openness (Jung, Maslow, Rogers); (d) Freudian and: Neo Freud1an (Kub1e,
. s Go::n)§ and (e) psychede11c (Janet, Freud, Myers), _ ‘ |
o Another concept of a cont1nuum that - presses broader th1nk4ng about
creat1v1ty 1s that of Harman and Rhe1ngo]d (1984'1~2) They compared\
crea€1v1ty to 11ght.: There would be a "visible spectrum" in. the m1dd1e,
- w1th the. two extremes beyond th1s.' At the ]ow end cou]d be the'
1ntu1t1ve 1nfrareds,. h gut fee}tngs, and the hunches. At the--;’
upper. end could be the creat1ve ultravaolets," the extr%ordlnary

insights and 1nsp1rat1ons. The recognlzed 1nstances of creat1v1ty would

be the v1s1b1e spectrum of a "far vaster range of man1festat10ns of the -

. creative’ unconsc1ous m1nd "

Creat1v1ty as Used in th1s Study

“;tlcally, creat1v1ty ‘has been stud1ed mainly in terms of
process, product person, and program. Th1s study deals with process‘ '

and product as they are reflected 1n the obJect1ves and resu]ts of the

. ‘ ‘ R o : - , ;
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Torrance Tests of Creative Thinking (TTCT) The ]eveis of creativity of B

‘the person have been studied with: reSpect to relationships between".

creativity and the 1ndiv1dua1 s intelligence, academic achievement
génder,\age;=and:fami1y circumstances. Program is applicabie in terms
gf the groupings from which theksubJects were selected and in examining
re]ationships between these and the creativity scores.

Torrance’ (1974a'9) referred ta "creative abi]ities and" tendencies;1
as a conste]]ation of genera] abilities, personality variables,_ and '
prob]em-so]v1ng traits rather thaneas a particularized and substantive
.capaCity. " He con51dered that artists, writers, and mu51cians use these

creative abilities in a process similar to that used by scieuthJc ‘

-

1nvestigators (1974a 9)

Stages in the Creative Process
Four stages in the creative process have been widely -accepted.

These,'as proposed by Nal]as in 1926, consist of preparation,”

' 1ncubation, 11]um1nation, and verification (C]ark 1983'37) Each step

~ would ‘appear to Q@ part of the Torrance conception of creativity.

Preparation .

P N]thln the preparation" stage there wou]d 1n1tia1]y be an

1dentification of the problem and the subsequent fact gathering period.

i Edwards (1986 30) brain research findings separated this period into

“first 1n51ght " the awareness and de]ineation of the prob]em. and__@j’

]

: saturation. " Harman and’ Rheingo]d (1984:81-82) described the;:"

saturation stage as a time;of “programming’and:reprogramming the

. - ¢ ¢
unconscious idea processor," with the input being . "mental and vocal -
R . . e :
o
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¥ . , N -
repetitions of the ideas or images." Von'Oech (1986?T5)'wou1& recommend

ijassdming'the "exp]orer” role at this time and, rather th;n ]ook in allf‘
-the well known directions, "poke around i unknown areas, pay attention

pgg unusua] patternsd and seek out a variety of d1fferent.kinds of
information.“ . | |

| Th1s is the 1n1t1a] part of each act1v1ty 1n the TTCT. N1th1n the

t1me 11m1ts, the person is encouraged to wr1te/draw many 1deas (f1uency)

- and to seek other unusual responses (flex1b1]1ty, or1g1na11ty)
L SRR
‘ Incubation

In;}hls stage of the creat1ve process, the prob]em is set a51de,
_'out of/&he person S awareness. Jhere are, however, menta] processes
takrng‘place; The 1deas and mater1als gathered during the préparation
stage-are,bat a level be]ow the conscious, organ1zed, elaborated upon,
- and reorganized in mysterioos]y new ways" (Tannenbaum, 1983:264). ‘
dIh a testing situation this:is_pressed'into a time:frame. A setting
of opennes;'is given in the dtrectdons' "Think of something...that nov

one else’ w1]1 think of" and - "Somet1mes if you will. just sit and th1nk

more 1deas w111 come to- you...f (Torrance 1974b 5).

T

I]]um1nat1on

o

Th]S moment of 1nsp1rat1on, to Edwards (1986'41); may be'the‘most 2

'myster1ous of all the stages in the creat1ve process. This has been

N

expressed in many phrases, 1nc1ud1ng-"Aha!"""That{s_iti: I see it

now!", “Eureka! ‘I've found it!" May (1975: 66) “qave a description of
this as a persona] suprarational exper1ence, stat1ng that the new form

wh1ch sudden]y becomes present does SO "1n order to complete an

\

Y
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' consc1ous awareness. Torrance (1979 2). used the Japanese expression

~
~

. . Ty
4 _ |
1ncomplete Gestalt” with which the person has been struggling in.
,
sator1 as the equ1va1ent of this sudden flash of. 1n51ght.
.The product of this creattve search can_represent a reals"leap“

'away from what has previously existed. To be termed "creative“ it must
be novel, at Teast to the creator, and somethlng va]ued by the immediate‘
soc1ety (Clark 1987 7) | | ‘

The TTCT: y1e1ds scores that glve an 1nd1cat1on of not only the e

quant1ty of the responses but also the qua]1ty. The resistance to

closure is be11eved to encourage greater oﬁigInaT1ty and poss1b1e menta]

.///// - .,,u.v }

Ver1f1cat1on

iy

In thlS Tast stagesof the creat1ve process, "a new idea needs to be"

e

*,verJf1ed and put into a- form that makes it available for use by others"

(Edwards, 1986:41). Torrance 1ncTuded th1s procedure in his defin1t1on.

The TTCT ‘results are assumed to reflect the - potentla] for noveT

'1deas. They are available to others in visible form. pf"

The Torrance Tests of Creat1ve Th1nk1ng

anemf

Hlstor1ca1 Background to the Torrance Tests- (TTCT)

Ai Early researchqabout creat1V1tymand'1nteT]igence has_been reviewed

by various authors. Torrance (1974a'9) noted that Burnham, in 1892,

Ad1st1ngu1shed "between reproductlve 1mag1nat1on and creat1ve product1ve

.1mag1nat1on. Torrance (1974a 9) aTso commented on the work of S1mpson

(1922), w1th the latter recommendlng that "we should add tests of

Creat1ve th1nk1ng ab111ty to trad1t1ona1 tests of 1ntelllgence,' that
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is, that we evaTuate'a'“viteT?cnea*ﬁye energy? asgnell as .the’
_reproduct1ve kinds of ab111t1es. | | | |
| A nen focus on the IMportance of creat1v1ty began in 1950 with
’Gu11ford s chal]enge to-view 1nte111gent behav10r as someth1ng more than'
h_lQ:scores (Swassing, 1?85.4). ‘This led to h1s mode] of the structure of_
: the Tnte]Tect ($I), partjof which d1st1ngujshed between-oonvergent and'
divergent production. -Divergent production thefnain'thrﬁst ot Creattre
Tthth1nk1ng,‘1nc1udes the constructs of fTUency, f]ex1b111ty, or1g1na11ty,
and elaborat1on. Torrance is sa1d to have drawn heav1ly upon the_
, 'Q.dlvergent-product1on ab111t1es presented by Gu11ford (Ga]Tagher,
1985:306). | | | N ' ’ o
. These factOrs ofidivergent prbdoCtion each.measure:different
‘ crEative'thfnkingrabilitiés. Tluency reférs'to-the nomoer'of ideas;
flexibi]ity,_thefvariety_of different approaches or'categories of ideas;
originalfty; the.unusuaT, off-the- beaten-track 1deas' and e<toorat1on,
the well &eve]oped and deta11ed 1deas (Torrance, 1965: 6) i
L However, Torrance -and BaTT (1984:1) 1ntended that the Torrance
tests be used for more than mot1vat1ng divergent th1nk1ng."CTark'

(1983 427) stated that the intent of the  [Torrance] tests is "to

identify process'abiTities necessagy for operating creative]y."

The'Torrance Tests of Creative Thinking (TTCT)

— .

O‘Qr a. per1od of 25 years, Torrance and his assoc1ates "deve]oped,.

several batter1es of test act1v1t1es for use in ali cu]tures, Jrom o
kindergarten through graduate and profess1ona] school". (Torrance and
Ball, 1984:2). They tried to use activities. that were "models of the.

. -

- creative thinking process, each involving different kinds of thinking“



(Torrance and'BaTT,“198442) In prel1m1nary research for the tests of

Eweat1ve th1nk1ng, Torrance (1974 11) analyzed "th1nk1ng manlfested by

.lsc1ent1sts, art1sts,_wr1ters and others in mak1ng‘putstand1ng creative

ach1evement." Oh this bas1s, these w1de1y used tests oF creativity ave

?

evoTved, v"h" I ; . . - ‘T' - 'f _ e
-Changes.have been made in the'testsvand the scorino' vThe first '
ﬁest prepared by Torrance as a result of the extensive- research was the'
-M1nnesota Test of Creatlve Th1nk1ng (1962), with the subéequent.Torrance'.
iTests of Creative Thinking (TTCT) beino produced in 1966. Improvements

' 1n the manuaTs for adm1nistrat1on and scor1ng have been made - s1nce then '

(Torrance, 1974a:3), and substant1a1'changes have since been made in,

scoring the Figura] tests (Torrance and_ BaTT 1984'3 4). A The new
. stream]1ned scoring of the TTCT pTus var1at1ons in admlnlstrat1on aim,
“to capture the essence of those ‘kinds of creat1v1ty that fall outside

the realm of pure reason" (Torrance and HaTT 1981.84).

3

Creatfve Processes in‘the'VerbaT-TTCT

In the VerbaT pattery, there are seven activities that are intended
| to measure creative thinking‘(Torrance, 1974:11-13). ‘The Asking
Activity elicits questions that will help fill in gaps in one's
knowTedoe; the-curiosity needed here Ts*an important aspect of
creativity, especia]]y in scientific endeavors. The Guess  Causes and
Guess Consequences Activities-can reveaT the subject's ability to
formulate hypotheses concerning cause and effect; hence,_they concern
both  the thinking about cau€;s as well as”the Tess-used pracess of
predictinp possib]e‘consequences. Involved in the Product Improvement

Activity is a playing with ideas, with the originality score being based
o .
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on the statistica]'infrequency and appropriateness of the response. The
author S 1ntent for the Unusua] Uses Activity 1s to break mind .set and :

to press beyond the ord1nary, 1nc]ud1ng different categor1es of
responses and toward the more or1g1na1. The Unusua] Quest1ons Act1v1ty
‘1s 1ntended to push the 1deas beyond the factuaT or1entat10n. In the
Just Suppose Activity there is an .attempt to e11c1t a h1gher degree of

.fantasy and to be more effect1ve w1th ch1]dren" (Torrance,. 1974a: 13)
| The act1v1tfes are scored for the creative. th1nk1ng skills of

Fluency, FTex1b111ty, and Or1g1na11ty.

i Creative: Processes in the F1gura] TTCT

There are three act1v1t1es in these batter1es, w1th each meant to
,represent a d1fferent aspect o{ creat1v1ty (Torrance 1974a:13-15). In
the Picture Construction Act1v1ty, the person % invited to make an . -
unusuaT, original picture, in whith the given shape is an integra] part
andnto elaborate with addedudetails. The Incomp%ete F1gures Sect1on is
1ntended to stimulate the tendenCJ toward structur1ng and 1ntegrat1ng,we:
with the subject also pulled toward deTay of closure in order to produce
a more'origina]'response. The subject must controT the tens1on of th1s
pull Tong enough to make the mental leap necessary to create the less
commonp]aee. ~The Repeated Figures Actjvity, using,either The ParaTTel
Lines or Circles, according to the form'used, challenges the subject to
find a purpose for something and to elaborate upon-it, “to make multiple
-associations to a single stimulus" (Torrance,, 1974a:i4),; The seoring’of
the Figural TTCT, prior t011984, was for F]uency;kFTexibiTity;T
. Originality, and Elaboration (Torrance, 1974a:15). o
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However, the more recent streamlined scorlng system (Torrance and

17
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Ball, 1984 3) results in five norm- referenced measures and thirteen

: cr1ter1on referenced 1nd1cators. The F1gura1 TTCT has added

oy

abstractness of titles" and res1stance to premature closure to the

orlg1na1 fluency, or1g1na11ty, and e]aborat1on cr1teria. Figuratl

.F]eX1b1]1ty has been exc]uded with thlS ‘measure of the variety of

Categorles now being subsumed in the other subscores. The)scoring for

.or191na11ty and e]aborat1on has been simp11ffed. Fortthe new

Abstractness of Titles 'the rat1ona1e is "based on the 1dea that

creat1v1ty requ1res one to sense’ the essence of a problem...this isd

reflected in the 1eve1 of abstraction ‘given to the t1tles of the

pictures draWn..."'(Torrance and Ball, 1984:3). "Resistance to

accepted conc]u51on that creative behav1or requ1res a person to ‘keep

- open'.in process1ng 1nformat10n and to cons1der a variety of

B

informat1bn" (Torrance and- Ball, 1984 3-4). ~The th1rteen criterion-

referenced indicators, wh1ch are seen by Torrance and Bal] (1984 3) to
1dent1fy potential creative strengths, are: emotional express1veness,

storyte]]1ng articulateness, movement or actlon, expressiveness of

'tltles, synthesis of 1ncomp1ete f1gures synthesis of lines, unusual

v1suallzat1on, lnternal v1suafhzat1on, extending or breaking boundaries,

‘S! . ‘

‘Premature Closure as a scoring concept is based on- the genera]]yh

humor, rlchness of 1magery, co]orfu]ness of 1magery, ‘and fantasy'

(1984.54). The scores’ from_ these have been used in ca]culatlng the
Creat1v1ty Index, one of the main creativity scores used in thlS study.
The Creat1v1ty Index (Cl) 1s a new compos1te score that has been

added in this stream]]ned form of scor1ng the Figural TICT. It is "the
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mean . standard score of the five norm referenced f1gura1 measures pTus

the tota] number of cr1ter1on referenced indicators” (Torrance and Ball,

"1984.7)L

T

> Other,Tests of Creative Thinking

" Getzels and Jackson Tests

For the1r stud1es 1nvo]ving creativity, Getze]s and Jackson

(1962 16 19) used a battery of five creat1v1ty tests. Thelr baS1c N

assumptvon was that "these creatlve th1nk1ng ab1T1t1es are found to some

——

extent f" all persons."” The tests of creative potential used by Getzels

and Jackson 1nvoTved the ability to dea] 1nvent1ve]y w1th verbal -and

'numer1ca1 symbol systems and with obJect space relations." Scoring was

"on the number, nove]ty, and var1ety of adapt1ve responses to a given

“stimulus task." The five creat1v1ty measures used were: WOrdf~~

4

Association, Uses for Things, H1dden Shapes Fables, and Make-up

Problems.

-~ % Jallach and Kogan Tests

The NaTTach and KOQan (1965) battery of . creat1v1ty tests was ‘based
upon assoc1at1ons, us1ng an unt1med gameT1ke procedure. The students

were tested 1ndjy1dua]ly. A1l the subtests contained both verbal and

’

‘visual content and were scored separately for number and uniqueness of

response (Tannenbaum, 1983:277-278).
']

Guilford's Creat1v1ty Tests for Children

Gullford s battery of Creat1v1ty Tests for Ch11dren (1973) are used

to measure dlvergent productlon ab111t1es. They were prepared for the

Grade 3 to 6 level but can be used for aduTts as weTT. The abilities

W
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fested are restricted to the two ‘content areas of visual—figurai and

semantic. - Since no single test is scored for mOre than*one Structure of

, Intel]ect ab111ty, a re]at1ve]y low degree of redundancy is found

" (Guilford, 1975, 13- -114).

‘Research Studies invo]ving.creativitye

The presentat1on of ‘research flndlngs re]evant to factors 1n this
study follow the order of - the research questions. The areas have not
beeh given ‘equal attent1on 1n past studies, and not all studies have |
employed the TTCT as the creat1v1ty 1nstrument, in part or as a whole.

However, the research reported does 1nvo]ve the measurement of

‘creativity. Of further note, the. stud1es reported ‘have not used the

LN

.current streamlined method for scor1ng the F1gura] TTCT or the -

subsequent Creat1v1ty Index score and, hence, my\study offers some new

Té

detail. = . - . o '

Creativity and Intelligence

A number ot studies’have sought correlations between creatiﬁyty and
intelligence, but before proceedtng.with some historical data it is
necessary to recognize that there are'different perceptfons‘of the scope
of each.term. One of the main. causes for the var1ab111ty found in the
definition of creat1v1ty and 1ntelllgence is that creative talent is not

"a single, comprehenslve variable dist1nct but parallel to another
supposed variable of general intelligence" (Gui]ford;£d971;77).
Furthermorel tests of:creativity are a]so-somewhat variah]e in eXactIy
what thev:use as criteria. In testing for creat1v1ty var1ous measures

have been used, w1th these belng refined over the years.'



20

Guilford's own studies, based on his three-dimensional Structure of

the 1nte11ect Model' (SI), found the relatxonsh1p between- d1vergent-

production test scores and 1Q scores to e generally low, and he

suggested that "although a high IQ_d1d not guarantee do1ng we]], being

above average in I1Q was almost a'neoessity" (Clark, 1979: 247) ‘GetzeTs<

| and Jackson (1970'202) stated ‘that Gu1]ford “emphasized abilities in the
area of convergent thinking and eva]uat1on,_often at the'eipense of
development in the area of divergent’ thlnk1ng.
Another of the earlier major studles 1nvo]v1ng creat1v1ty and
1nte]]19ence was that of Getzels and Jackson (1962:15-24). Students
-

were se]ected from Grades 6 to 12 in an urban prlvate school, all w1th

IQs in the super1or range. Of the-two exper1menta1 groups, the h1gh-

"'nlows were from the top 20% 1n IQ and the lower 80% in the creat1v1ty.

mehsure whereas the 1ow-h1ghs were from the lower 80% in IQ and higher
\

20% 1n»creat1v1ty.1 The average IQ of the high-lows was 150, wh1]e«that
of the ]owﬁg1ghs was 127. Getze]s & Jackson (1962:25) found that "there

'was a relatively low relationship between the 1Q metric and measures of

creativ1ty e - Ny .,

»

Barbe (1964 34), who 1nc]uded two tests from the Minnesota Batteryl

of Tests of Creative Th1nk1ng in his study-of Grades 3 to 6 g1fted'
v . . L

children, found no significant ‘correlation between intelligence and
creative th1nk1ng ab111ty. ’
| The wallach and Kogan study (1965) was somewhat d1fferent

(Guilford, 1971:79-83). Their own tests. of djvergent productidn were

1the group names have been rephrased from the originals.

’

{
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© given to a sanp]e of Grade f1ve students, using a playful atmosphere and
no time 11m1ts. They. found no significant corre]atlon between
'creativity and 1nteTT1gence. ‘Gu11ford critiqued this study,,istating
that since it was without time control the later minutes of the tests
may have measured some:htng different from what was measuredvduring the
‘Qirst of the working berfod and, hence, creat1v1ty should have
'3Correlated h1gher w1th I1Q scores than was shown in their resuTts.

Yamamoto (1965 300- 361) stﬁdted Grade five students of a broad IQ

range and found linear dorygléttbns between IQ and the creat1v1ty score.

S~

He used a. creat1v1ty 1ndex derv1ed from a. totaT of five tests of the
od""
M1nnesota Tests of Creatlve Th1nk1ng. ‘However he found "a cons1stent

Lt

,9
decrease in size of the corre]atlon as the level of IQ of .the sub ~groups

N v
<
n

became higher ..." o | : e

Wade- (1968:98) rewiewed creativity research and found that ‘the
correlation between creativity and inte]]igence was from .18 to .55.

Over manyvygars Torrance contributed_much to the study of
creativity,'inc]udingvthat'of the reTationship between creatTvity ~and
TnteTTigence. His-Basic studies in this area started in 1959 (Torrance,
1977'177) Prior to 1964 Torrance made eight repllcat1ons of the
Getzels and Jackson study, with seven show1ng some relationship between .
creativity and IQ (Gowan, 1964:75); however, the IQ level for'the
Torrance samﬁTes was not as high and the ‘results were not fhe.same in a
,ruraT or parochiaT area (Gallagher, 1975'56) Torrance (1967:147)
_summar1zed alil ava1Tab1e ev1dence with respect to the relationship
‘between creat1v1ty and 1nte111gence, tabulatjng.178 correlatloni

coeff1c1ents.‘ He found a median correlation of .20, with the

21
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tﬁat w1th nonverbal creatav1ty .06, *; “;;» :
" Renzulli (1978.184) noted that dIVergent th1nk1ng is 1n¢&

QI @ N

characterlst1c of h1gh1yf%reat1ve per&o@S but caut1oned w1th r"”
. u‘)- -a :

.p;'_
A ‘-/ f&'u
1nte111gence was not s1gn1ffcan{1y related fﬁitreat1v1ty However the,

.subJects 1nvolved were all above average 1ntelllgence, w1th some - of

!

extremely h1gh 1nte111gence. MacKinnon (1978:16) also reported f1nd1ng “
that above an IQ of about 115 to 120 in their samp]es,beang more:
'intelligent does not guarantee a,corresponding increase_in creatfzeness;d
From‘ Barron's (1969'42)‘ reporting of a study of architects, the,*
genera]lzat1on was made that."for certain intrinSiea11y'ereative’
act1v1t1es a spec1f1ab]e minimum is Qrobab]y nécessary in order to
engage -in the act1v1ty at a]] but beyond that m1n1mum, wh1ch is often
surprisingly Jow,_creat1v1tyrhas 11tt1e‘corre1at1on with scores on IQ.
" tests." Barron (1969:43),'houever, gave a reminggr'abowg what isfrea11y
being.measured. "It is not inte]]igenee that has Tittle or no
relationship with.creativity, but'fntelligence tests."
In Tuttle and Becker (1980 52) there was a further reminder that
"the Torrance tests may measure areas d1fferent from those measured by
IQ tests.a The authors referred to a study of glfted 1nd1v1duals,
reported by Galerv(1976), wh1ch found Tow corre]at1ons between Torrance
.test scores and‘IQ o : 'd.‘ . .
Ehr11ch (1982 12) stated that the traits of creat1v1ty and

‘1ntel]1gence are not necessar11y 1ndependent it is pOSSJb]e for a



_,id show a 1ack of s1gn1f1cant corre]at1on between creativity and IQ.

T,

Aperson to be high]y 1ntel]1gent w1thout be1ng h1gth’fFeative but it. is

" not 11ke1y that one will ‘be h1gh1y creatvve w1thout hav1ng “at’ 1eastﬁ

- above-average or superior 1nte]]ectua1 abﬂ1t1es."@

In summary, there appears to be some over]ap between creat1v1ty and

1ntelllgence. For h1gher ab111ty groups,;however,fstudies genera\]y

Creat1v1ty and Ach1evement

Creat1v1ty has been found to bear some- re]at1onsh1p to schoo]

»ach1evement. It is necessary to po1nt out that there is genera]]y a

1 re]at1onsh1p when ach1evement is measured by teacher grades than

when measured by standardIzed tests (Torrance, 1967: 150)

In Getzels and Jackson’ s study (1962'23) the achlf%ement of the

higher creativity/lower 1Q, students was equal to that of the h1gher
IQ/]ower creat1v1ty group. Furthermore, in academic ach1evement both
groups were s1gn1f1cant1y superior to the1r school popu]at1on.

Runco (1986:376) referred to Wallach and Wing's study, reported in

‘19653 dealing with ‘the accuracylof divergent thinking tests in-

'preditting achievement'of high school‘students. Their'findings were

”that there was a re]at1onsh1p in areas of leadership,: ﬁat writing, and
sc1ence but not in areas of sociatl. serv1ce drama, and music.
Razik (1970:163) presented the: resu]ts of studies by Barron and

MacK1nnon, wh1ch indicated that hwgh]y creat1ve adults rarely had

. straight As in schoo]. Rather _the grades.Were about a B average for
' el
architects and somewhere between C and B for research sc1ent1sts. ~ "Many

of the subgects had grades that would not admrt them tg,graduate study7

today" (Ra21k 1970:163).

-
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' creat1v1ty and achievement.

'Nallach (J97€:57) stated that "tests tell us little about talent.”

iHigh'academic test scores do not necessarily reflect the potential for

‘creative/productive accomplishment .

In Hocevar's (1976:869) é?udy.oflchTege‘stUdents, positive
correlations of low and moderate.magnitude uereaobtained among indices
of creativity in fine arts, performing arts,.math-science, 1iterature, H
and .music; the concept of creativity for his study was based on

ideational f]uency, using Gu1]ford s %&ternéte Uses, Plot Titles, and

Consequences tests, plus the Concepts Mastery Test (Hocevar, 198gi§23

~The moderate. re]ationships that _have bean found between creativity

AN

and achievement haVe varied Seme of this variation cou]d be attributed
to the differences in testing instruments used, and ‘some cou]d re]ate~to'3

the 1diosyncratic /;hrust of the individual's creative potentia] in

>

figural or verba]?directions, or in df’ferent areas of 1nterest such as
i
in arts/fine arts and/or in math-science and/or in 1eadership or other

less-academic orientations.
\

In summary, no conSistent ev1dence has been found to relate

Creativity and Gender P f A

®

.Inithe studies reported here, the word gender has been
substituted for ‘the origina] word "sex."gkin the studies 1ocati§ gender
was not a primary focus.A< _

Torrance (1967 147) ! con51stent1y obtained sma11 but positive, and
sometimes statistically significant relationships" between creativity-

and inteiligence, with these being rather consistently "higher for girls

than for ‘boys." -This held true for the verbal over figural, and for
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fluency andvelabon%fion-OVer'origina]ity. . o . Z;)

Yamamoto (1967 315) found 1ow correlation between measures of
creative thinking and those of inte]]igence, with this re]atiqnship
siightiy higher for girls than for boys. | A R

In Kogan and Pankove's (1972:427) ]ongitudina] study, cneativity
. : \

~and IQ were found to be.unrelated at Grade 5. However, at'the.Grade 10

“level, thére was a positive correlation for males but no correlation for

the females.

The study by}A]dous*(1973) of faMiﬁl background factors and

.origina[ity in children found no‘significahg'differences with respect to.

© -gender.

. In the Hocevar (1976'869) study of col]ege students with respect to: - -

-re]ationships among creat1v1ty in mafhematics -science, iiterature,‘and

music, more values reached statigglcal significance for naies than for
females. . B .

In summary, no consistent re]ationships have been found between
creativity and gender. -Several researchers have found significant
relationships between creativity and inteiligence,_ w1th these being
slightly higher for girls than for boys.. On the qther4hand, there is an
ingication that for older students and those in college, -the
relationship between creativity and 1ntelligence is highéf—for boys than
girls. Thus, the overall evidence is inconc]u51ve.

, g

7
oy

Creativity and-Age

No research was found that spec1f1ca]1y studied creatiVity and age,

“but one study was found that reported a change over time, and some

literature referred to the Grade 4 slump in creativ1ty. Kogan and

- &
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Pankove s (1972:427). 1ong1tud1na] study found creat1v1ty and IQ
. 5 © .
unre]ated at Grade 5 but re]ated for maTes only, . at ‘Grade 10. Torrance
‘,studlid the fourth grade slump 1n creatﬁg;ty, f1nd1ng that
' d1scont1nu1t1es in creative' deve]opment ‘"occur whenever the children of

that cu]ture are-tonfronted w1th new stresses and demands," for example

© in about Grade 4 in our cu]ture/(Clark 1983:38).

t

Creativity and Fam11y C1rcumstances

. Creativity andxFam11y Structure

-

By The 'variable oﬁ«fam11y ss\ucture was not noted in many of the .
. ’ !
-studles overviewed. The results of one study are presented

Barbe's (1964: 152 study found that 90% of h1gh1y g1fted and

moderately gifted elementary school chggdren were from fam1]1es in wh1ch.

the parents were married and living together. F1ve of_the 130 subJects
~reported’ c$§5$ of d1vorce, three from families offthe moderately gifted
":fand two from QQF highly g1fted. '

Because of the lack of evidence, part]y through the’ pauc1ty of

available research, no relationship can be postu]ated b~tween creat1v1ty
e

and family structure.. o ' : O '
% ) \ ‘ 2

o ¢ . <

s
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Creativity and Socioeconomic Status/Occupations of the Parents

In" my study, spcioeconomic status was measured by the 1eyel of
occupation of the mother and/or the father,. but -the research that was
Tocated exam1ned elther one or the other of these two var1ab]es. Hence;_ii
the review presents the¥ﬂ1scuss1on under two separate head1ngs.

Soc1oeconom1c Status of the Fam11y ‘The,1ssue ofrsoc1oeconomic_

ES

status has been covered in a number of studies related -to -high ability
( .- '\ .

A ]

. \ o
) 1 : : ’
%; . R [N
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chi]dren.v One’of these studies specifically noted using the TTCT.
| Ga]]agher _(1985 41) reported that Terman's . pre 1950 studies of
g1fted ch1]dren found high ratings of social status. _ N

Barbe s (1964:16) study showed that the more high]y gifted group
(5148110) of grades 3 to 6 children came from wealthier family‘
backgrounds than did the moderately gifted;

The Smith study k1965) reportedggby Torrance (1974a'b0), "found
’_ pos1t1ve relationships between scores on the verbal cfg::?;e thipking

tests and socioeconomic status and negat ’re]atlonshlps between ores

on the figural tasks and socioeconomic status. : -

In the study by N11]1ams, Tuebner, and Mar]ow (1973 111) of 237 .

kNorth Dakota Grade 4 ch11dren, u51ng the TTCT, s1gn1f1cant d1fference5»’

were found between soc1oeconom1c status and verbal creat1v1ty but not

v

for f1gura] creat1v1ty. Uswng the F test for five groups of ch11dren.
the significant- d1fferences were for verbal fluency, flexibility, and
originality, with the mean creat1v1ty ‘scores from b1ghest to 1owest
being for rural, urban middle income, urban jower income} Indian‘]ower

income , and Indian impoverished.

In another study of faml]y background factors and or1g1na]1ty
.children (A]dous, 1973), 1t was found that m1dd1: Zdass»chlldren scored
h1gher than working- c]ass ch11dren.

Goertzel® s 1979 study.of 300 eminent personalities, as reported by

Krippner (1983:87), showed that the eminent- person is likely to be from

_a middle-class family.

Occupation of the Parents. A few studies were fbdund that'related

creativity to occupations of the parents. The occupational levels were
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~of a more general nature-than those 1nvest1gated in my study.

R

The Getze]s and - Jackson (1962 63) fstudy (1n a unlversity area)

showed that the fathers of the h1gh IQ group were maln]y in professfbns

'whereas the maJorlty of -the fathers of the high creat1v1ty group were in

bus1ness. The mothers of the high IQ group were mainly housew1ves while

‘the majority of mothers of the high creat1v1ty»group were employed on a

full- or part-time basis. : N
‘In Barbe s (1964 28) study, more of the fathers of the h1gh]y7E
glfted were in profess1ona] levels. ’
Schaefer S 1970 study of ten except1ona11y creative adolescent
gir]s; reported by Clark (1983:44), fpund that most of the mothers .
worked outside the home. | o |

Goertzel's 1979 research, reported in Krippher (1983:87), found

-that the father of an em1nent person was -likely to be a business man’ or .

‘profess1ona1

o K . : :
In summary, the socioeconomic status- of the families of gifted

children was likely to be at least middle class whereas the families of
specifical]y creativevchinren were from a broader range of income
1eve]s. The higher treativity chi]dren hadvfathers who were madh]y in
business and in the professions and mothers who were employed ohtside

the home.
A
:élwb‘jj‘ .
Only a few stud1es were 1ocate%g%hat related creativity to
) *

Creativity and Education of the Parents

_Aeducat1on of the parents. The levels of education considered were

FAL .
B

relatively Feneral. S
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The Getie]s and- Jackson (1962 62- 64)v study found sagn1f1cant1y
greater spec1a]1zat10n of tra1n1ng or "profe551onallzat1on of educationf
in the h1gh 1Q group. More of the fathers than the mothers in both
groups were co]]ege graduates, and the same obta1ned for the number of
those with graduate training.

vIn the Barbe.(1964'17)»study, the'parents of the highly gifted both‘
{‘“had more educat1on than the parents of the moderate]y gifted. ;On
average, thg,fathers of the highly g1fted had more educat1on than the

mothe ; whereas the fathers of the moderate]y gifted d}d not.

ch§@Ter S - 1970 study (Glark 1983 44). of except1ona11y creative

g1rls found the parents to be well educated.
om0
As a summary, in°the vew stud1es ]ocated there was a higher ]evel

of educat1on in parents of h1gh1y glfted/creat1ve ch11dren, with the;

fathers having more education. than the mothers.

. ~

C Creativity and Number of Children in the Family

'On]y dne-study'was found that referred to the'reJationship between
. . PR A
creativity dnd number of children in the fami]y . The Barbe (1964:15)
study found that the average family size for the two groups, the -

moden;tfﬂy g1fted and the h1gh1y g1fted was - 3 for both.

‘Creat1v1ty and Birth Order

e A number of stud1es were found that re]ated creat1v1ty to birth

order.

In the Barbe (1964:15) study, the majority of each group; the' )

moderately and the highly gifted,'were first born.
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‘RHddus (1973) found that 61des§ boys ana only girls were the most
original.i | D
*  Guilford (1977:166) reported thét "the most creative individuals
were likely to bé theAfirsf-born;vor among the eaéiy éhi]gren in the
family." | '  L J o
Goértze]'s research, noted in Krippher (1933:87), found that an
eminent person was likely to be first-born or an only child. | |
| Jarial (1985:139) foUnd that firstborns were significantly superior
in creative thinking. |
. A]bért and Runco (1986:339) found that the creative ch1]d is o¥ken
an only child or, 1f not, is probab]y o]dest. '
To summarize, there is some ev1dence that there 15 a negat1ve

re]atlonshIp between" creat1v1ty and birth order.

Creétivity and\Eami]y'Circumstqnces:v A Summary
L §

In,;qmmarizing the results of the studies of créﬁfivity and famjly
lcircymstances, there were relationships. It wbu]dvébpeér'that the more
highly creative children came from Families With a range of {income
levels, from farﬁing to the professions. Fathers were offen-ih}business
or from the professions and\ﬁofheﬁs were often émp]dyed. Tﬂé pérénts
were Qenerally well educated, Qﬁth'fhe fathers at highér levels than the

mothers, and the creative child cou]dl@qssib]y be the first born.

Creativity'and_Instructionai'Pngrams

Only Iimited‘informatién is available in the 1iierature regarding-aw

fre]at1onsh1p between creat1v1ty and 1nstruct10na1 program. Oniy one

<

study was found dea11ng with learning env1ronm6nt,~¢or instructional
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program. B
Bachtold (1974 226-228) stud1ed the effects of learning env1ronment
on the verbal creativity of glfted students. The Grades’ 5 and 6

students, a]] at or above the 98th percentile in IQ, were from three

' d1fferent 1nstruct1ona1 settings, e1ther spec1al c]ass, enr1chment, or

part t1me learning center. The 1earn1ng centers 1nvolved 1nteract1on
R

with materials and resource persons outside the. regular classroom. By {

- means of the Torrance Test of Creative Thinking, students were evaluated
for “fluency, f]ex1b111ty,_gnd or1glna11ty.f In this pre/post test, the
_part-time ]earn1ng center students (with- these comparab]e to the PO
students 6f my study) showed the J%ggtest increase in ‘verbal creativity.-
fat5 In:SUmmary,'because of insufffcient evidence, a .definitive
statement about the relationship of creat1v1ty and 1nstructlona] program

is premature at this t1me.

Summary

7

Informat1on has been given in order to provlde a background for

understandvng creat1v1ty\b§ ‘examined through use. .

Def1n1t1ons in C]ark s rat1ona] thlnk1ng category have been 1nc1uded, as

‘v ",

we]ﬁ as an overv1ew -of other group1ngs. Step5'1n the creative process
have been deschbed. The processes 1ntended to be probed by  the TICT
'have been presented in deta1] . Research stud1es 1nvestlgat1ng

re]at10nsh1ps between creativity and the var1ab1es focused on 'in this

study have been:reviewed,a _ L ’

~



The creative man is someone who
can see inside and come out with
something fresh, -something
vital. :

@&u Frank Lloyd Wright
. ..J,;;‘?E(}v

* .In S.W. Tiedt, Creativity

‘“1":4

- : .- CHAPTER IIT -
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R §THE_ RESEARCH

»

This stUdy of higher ability 'elementary school children explored
~the relationships between their creativity ahd'se]ected variables. The
| variables were intedligence; achievement; gender; age; fami1y structure;

socioeconomic status, as evidenced in occupation of each/either parent;

E education of each/either parent; number of children in thé‘family; birth

order; and instructional program. Grade 5 students were{;g}ee%ed from
schools in the genefql area of Edmonton, a large Western A£anadian urban

center. " s -

Definition of Terms =«
. , X . X . . /
The scope of.each pertinent concept is described as it was.-used in

¢ LF

Coe

this study. ;a.f‘

Creatfvitx

In that the Torrance Tests of Creative Thiﬁking'(TTCT) were chosen
A S . :
as the testing instruments, the term "creativity" was considered mainly

as he defjneh'it,' Torrance (1974a:8) stated'that’creativity is:

A-process of becoming sensitive to problems,
deficiencies, gaps in knowledge, missing elements,
~ disharmonies, and so on; identifying the difficulty;
searching for solutions, making guesses;, r-formylating
¥ : hypotheses about the deficiencies; testif %@ﬁ*@§festing
= - these ‘hypotheses and possibly modifying dgy ' o
. -~ them; -and finally communicating the results

¢

°.
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This operat1ona] def1n1tlon appeared to be appropriate for the aspectsi

of the creat1ve process examined in thls study

. "3,
L _ 5 . \

Gifted
The term "gifted" has both the genera] definition and the specific

&
d1mens1on qﬁ used @E identifying 1nd1vﬂdua]s for a spec1a] program. The

1n1t1a1 focus in the Edmonton Public Schools was on’ the academ1c aspect

'of g1ftedness but thlS is being expanded.

PR

The genera] def1n1t1on used 1s ‘that established by the A]berta
Department of Educatign in. 1983 (1986'1-3) [t is as follows:

Glfted and talented pup1ls are those who by virtue of
outstanding abilities are capable of exceptional
performance. These are children who require
differentiated provas10ﬂs and/or, programs beyond the
regular school program to rea11ze their contribution to.
self and. society.

Children capable of exceptional performance 1nc1ude‘
~ those with demonstrated achievement and/or potential

ability in one or several areas:
. a. general intellectual ability, L -

b. - specific academic aptitude,

c. creative or productive thinking,

d. visual and perform1ng arts
Two other areas have s1ncevbeen added to this definition,,fieadership
ability" and "psychomotor ability" (1986%1-3)

In th]S study, "Gifted" refers to those students identified for and
in G1fted programs and hence the term “Ident1f1ed Gifted (1G)" is used
~ The students were enro]]ed in three different school systems, each with
somewhat different 1dent1f1cat1on,criteria.2 The three sytems identify
the -candidate by usingdaloombination of 1Q, achievement, and teacher
' ratfng, varying in minimum scores and in ratio fOr-each system; one

system*includes a parent rating.
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In tne Edmonton Public Schoo] System, the candfdates are scored on
a matrix, with a minimum total.befng necessary tqrque1ify for speciai_
programming. The factqrs considened,‘with weightings of‘Z;Z;&_respect-
ively, are I1Q scores; achievement scores for reading, mathematics, and
V1sUa1 ski]]s, as measured»dn the Canadian Tests of Basic Skills; and
ratings by the teacher(s) | e
; In the Edmonton Catholic School System, the students for spec1a]
enrichment programs are chosen on the basis of teacher and parent
nomination, with some consideration being given to intellectual ability
and basic academic skills. No matrix is used.and the>program teacher
conducts an interview with the prospecti?e students, singly or as a
group. | |
The students forfspeeiq] enricnment programs in St. Albert Cathp]ic
Schoo] Distriet are selected‘on the basis of IQ, standandized tests,
teacher rating, and'parent”fetiné‘ The we1ght1ngs of each are about
,equel The IQ m1n1mum is around 125 and the standardlzed test minima
,are,hgfed on approx1mate1y the‘tep 5% on the Canad1an Tests of Basic

-—

Skl]]s. . ‘

Intelligence

Intelligence as Used in this Study

The term "intelligence" is that used by Wechsler (1974, p. 5). It
. is “the overall capecity of an individudl‘to understand and cbpe'witn
the world around hin." ~ Intelligence is considered as an overall 3}
~global entity; "that™ 1s, 2 mult1determ1ned and mult]faceted entity
sirather than an 1ndependent, un1que1y ?eflned tra1 ‘" This def1n1t1on?}

"avoids equating genera] 1nte111gence w1th 1nte1]ectua] abitity."



TWo gggeéts of intelligence wefe cdhsfdéred.in this study, the
Verbal and the Nonverbal‘or Performance IQs. In the Verbal IQ measuhe,
the "ability to understand and ‘use wq?ds plays a crucial role in
determining performance" (Sattler, 1982?646). The Nonverbal measure
consists of "nonverbal and non]anghdge'haterialsafor which spoken or
written language is not requifed"‘(Satt{er, 1982:640). With respect to
the Performance IQ test, the items "do not involve the dse of;]anguage,
‘either oral or visual, except for the.interpretation'and following of
féirecfiqns. Even difections may be given without words if necessary”

(Sattler, 1982:641).

1Q Tests

Maig]y the Canadian Cognitive Abilities Test (CCAT) and the Lorge

. Thorndike "(LT) scores were used. - These tests were considered to be

suff1c1ent1y equivalent, espec1a11y with Thornd1ke as author in cqmmon.

The editions used were the 1974 CCAT and the 1967 LT. These are group -
~ tests, adm1n1stered routinely in the Edmonton area, the CCAT 1n>Gra'é 3
in the Edmonton Public Syétem, the LT in Grade 4 in the E
Catholic and the St. Albert Catho11c Systems. In two ases; the
1nd1v1dua] Wechs]er Inte]]1gence Scale for Ch11dren - Revised (ﬂISCéR)
results, the only IQ scores gVa1]ab1e for those students, were uséﬁ;hone
frém Grade 2 and one from Grqde“4. SihtéAthe standard de?iationsfpf the
‘CCAT and LT are 16, and that of the NISC;R is 15, the WISC-R scores. were
converted to a sfa axd deviation of 16.‘ The scores used wére for the
Verbal and Nonverfal subtests, with the Pérformahce score of the WISC-R
beiﬁg{equa;ed with t ;;Nonverbal. In ca1¢ﬁjaﬁjng the mean IQ in identi-

fying tﬁédsamp]e, howéver; the Quantitative CCAT score-was inc]qded.‘

-
ey



H1gher Ability ‘ _ 4 Q% |
This is a term related to 1nte1}1gence that is used .in this ,study
in reference to an IQ rating. For the CCAT and LT s/gres, an average
was calculated for the Verbal and Nonverba] IQ score of each subject,
with the minimum average qua]1fy1ng for the study being 109; for the
~ WISC-R, the Full Scale score was used, with the same ninimnm apptying.
" The WISC-R manual c]assifies an I1Q of 110 - 119 ag'"high average"
(1974 26), and, hence, the term "higher ability" was deemed appropriate

for descr1b1ng the subjects in this study.
. >

3

_ Achievement ,
"AchieVement" was gg%gédered in terms of the teacher-gfven subject
area grades for the end of the preced1ng year, i. e. for Grade 4. The

Egacher given grades ‘were the on]y achievement scores available for all
N
_students in the samp]e. -

2

Subject Area Grades

These ref]ect the student's actual performance 1n subject areas for ‘

Grade 4. The academ1c subjects examlned were Language Arts’, Math-
(:ematic;;_and Social Studies, with a mean being calculated for these.
{he other marks used were for Art, Mugic,'and Physical Educat;on.
Sciente was not reported in a number of cases and was excluded. In that
mainly letter grades are customary in elementary, with some marks
"Excellent" (E) or- “Satlsfactory" (S) these ‘were all converted to those

general]y accepted as having approx1mate equ1va1ence with 80- 100% or A

“or E as 1; 65 79% or B or S as 2; 50-64% or C as 3; and below 50% or D

*

as 4.



Gender refers to_beihé male or female and was.equated with "sex”;

Gender

- used in the other research studies being reviewed.

3

 Age
The age of the child as used in this study was as of May 31, 1986.
It was written in decimal form. For example, age %0 years 8 months was

written 10.67.

‘Family Circumstances

Theése include some of the fami{&'s status'and human factors that
might affect the ihdividua]-ehi]d. Under consideration were:the family
etructure, the occupationa] status and educational background of each of
the father and the mother, the,number of ch11dren in the fam1ly, and the

b1rth order of the child under study.
Family Structure _ ' \

T

This can varylwide]y,“especially in our Western world. The main
b . :

categories were the traditiona1 two-parent, the lone-parent, the

37-

combined family (two opposjte-sex'barenté, possib]y with children from

eprev1ous re]at1onsh1ps), and the guard1ansh1p s1tuat1ons. Any adopLidng

“amon the se]ected students. were noted from the 1nd1v1dua] cumu]ativef

. T
reconds. /, . . :

Odéupat1ona1 Stat ‘ o

The occupat1on of each parent were ranked by the researcher

accord1ng to the rev1sed P1neo -Porter- McRoberts Socioeconomic Classifi-

\

'catlon of’0ccupat1ons for the 1981 Census (Pineo, 1985:13-14) (see .
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Appehdix E for the catég?riés). - .

For statigtfcal‘meaningfulness,bsome g;oupings of c]assifications
wére made. Levels were combined for tabu]atfng, for example, as shown
1h.Tabje 3.4. The revised aneoePorterfﬂcRoBerts categories of
occupation were grouped as follows: Level 192; self-employed and
.ehployed professionals (pbofessiona]); Le;el 3-4:, high level management
“and ‘semi-professiona1§‘ (semi-professional); Leve1 5-8: > technicians,
middle management, supebvisors, and.?zremen and women (teﬁhnica]/midd]e
management); Level 9-10; ski]ied clerical sales and service, ski]]ed
crafts and trades, an; farmers (skilled clerical; sales/crafts); Leve1

11-14: semi-skilled clerical sales and seryice, semi-skilled manual and

unskilled clerical sales and sefvice (semi—Ski]]ed); and Level 15-16:

. . ? : . ) -
. unskilled manual and farm laborers (unskilled manual). Two additional

categories were noted in this study to ?%E%hﬁodate those who did not

apﬁear to fit the levels based on income, the category of "others"

iqcluding‘the'pabt-time'caéua] workers, students, and unemployed, and

the category ofl"homeﬁakers.”

~ ‘Educatioda1 Background :

_AJ%e ﬁjghest educational level foh:each parent waé'recorded.b:The‘
cafégéfiésihsed were: o

| 1.  High thoolJnat completed

2. High school diploma _' : : ’\\
3. . Technical/po§§ highvschoo] diploma

4. uUniversity undergraduate degree . -

5. Master's/graduate stUdjes

6. Ph.D. or equivalent ;f:‘fu
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Birth Order o

Birth order refers to the ordinal position of the' subject with
respect to the other children, if any, in the family. —_

p
Program P

Regular and Identified Gifted

The program of 1nstruct1oh refers to the tyoe of schoo]
organ1zat1ona] arrangement to~ accommodate the academ1c, socia], and
' emotional needs of individual students. The children in the sample
under study have been:orawn from the heterogeneous regular (REG) c]asSes

-

and the more se]egtive Identified Gifted (16), with the latter being

differentiated as, either Pullout (PO) or Full-time (FT). Extra

government fund1ng per 1G student has been avallable in Alberta each
year s1nce 1984 w1th a m1n1mum ‘score on the local system's
1dent1f1cat1on matr1x being necesSary to quaiify. Students may have to

fCFbSS boundar1es in order to get to a school that offers an IG program.

PO 16 o

A pu]lout program is "tmehplacement of intellectually gitted
students in a heterogeneous c]assroom for most of the1r instruction but
remov1ng them to form a. homogeneous class for a sma]] part - of the1r
1nstruct1on (Belcastro, 1987:208). - In the pullout program, students
work in a spécfa]'setting ideal]y.to-"ihteract with each other any work

with specially t_aIned teachers who, use ma¢er1als, methods, and

&
_ act1v1t1es des1gn ted for the g1fted" (Belcastro .1987:208). Students
'Ln pullout program are to be\effered broader and deeper educational

exper1ences, with these usua]]y 1n two or three one-hour perlods per

-
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week. The majority of schools in"the Edmonton area which offer programs

for the gifted use this arrangement.

L3

FT 16

Ident1f1ed g1fted students in this program attend des1gnated
centers, ava1]ab1e locally in on]y the Edmonton Public School Systen.
These constitute full-time academic challenge .classes within a regular

school énd often out of the studenté'.oWn residential areas. o

Research gbmponents . ' /

Instruments: The TTCT
The TTCT were chosen as tﬁe testing instruments in that they seem
to be thg'besttkqowhiand'fhey,offer detai]ed informatioh about the
separate.facefe.of the creétivity‘of an inqividual. The format of the
gg%%ests, and instructions are. clear, and the‘ hanua]s include ‘extensive
deseriptions of the.rat%pnéTe_éndlthe scoring’procedUEes. The
avai]ébi]jty of e;Eommercia1 scoriﬁg service reduced the posSibi]ity of .
subjectivfty. Fromqthe point of view of a teacher.of the_Gifted;.tHe
tests appear 'to have good face validity. PAcebrding to Amabile (1983'26
,22)' creativity tests- "were deve]oped as tools for individual d1fference
‘research," and "most tests for creat1v1ty are va11dated aga1nst the
TTCT." '
§ The two‘jnstruments used were the Figura] and Verba]g%orrance Tests
of Creat1ve Thlnk1ng (TTCT) Each of the a]ternate forms A and B, are
rated equ1va1ent by thelr author, W1th each hav1ng verbal and f1gura1

0

sect1ons. The manua] prov1des carefu] 1nstruct1ons.

ot



A

The categories of the TTCT are given in.detail in Table.d.l. The
Figural inc]dles scoring for Fluency, Originality, Abstractness of
fit]es, E]aboration, and Closure, with a;lAverage being given and with

| tﬁeggrehtivity Index encompassing the given ‘subscores plus additional
 ;information from thirteen criterion-referenced subscores. The Verbal
includes Fluency, F]exibi]ity,AandZOrigina1ify, with aﬁ Average again .

being brovided.

+The tests attempt to sample as many dlfferent k1nds of

T/n{?;Statlons of creative th1nk1ng ability as poss1b1e, yet ma1nta1n1ng
acceptable- 1eve]s of reliability and validity (Torrance, 1974a:4).

' ‘In this study both batterles of Form A were given in their.

Efkntlrety, It was noted that "the author generally advises aga1nst the»

. uéelof incomp]ete batteries" (1974a:48).

. PLI’ @ ‘ . <

Norms fo- the TTCT

) ”":‘for the TTCT Figural battery were obtained by using the
_: iqu scor]ng system. They were derived from the t@?t responses
Aof Un1ted States studeq&s (Torrance and Ball, 1984:53).

’ The norms for the TTCT Verbal battery were based on testing results
~in the United States. "The norm group is multi-racial and mu1ti*etﬁnfc

and is intended to be representative of the mid-range of most school

populations”  (Torrance, .974a:48).

Validity of the Verbal TTCT

The overall content Va]idit? is relatively low, although some parts
are higher. For the Verbal TTCT, Torrance has made a consi%tent effort

to base the tests on the best theory and research available (Torrance,
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1974a:22). Tasks were deliberately chosen because "they call into play
qifferent parts of a universe of ab%fities that may légitimateiy pé
conceptuaTiéed és.fcreative thinking'abi]ities'ﬁ'(Tbrrance, 1974a:21).
The low intercorrelations bhetween tasks have_been cfificized,~by Wallach
- and Kogan,'for example, but Torrance contends‘that these
intérreiationships are ja consequehce of 'the multi-faceted nature of
creativity itse]f. |
Studigs of concurrent validity have included corre]ating creativity

scores with measures of educational achiévement (Torrance, 1974a538-39).‘
One such study py Torrance énd Yamamoto found significant relationships
at thp .05 level as fol]ows:‘ Gates Reading Test .40,‘Iowa Rg%ding
Skills .48, Iowa Study Skills .37, lowa Language Skills .38,.§nd110wa
Arithmetic.Skills .28. These were calculated with the effects of
intelligence partialled 6ut._ | | .

~ One subtest that has “a high degree of face validity" is the Verbal
Product Improvement Activity. It réf]ects a desirable type of thinking
“that gives practical solutions to a realistic prosleh (Torrance,

1974a:12).

toe

Validity .of the Figural *TTCT

The validity of the original (1974) foﬁr divergenf production
scores has heen rated as "“generally satisfactory“ (Torrancé and Ball,

. . ' i 0
' 1984:5), even after consid

éring results of the newer scoring method.
With Stream]ined;scorjng, the Figuba]ﬂFluency, Originality, and
E]aborgtion scores have corre’ ced quite highly wifhi the scores from the
ear]iéf method and, hence, have been assumed to be comparably valid.

For the two new norm-referenced'measures'and the thirteen criterion-

B
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12

referenced indicators, new studies have shown support for:the content

validity. Few predictive, concurrent, and construct validity studies

had been reported at the time of the Torrance and Ball (1984)

publication. Those that have been reported shon that predictive
validity, in particular Kappears to be satisfactory for tests in the

third, fourth fifth, and Sixth grades (Torrance and Bal] 1984:6-7).

Test-Retest*Re]iabi]ity of the Figural and Verbel TTCT Scores

Using both the Figural and Verbal TTCT, the test-retest reliability
coefficients vary somewhat. In' the Torrance Manual (1974a:20), the

figures range from .59 to .85 for fluency, .35 to .68 for flexini}ity,

and .57 to .83 for originality. It is noted that "motivatiqnal,

conditions affect test retest reiiability. S .,/,_
PR

Reliability of the Figural TTCT Streamlined Scoring

Torrance and Ball (1984:4-5) repori that stndies have indicated

that "it is possible to keep the scoring reljability of the norm- -

referenced and criterion-referenced measures above the .9031eie1.“ In a
study chparing regular and streamlined scorin?, the reliability
coefficients were consistently in the .90s, with “no statistically
Significant differgnces in the means of the F]uency and Originality
scares." preveru the streamlined scoring- tended to yield higher scores
on Elaboration since that method uses an estimate rather than an actual

. ‘\ w“
. count of details. .

e
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Sample

' }aﬁ ¢ :l ’ Selection Process S'

The sampTe for th1s study was drawn from higher-ability Grade 5
students. They were se]ected from among those qual1fy1ng w1th1n,
selected schoo]s in terms of mean IQ >109. Sixty children were se]ected/
in the greater Edmonton area from three school systems, namely Edmonton:
Pub11c, Edmonton Cathollc, and St. Albert Catholic. Seven larger
schoo]s WEre chosen to approxlmate]y samp]e a representat1ve range - of
soc1oeconom1c subd1v151ons. For the expadlence of test1ng, a minimum of
flve studehts was chosen from each school.” An attempt was made to have
" an equal number of each gender in the total samp]e.

Mean‘IQs were calculated for the purpose of selection of the
sample. ' The minimum mean requiredvnas 109. The means used were the
averages of the individua]s' scores for the VIQ QlqQ, and NVIQ of the
Canadlan Cog%Jtive Abilitites Test,}and the V&Q and NVIQ of the Lorge—
Thorndike. The Ftil11-Scale score was .used for the NISC R.. As a matter

v

—of jnterest, o subJects wou?d ﬁave been excluded had the CCAT

" Quantitative scores not oeen_lgt]uded in the means,

Ay

Desc{1pt1on of the Samp]e

. Th1s,sect1on descgibes the samp]e, with e]aborat1on arovided for
. »}U‘f
add1tiona1 background‘ Some var1ab1es on which data were co]]ected but

‘ whlch did - not hav@ suff1c1ent variation to analyze are briefly

dlscussed é;he var1ables in the actual research are presented in

greater deta1% InformatIOn with respect to attendance and illness is

presented f1rst followed by details about factors 1nvolved in the d'

research quest10ns. a
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The samp]e yncluded one set of fratgrnal tw1ns, and no- adoptions
¥
were reported. . : v” :;Ar L e #

-

Attendancehwas-rated mainly as sattsfattory. One student had
m1ssed more than 20 days through illness but st1]l had a B+ average, and
two gthers averaged ‘15 days absent per schoo] year and yet had A- and A+
'averages. Only three subJects'yere absent for more than 20 days of
sChoolfng} Thfs did not a?pea?tfo‘cause,a problem since the achievement;t.%%

was high. ' . o " ‘ T

I

In terms of 1I]ness, none of those reported were rated by a medical

doctor as be1ng suff1c1ent]y ser1ous to affect thelr learn1ng abllity.

Th1rty percent reported common chlldhood d1seases, a]]erg!es, or ear ’
prob]ems. One student ‘was ;eported to have had scarlet fever. -
. . . ] M) } ) P

v

'Gender and Program 'mx e

g

.

The distribution of the samp]e by gender and program lS shown in
Table 3.1. The ratio of glrls‘to boys was 18: 12 in the REG programs and
13:17 ‘in the I6. R |

Students from two of the selected schoo]s;were from bilingual

@ (English/French) c]asses,>with‘someﬁoﬁfthese.being in REG and some in PQ

’,
s ®

. 1G programs. ,
As shown in Table 3:1 50% of the subjects were {n'REG programs and . v
50% were in IG. Within the IG programs, 40% were in PO 60% were in FT. ‘ T

Tab]e 3 5 shows the d1str1but1on by age’, gender, and program.
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Table 3.1 | .

Distribution of Sample by Gender and Program

. |  Identified Gifted
Gender Regular Pullout - Full-time - Total
Girls | 18 3 10 31
- Boys 12 o9 8 29
Total 30 C12 - 18 60
. //’ \\\ .
7 \\ »
\
. \I
Intelligence - { -
g | _ , N

Table 3.2 shows the frequency distribution JF the IQ scores iﬁ the

- sample. The actual Verba1 scores ranged from 97 to 150, with the

Ndhverbal_from 100 to 147. The mean IQ column, used in the selection of

“the sample, .consists of‘the mean of the CCAT~VIQ, QIQ, and NVIQ; the

mean of the LT»VIQ and NVIQ; or the NISC-R'FSIQ, according to the;data
available for each‘subject. _ . ‘ \

Table 3.3 shows the Verbal and Nonverbal IQ data for the whele

group as well as by program and gender. The IQ frequency distriput?gh

‘Has been given in Table 3.2. The IG students, who by definition would

be expected te have higher Id, were indeed found to have higher'IQ

scores.



Table 3.2

of the Sample

,
Frequenty dﬁ%tributiop of 1Q Scores
Wﬁ [ [ .

%
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B1q NVIQ Mean or FS IQ

o -

1Q Range f- % cum. % f % cum. % f % cum. %

“ 90 - 99 2 3 3 o o 0 o 0o o

100 - 109 4 7 10 10 17 17 1 2 2
110 - 119 18 30 40 22 36 53 26 43 - 45
120 - 129 18 30 70 10 17 70 17 28 73
139 - 139 14 23 93 10 17 8 14 23 - 9
140 - 149 3 5 98 8 13 100 . 2 3100
150 - 159 1 2 100 0 0 100 0 0 100
N 60 60

] 123.1 121.7

Median 123.0 119.0

sD e 10.4 12.2

g ‘70:? ’?’i" .

R%}qt .

Note. These scGres consist of 39 CCAT and 19 LT, with M = 100, SD = 16,
and 2 WISC-R, M = 100, and whose SD was converted from 15 to 16.

v
> wid,

CR



48

Table 3.3 g s | ,
Verbal and Nonverbal IQ Da;a.hyﬁﬂraﬁﬁaﬂband Gender '
. R ,

Verbal 10 ' Nonverbal IQ
. | | |
Category - Girls *Boys . Grbup Gfris Lﬁéys Group
REG - | /
M 17,3 117.1 137.2 113.4 . 117.6 . 115.1
sD S 62 12.4 9.0 83 8.l 8.3
n ‘18 12 30 T T 30
16 |
M ‘ 130.8 12746 129.0 130:9% " 126.1  128.2
SD I X 8.3 8.1 12.7 11.2 11.9
n’ ' 13 . 17 30 13 .17 30
Total ;' n ‘
M- 123.0  123.3  123.1 '120.‘7 o 122.6  121.7
so R - 10.4 - 1222
n 31 290 60 3l 29 60

T-Test results are éivén in Table 3.4, with program used as the
' means of grouping to compare intelligence levels. There was found to be
a sighificaht differéhée in IQ getwéen the ;G, the higher'IQ groub, and
the REG, the relatively lower IQ group, for both verba]'and nonverbél(
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. " . . /
for Verbal and Nonverbal IQ for Two Program Levels

. ¢
Program n M S T df, p
: ya ﬁ”& * ﬁ : .
Verbal IQ LA
] ’ »
REG <30 117.2 9.00 PR
16 o 30 129.0 8.14  -5.32 58 .00%*
y _ | Nonverba@g
T REG 30 115.1 . 8%2
6 30 128.2  11.94  -4.93 58 .00*
- -
[

7

**p<.05, two-tailed
- <
~— Age
The' age frequency distribﬁtion ‘and the mean‘age of the sample is
given in T;'ib]e 3.5. It is shown by gender and program as well. . The
range in age was from 9.17 to 11.50, with all except two students

 between 10.17 and 11.17 inclusive.
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d Megn AgsilREaS: . PYGender and Progpam -

“ Regufak  Pullot " - FuTl-tii
. . by o AR

Table 3.5, '45&“

R o

“Age Fnéquenéy‘oistributiéﬂ:

] - -
> o e s e v e S R e s i = e o e i e e 8 e = = e = =y = = = = = e e e ae e e e

BWRN NN
— N
w
SN WN NP NDW
wo DD

—_— N
<+

j—y
o
[ ]
[=,]
~J
— ’ )
B WWHEO QWO WOONW
N
—
nN W
—

Total 60 18 12 3 9 10 8 31 29

——————————— P D D S D P D S W s D SR W M M M G A e D M e W e T WD e R =S . S T SE e . S M S e e e e -

M 10.62 10.63 10.62 10.70 10.85 10.54 10.41° 10.61 10.63
" "Range 2,33 1,33 0.8 0.58 0.67 0.83 1.75 1.33 2.00
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Family Structure

" The family structure of the students was not typical of their

metropolitahAareé or province. ‘Oyt of the 60 studied, there were only 4

tone -parents, all female, and there was 1 combinéd family. The ratios-

at

» By ) .
are atypical as shown in Table 3.6. There were no guardianship

situations and none of the sample students were reported as adopted.

Table 3.6

Ratios of Family Structure of the Students Compared to Statistics for

Area® - ' ‘ s
vy - %’(d‘;z ‘ . “ : w.:‘
Married Lone Parent Combined .
Couple Female Family
: - to . to to
Group Lone Parent Male Total

Study - . 13.8:1 4:0 1:60
Metropolitan & ’

. Area 6.6:1 4.7:1 NAD
vince 7.5:1 5.2:1 - NAD

N, b3
41986 Canada Census data from Statistics Canada.

bya = Not available.

Occupational Level of Parents

~The octupationa] levels have been depicted in percentage

‘distributions. Table 3.7 shows this for the mother's occupation, broken

down by gender and program. Similarly, Table 3.8 gives the distribution

for the father's occupation. The levels of occupations in each table

g

were grouped for statistical meaningfulness.
) ° 5

»-'k“
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Table 3.7
Distribution of Mother‘ngccupationa] Level hy'Gender end Program
. | G{rls o Boys
Level REG REG : IG-
(%) (%) (%)
. [ ’

1 - 2 0" 30.8 8.3. 29.4

3- 4 | 16.7 7.7 16.7 - 177

5- 8 5.6 g 8.3 5.9

9 - 10 | 16.7 L 7.7 16.7 . 11.8
“ 11'- 14 - 27.8 7.7 -0 17.6

15 - 16 o 0 o | 0

Ha . < 27.8 23.1 33.3 i .11.8

OthersP . 5.6 15.4 16.7 5.9

no 18 13 o 17

Note. Levels of occupation are given in Appendix E.

gH = Homemaker :
Others = part-time workers, students and unemp]oyed.

There were distinct d1fferences between the program groups in
percentages of mothers at spec1f1ed occupat1onal leve]s (Table 3.7).
About 30 percent of the. mothers of both IG gir]s”and boys were in the
top two levels. The 1argest percentage of homemakers was the group of
~mothers of REG boys, whereas the sma]lest group pf homemaker mothers was

4

for IG boys. ﬁ“, e ’ f¢
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Table 3.8 | L

L

Ay

"Distribution of“Father's OcCupational Level by Gender. and Program

_situation in this urban area in June, 1986.

Girls .Boys'
Level 2 REG 16 REG 16
(%) 8 (7) (%) (%)
1- 2 16.7 3.9 18.2 37.6
3-4 . 56 38.5 9.1 25.1
5- 8 27.9 7.7 36.4 25.1
9 - 10 22.3 0  36.4 12.6
11 - 14 16.7 0 0.0
Others?. 1.2 0 0 0
‘ Note. Leve]s .0f occupations are given in Appendix E. Levels were

1]

~ grouped for statistical mean1ngfu]ness..ﬂs

) aOthers = Part- time casual workers, students and unemployed o

*3 . I
" [n"z;s . V S

,‘@

D1fferences are noted q;th1n Tab]e 3.8. The fathers of the IG

A 7_1_’

ljstudents held. h1gher levé1 JObS than did the fathers of the REG

] 4’

students, part1cuParTy for the g1rls.

About. 92% of the fathers of the |
1G g1r]s were’ 1n Levels 1-4, whereas about 63% of the fathers of the IG
boys were in these 1evels. |

The’panents in this study are atypical formthe average working
At a time when the
unemployment rate in,Edmonton was 12.6% (Statfstics-tanada), only one
father (1\7%) and no mothers reported be1ng unemployed. (In_the case ofﬂl

the unemployed father the mother worked at a Level 9 job.).

"

This study .
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bfound.that 93% of the fé@?ers ane 67% of the mothers were empioyed‘fu]]
time. Of the other mothers, 23% were‘"hbmemakers,“_andvno'faﬁhers
reported being "househusbands." Three mofhers,and one father Qere full-
time students. of th: four "lone parents,” all female, one was a
m‘hohemaker, with the other three holding jobs at Leve]s 2, 9,‘and.12

respectively. R

Educétiona] Level of Parents g

Table 3.9 shows the six selected levels of education for%the.
pdrents. The parents who had attained technical and other post high

. schpol non-university diplomas are grouped together. The fathers'

overal

. *ﬁll‘ﬁsﬁ of education isrsomewhat higher than thas of the
mothers. ey | |
The eeucetional ]eve]lef parenfs of this study samp]e’is
2gg§i§erab1y h1gher than the level for the adults in the Edmonton areaﬂ
”' 1 6 cegsus data (Stat1st1cs Canada) for the Edmonton area show that
v;% the;peefle > 15 years of age there are 10.5% of the females and 13 3%
. of ZLe ma]es who he;§'3n1vers1ty degrees {see Append1x F). In th1s
e study, 31.6% of the mothers and . 50.1% of the fathers have un1vers1ty
"-,quegrees. Although the census data refers to "adults" and -this study

e dea]s with only the "parents" within the larger group, the data has been

presented for comparat1ve 1nformﬁt1on.

Q lL‘ B
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Table 3.9 reh

Educational Levels for Parents of Subjects

. Mother Father

Level - : Cf N f 1
High school not completed 9 15.0 9 - 15.5
High school diploma g : 25 41.7 14 24.1
Technical/post high school diploma s 7 11.7 6 10.3

« University undergrdaduate degree 12 20.0 11 19.0
Master's/post-graduate 5 8.3 - 11 19.0
Ph.D. or equivalent: - 2 3.3 " 7 12.1
n L 60 582

Note. Because of the high-abiii¢y nature of the sample, the levels were
broken down differently from those in Canada Census data
(see Appendix F).

AThe fathers of two children were not reported. E

Table 3.10 outlines the differen;es‘between the educationa] levels

///Bf each of the children's parents, with the techn{cal/diploma and ’
unive;sity undergraduate degreeuleye]s combined. In 5070% of the cases
the father had a highef level of education than the mother. Mothers
exéeeded fathers in 17.2% of £he cases and equalled the father's level.

in 32.8%. For the two mothers who did not report their chi]drenl§
father, one was at the lowest 1evéJ of education and one was a

- university grdduate. MWithin the IG group, 63.5%_of,the fathers had one -

or more. levels of education beyond that of the mothers.
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Table 3.10 *.

Frequency of Differences in Educational Levels of Parents

», No. of Levels of Difference

"Father'> Mother - . F =M - . Mother > Father

3 2 B 0 .1 2. 3  Total®
£ 5 Y2z . T 19 9 - 1 0 58
% r 1.7 8.6 39.7 32.8 ¢ 15.5 1.7 0 . 100

-

(9

Note. The five educatlona] levels used were: ngh school not
completed; high school diploma; un1vers1ty undergraduate degree
or post-high school diploma; Master's; and Ph.D. or equivalent.

—

- v

The total was 58 in. that 2 fathers were not reported.

-

Number of Ch11dren in the Family -~ J* o O

The dlstr1but10n of this variable is shown in Tab]e 3.11. Girls in

REG programs came from the larger fam111es, w1th a mean of 3. 17
children. The mean for the 'sample wés 2.53.

- Within the IG group, 69% of the girls and 59% of the boys were from

"two child fam111es and on]y 8§.Of the girls and 18% of the boys were

"only children.”
.: 4’\

2



N
D8 N
. 4

Tab]e 3.11

-4

. . “ﬁ A, .
da S S A
1 .3 £

Frequency Distribution and Means of Number of Ch115¢en in the Fam1ly by

Program and Gender ; 5'%‘ ."“',;;
_ : S
Regular *f ~ Identified Gifted N ﬁf;;é i
' | Q . o » :b»,‘v._ :
No. . Girls Boys . " Girls - Boys ‘Total .
1 0 2 1 3 6
2 8 6 .8 10 33
3 4 3 ra 1 10
4 4 1 0 3 8
5 1 0 1 0 2 *
6 0 0 0 a2 0 0
7 0 0 ) 0 0
- | |
8 1 0 0 0 1
M 3.2 2.3 } 2.3 2.2 2.5 ‘
D¢ N 115 0.9 . 0.9 . 1.0 _ "
n 18 12 13 17- - 60
;’, :.(».T~. .

Birth Order

A number of’ differences were in evidence as shown in Table 3.12.

,

-Fjrst-borns numbered 45% of fhe sample, including tfie 10% who were in

. the "bn]y ehi]d".category. The last-borns (not including fpnly
’chi1dren") constituted 42% of the sample, with the remaining-13Z being
"in-betweens.” Within the 16 group, 46% of the girls and 53% of the

boys Qgre first'born'(including Monly children" in both cases),‘w@ereas

L3

»

Y



54% of the girls and 35% of

c¢hildren” in either case).

é3251e 3.12

58

the boyé were last born (not inc]uding “only

&

Birth Order Data by Program and Gender §
REG o 16
(' . . N .
Girls Boys (/ Girls Boys Total
- Birth Order f % f % f % f %

One-child families

First-born?

7 (39%) 3 (25%) 5 (38%)
)

0 (0x) 2.17%) 1 (8%)

3 ¢18%) 6 (10%p
6 (35%) 21 (35%)

Lastabprnb 7 (39%) 5 (42%) ' 7 (54%) 6 (35%) 25 (42%)
"In-between" 4 (22%) 2 (17%) 0 ( 0%) 2 (12%) 8 (13%)
n 18 12 13 17 60
‘a'bThese.frequencies ﬁo'not include "only children". .
.
Research Procedures
' )

R

Data Co]]ectjon

,\/// Data were gathered in a series of .steps. Permission letters for

N -

those selected from'a'target class_1in the consenting schools were ' -

prepared by. the researcher (sée Appendfx‘A). Through the'cooperétidn of

I .

the t1a$sroom_teachér, thesé were sent out to and collected back from .

the parents/guardians of‘those studehts.

. Information about the individual students wa§'obtained fFom both

rd

the parents' information forms and the schools' cumulative record

L
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folders. On the arranfed day of the TTCT testing, the .data were
collected by the researcheF?%!Qt admlnlstrator. A master sheet of

1nformat1on was comp1]ed,¥or each c¢child in the study (see Appendix D).

Testing’Procedure

\

The TTCT were adhinistered‘to.groups ofbstudents in their home -
schools. The number in each group was ten or fewer. A total.time block
of at least two hours, MOrning or afternoonhwas requested, without

interruption and in a Separate, quiet space. The space Was organized in
advance, with a form prepared to record the timing (see Appendix B).
prepared warm-up procedure was fo]lowed 1n each school to create a
ucon51stent]y comfortable atmosphere for the sess1on, and appropriate
time breaks were prov1ded (see Append]x C) The tests were. admlnlstered

by the researcher, an exper1enced_teacher}aw1ib_thegFigural testlhelng_ -

given first. T f_ e . bj”ﬂfﬁ'
. ’ oA o & e ,

: o LN e e o i

Test Marklng i ot !
v B B

The TTCT book]ets,were profes§1ona1}y marked These were sent to

“Scholastic Test1ng Serv1ce,‘w1th theamarked tests belng returned

complete with computer analyses. » f o

5 d"{’ “_,“"A"- ‘
Stat1st1ca1 Ana?yses - S

AT the data Were processed through the ise of the §SPS X
'stat1st1ca1 packag_ The re]evant,raw*data is presented in Appendix G.
-Pearson ‘correlations were made between each variable undek study

and each subtest score of.the TTCT, with significant findings’” being

noted.
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. T-tests were run to compare groups within some selected variables
in terms of their TTCT mean scores to determine if significant
differerices did exisf The t-tests used in this study.were to compare

TTCT creativity mean scores for‘two levels of achievement and ‘for the

r

-
two main programs.

- One-way 1f;YAF 1F run to find whether there were significant
systematic q#ffereg%é§ between the TTCT mean scores for subgroups of
rselected.variabies. The variables used in this ana1y51s of vag.gnce
were gender, age, occupation of each parent, education of each parent,

@V

Duncan procedures were added to the ANOVA to ascertain if

number of children in the fami]y, and birth order. -

significant differences could be found among the subgroups of certain

variables. These were applied in comparing TTCT means with the

L

occupation of each parent.

The variablé not teSted by t-tests or ANOVA was that in which there

were not suff1c1ent numbers in one of . the subgroups. This applied to
a; k « . "'.‘, S . ‘
fami]y strueture.w

:.~‘ HMA '
Mu]tipie regreSs1on analyses were made to determine the relative

effects of selected variabies;on a creat1v1ty score. TTCT Figurai
Average, CreatiVity Index, -and Verbai.Average were used as the
representative predicted creativity scores and the independent»variab]es
considered.wére verbaj and nonverbal IQ, age;‘gender, occupation of -each
parent, education of ‘each parent number of children in the fami]y&

-

birth order, and program. ~
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»
Summary

This chapter outlined the components of the research, procedures
followed, and details of the sample. Terms were defined as used in the
studyf The nofm;, validity, and re]i:h35ty of the Torrance Tests of
Creative Thinking were discussed. fhe samplevwas de§;ribed with respect
to gender, age, faﬁi]y structure, occupation of'parents, education of
parents, number of children in the family, birth order, and program.

Research procedures inyo]ved the data collection, administration of the

'stesgg, arrangements for test marking, and the statistical analyses.

-



networks of*peop]e who 1nteréct
© in creative ways,. ;What aTT ‘this

seems to come to js:thHe: curlo ’ﬂ

. -mind, the’ fresh e %e., g
_ receptlve heatt,, . wnd &heh
. punafra1d persona]1ty‘ S
: Robert Shank!and

> C Creative people discern -
’ . . breviously-unseen-patterns; “they *
. see in new:ways: They also: make”,/'
connect ioné.where.no" "¢onnectiogs . .
_ . had séemed possibje. ,They take. i
% e - "risks; ‘seize. upo chancé formf,

"ﬁ,@

et

v

" In.S. Butterfield (Ed.), The®

Faces and Forms of ‘Creativity

T CHAPTER\V oy

RESULTS OF THE RESEARCH

_Th1w;§}apter ‘presents : and d1scusses the resuTts of the reseaﬂth,t

The content is a combination of tabu]ar and wr1tten ana]yses. The}flrst.5 N

section presents the hypotheses to be tested. Thessecond sectton'

contains the results of the creativity testing. In the third séction:-g_‘s

the hypotheses are tested with. correlational and ANOVAVT Test‘v

1nformat1on being g1ven, aTong w1th Duncan procedure resuTts wheref71

\

~app]1cab]e. The f1na1 sect]on consists of the muTt1pTe regress10n~

resu]ts.

' e
“Hypotheses o

1. There is no s1gnf1c1ant reTat1onsh1p between . creat1v1ty andp
1hteTT1gence. |

2. There is no signtficant re]ationship between creatfvity and
academic achievement. | . : |

3. There is no s1gn1f1cant re]at1onsh1p between creat1v1t§)and gender.

I There 1s nd*s1gn1f1cant re]at1onsh1p between creat1v1ty and age.

62j." T

«
o
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5. There is no significant relationship between creativity and:
5,1h The family structure. SRR
5.2 The socioeconomdc status of the family, as determined by the
occupation of each/either parent. A
5.3 The educational background of each/either parent.
5.4 The number of children 1n the family. | )
.5,5 The birth order of the child.
*:6; f:There is no he]ationship between.creativjty and instructional

program.

Creat1v1ty Test Results

Tﬁe TTCf resu]ts are given in Table 4.1. "The means, medians,
standard dev1at1ons, and percent1les are shown. The given abbrev1at1ons
for the TTCT subt1t]es are those used 1n subsequent tab]es. The scores
shown in Table 4. 1 are based on converted standard scores with a mean of
100. |

In th1s study, the Verba] creat1v1ty scores were found to be higher
_overall than those for the F1gura1. Verbal Flexibility was the h1ghest
of a]] the subtests,'w1th th1s at’ the*76%11e for the U. S norms.

F1gura1 F]uency, at the 21 %1]e was the ]owest.



Table 4. 1 f';' -

1) :
Means, Hﬁdians, Standard Dev1at10ns, and Percent11es of TTCT F1gura1 and .

Verbal Creat1v1ty Scores ) ,1f . I A¥f  ), & 5f :
Category “_ i_j ﬂ_ o Medf@h 1.fy§b l=: Z%i1é ‘o'
Fluency (Flu) - 2 83.4 825 ‘14.4 51;21
riginality (Or) ';§9o.7 N ‘;93L0,' ;14.8‘S;J 33
CTiNes (Ti) 7, 1087 1073 15.0%, 67
Ela oration_(Ez) | - 90.4 :f§d.0 : 7.4 31
osure (Sﬂi . . 96.9 ’;?96.0 ”\iS;s;' ﬁ 42
veragg”iAv)' “ 94.0‘ , ”‘g4;5§;»~ 10.3 38
Creativity Index (CI) C 1031 g,lqsfo‘_ 1.2 56
 Verbal s |
ﬂF]uency (Flu) R ;165,§f 104.0 17.4 62A
Flexibility (Fle) o ‘??4.25'f” 116.0  16.7\ 76
Originality (or) - ifa“vhég,g{jt 9.0 Gl 38
Average (Av) . B iy ‘104:5f1 104.5 r'i4.1~ﬁ-_ 60

—r

Note. N = 60.;_Scorés_§reﬁbased on.U.S.A. norms, using a mean of 100.

The frequency distribution of scores by interval ig'found'in Tables
4.2 and 4.3 for the Figural and Verbal TTCT respectively. The means and
medians are recorded in Table 4.1.



Table 4.2

Frequency

Range

60 - 69 10 4 0 0 2 0 0
70 - 79 16 10 1 3 8 4 1
80 - 89 12 12 3. .16 8 . 16 7
90 - 99 16 15 14 3 18 21 14
100 - 109 /‘\\ 4 10 12 6 16 15 22
110 - 119 ‘ 1 9 14 0 7 4 12
120 - 129 1 0% 1 0 2 0o .. 4
130 - 139 0 0 3 0 3 0 0
140 - 149 0 0 1 0 0 0 0
150 - 159 0 0 0 04 0 0 0
160 - 169 0 0 1 0 0 0 0

~

Note. N = 60. Scores are based on U.S.A. means, using é mean of 100.
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Table 4.3

Frequency Distribution of TTCT Verbal Creativity Scores by Interval
— .
Range  Flu Fle - or A

60 - 69 ' 0 0 - 0o 0

v

70 - 79 - 2 1 2 3
80 - 89 10 3 24 3
90 - 99 - 13 9 20 15
100 - 109 12 11 10 19
10 - 19 11 1 © 12
120 - 129 6 17 0 6
130’.'-_ 139 . 5 1 © 0
140 - 149 | 2 1 2 2
150 - 159 | o 2 0 0

Note. N = 60. Scores are based on U.S.A. norms with a mean of 100.

Testing the Hypotheses .

Pearson correlations were run with all variables in the study. The
correlations and the probabilities have been tabulated for those
‘variabies reieyant_to the hypotheses. '

Other statistical teéts have been applied as well. ANOVAs, t-
'tests,fand in sdme cases, where sﬁbgroup infarmation was dg;med

desirable, the Duncan procedures have been used. !
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Creativity and Inte]ligénce

Research Question No. 1

Is there a relationship between creativity and intelligence?

In answering'this question, Pearson correlations were used for the -
entife group of 60 students: Each student's score on the Verbé] and
Nonverbal IQ scales was correlated with the subtest scores of the TTCT
Figural and Verbal battertes.

In Table 4.4 the Pearson corre]atidns of thé creativity variables
with Verbal and Nonverbal 1Q scores are giVen. These were sigﬁificant
for only some Figural creativity areas and not for any Verbal creativity
subscores. . The significant relationships that existed between Verbal 1Q
ahd Figural creativity were in Tities, Resistance to Closure, Average,
- and Index. | The only significant relationship petween creativity and
Nonverbij 1Q was for Figurél Titles. |

h]

Thus, Hypothesis No. 1, that there is no significant relationship

between creativity and intelligence was wholly supported for, Verbal
creati¥ity, and only partly for Figural creativity. -Contrary to the

hypothesis, a relationship was found .between Figural.Titles and IQ, both

verbal an& non?verbal.

Creativity and Achievement

Research Question No. 2

Is therebis a ‘relationship between creativity and academic
achievement?

A number of steps are necessary in ordér to determine if a
relationship doeS'exiét betweén creativity and achievement, as a whole

and/or in part. - The mean grades and frequencies for each subject area



Table 4.4

Pearson Correlations of TICT Creativity Scores with Verbal and Nonverba] -

19

vIQ . NVIQ
Category r P r P
Figural ‘ |
Flu S .02 .43 12 19
or o7 .31 02 .45
Ti | 29 .01 .29 L01*
B o .12 .18 .03 41
a , | .28 USRS K 17
Av - Y J05% g9 .24
Cl - .24 .03* 17 .10
Verbal . ) | . A
Flu .02 45 .10 .22
Fle - .17 Mo .13 .15
or -.01 .47 01 .47
Av o .06 .33 02 a8 "
N | 60 60
*p < .05
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--are examined first. Corre]ations are presented per subject area and t-
test results are used to explore differences;between achievement groups.
Tab]e 4.5 includes the frequency of grades, the heans, and the
standard deviations for each'sgbject area. vThe coding used for'gradeé;
appears with the‘table,,with a mean of 1.6, for example, eq%elling about
71%. Over 93% of the grades were at the two higher levels,.the 'As and

Bs, or from 100 to 65%, with the numbers in each of these levels being

approximately equal. 3 nean was 1.6.

 For the Pearson in Tables 4.6 and 4.7, a change has

~ been made.“‘To simp]ift? “,letatlon the positive and negative signs
of the corre]atlons haveibeen reversed T the tables so that higher
" numbered achievement levels correlate positively with higher TTCT mean
.scores.

Table 4.6 shbws the Pearson correlations between creativity and
achievement in Language Arts, Mathematics, and Socia]'Stddfbs for the
entire sample of 60 students. Of the 33 correlations run only three
were significant at the .05"1eve1. Both Language Art§ and M}thematics
correlated significantly‘with'Figura] Titles. Mathematics was found to
have a significant negative~corre1ation with Verbal Originality.

In Table 4.7 the Pearson correlations are shown for Art, Music, and
Phy51ca1 Educat1on. Of.the 33 correlations run, only four were
significant at the .05 ']evel. A1l four Verbal creativity subscores
correlated significant]y with Art. There were no significant

correlation with either Music or Physical Education.

@



“Tabie 4.5 | -
'fFrequenciés, ﬁeans, and‘StandardlDeviationg of Subject Area Grades
G - - Grade
category - -1 2 . 3 4 M D
Subject o .
‘Language " . - : S , )
Arts - ' ;M| 2k 5 . - 1.6 .64
., Mathematjcs 390 18 2 1 1, .65
. ‘ : ,-" - { ] . . ) PIAAN )
‘Socia . : ) '
26 32 2 = 1.6 .56
af ‘ o ‘ )
16 39 67 - 1.8 .57
o : LD o . R .
Phygical - ' SV :
cation 3 - 1.6 .59
_ Perceq;ége‘ ‘§.l 0.3 -
50=

64%/C=3, and < 50%/0-4.

- . _ 6 .
a : -
N =60 . .
,v;.‘v ) ‘J . o ) o P

-

\

Note. The cod1ng used for grades was > 80%/A/E 1, 65-79%[B/S=2.

S

.
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. ' rae, ’

. T-tests examined the poss1b111ty of any 51gnif1cant dlfferences
between the creat1v1ty scores of the twe ach]evement group{;gs in each'
of the subJect areas. Only.the three main TTCT scores are: reported
hame]y F1gura] Average, Creat1v1ty Index, and Verbal Average. The two
main grade group1ngs were Level 1,_the h1gher, and Leve]s 2 to 4
fcombined, with this being done for statistical purposes.’ _J(’

Table 4.8 shows the t- -test results. The only s1gn1f1cant f1nding '
. was for Verba] Average and Art, w1th the stuﬂ@%ts ‘who had h1gher

achievement grades show1ng higher scores in Verbal creativity. The t-

test resu]ts are thus consistent with the\correlationa] data. 7

el

In summary, on the. whole, very few s1gn1f1cant relat1onsh1ps wére
; found between creat1v1ty and achlevement. There was a s1gn1ficant

' ”3p051t1ve correlatlon only between F1guna] Titles and both Language Arts _
fwand Mathematlcs and between a]] Verbal subscores and Art, as we]l as a

‘ negat1Ve corre]at10n between Mathematics . and, Verbal 0r191na11t1
Students who had h1gﬁg’ grades in Art had s1gn1f1cantLy h1gher Verbal
creat1v1ty scores than students w1th lower grades in Art. . )-}

v Hence, Hypothes1s No. 2, that there is no s1gn1f1cant re]atIonsh1p
: ¥

between creat1v1ty and ach1evement, 1s, on the whole accepted. Contrary o

9

» 'to the hypothes1s, however, there appears to be a s1gn1f1cant;
: re]atlonsh1p between the Verba] aspect of creat1v1ty and Art as wel] as'

:;between F]gura] T1t1es and both Art and Mathematlcs. " :

Creativity and Gender o . o \&‘

' v_.'r,'.

~Research Question No. 3

Is there a relationship between creativity and gender?

1 . . .7 : - , .
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Pearson Correlations Between TTCT Creativity Scores and Achievement in

Language Arts, Mathematics, and Social Studies

%39 L

T .
e Subject e
Language Artﬁ Mathematics Socié] Studies /
Category r P r P r - B
: F'i‘gura’l _
 Flu -5 .12 _.a1 , -48 -12 - .18 -
or -.04 38 -.08 .29 .04
T .30 .01 .21 .05 .05 .37
13 -.08 .28 L2 .18 . -1 .22
Cea .05 .36 a3 . .05 .36
Av .04 .37 10 .23 -4 .39
o 07 .30 -6 L1 -0 a2
T Verba : T o
Flu L7 . -z s .04 .39
O Fle 21 .06 . -.02: L w83 .15 .13
':-Or‘ .06 L3 el 05 .08 i .26
. LAY w08 .28 -3 .16 s 40 .22
N 60 60 s 60 -
} . A
*p < .05 K ' v
. & ’ \ .



. " e F]u A Cae 03* .1‘2 ©19 L ‘;i';;;‘QQOJ?' .49

. - - .. B
- L . -
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Table 4:7¢

Pearsonberrelatfons Between TTCT Creativity Scores and Achievement in

>

Art, Music, and Physical Education

Subject

Art . Music Physical
’ Education

Cétegory r i

I~
©
1=
ro

Figural _ .
Flu - -.07 31 . .05 36 -.09 .24
o S T T U g .08 =15 . 13

e .2 o .08 . -.200 .06 -

.01 .47 =209 25 -.02 .45
1 s .28 | .20 .06 -.19 .07

A B S S LR R L
a R - TS RS R | S

Verbal oS , h o -~

Fle* . . .0.220 L4k 6 .12 fJo6e .33
or R .zsfj_»“*fos* .06 1

310 .12, a8
AV .28 Lozw

60 .

I

260 .02 cocAs
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‘Table 4.8

!
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' T-Test Resuv'ts for TTCT Figural Average (FAV), Creativity Index (CI),

and Verbal Average (VAV) Creativity Means by Achievement Level

R,

X Language Social Physical ,
Category Arts Math. Studies_ ‘ Ar; .Music Education
n(Grp. 1/2)  28/32  39/21  33/27  26/34  16/44  29/31
FAV. w » | ' |

Mlerpl 1 948 95.2 - 93.7 94.9 93.6 93
T 0.57 1.24  '-0.25 0.60 % -0.20 - -0.50

p .57 .22 .80 .55 .85’ .62
M- 6Grp. 1 104.5 105.0 10330 - 104.1  102.9 101.7
“.-Grp. 2 101.8  99.5 103.2 - 102.3 103.1 104.4
T 0.93 1.84  -0.07- °0.61 . -0.08 0792

R R 036 -07 ’ T -9:4 ~ 154 o94 ----- .36

M - Grp. 1 105.2  104.4 ~ 105.5. ' 108.7  104.1 . -105.3

"= Grp. 2 .103.9 - 104.8  103.3 .. 101.3,  104.7 . . 103.8..
T 0.35 ° -0.11  0.59 2.07 . -0.15 0.43
—0_73 091 v56 004* - -88 067
N ,*2,§;¥Q5i using pdo]ed1variancé estimate. o

S T TR ' ‘ foTe '

.”— . "“ '\ , v ‘ \O.

RTINS .

¥ ° .
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Both the Pearson correlations and ANOVA ¥alues were used in this
analysis. The Pearson resu]ts'shOw no significant correlations between
creativity and gender. Table 4.9 gives the mean TTCT creativity scores

and ANOVA vatlues by gender. The means appear to be comparable for each

at1v1ty category, with the possible except1on of Verbal Flexibi]ity, ‘

q'the g1r1s.hadua somewhat higher mean score. vThe ANOVA results, -
ver, show ‘nb significant differencas Between the’ scores for the
. e : oo ‘ :

1

o treativity and gedder;_ Thus, Hypo®

¥

No. 3, that there is no

¢ . . 'significant relationshjp between creativity ahd gender,‘was supported.

_ Creat1v1{y and Age S
R%search Quest1on No. 4 gh o )

"

. f, Is there a relat10nsh1p between creat1v1ty and age?
To answer this’ questlon, the results of - Pearson corre]ations,

'ANOVA _gnd Duncan procedures are’ exam1ned. For the Duncan procedures,
LRSI .-'~ﬁr

ﬁ?x -‘ﬂ‘the é%hdents scores were placed’ 1n four group1ngs for stat1stica1

LY

purposes wlth these being labe]ed from ‘1 to 4. Group 1 the youngest,
' was from 9 17 to 10. 33, Group 2 from 10 42 to 10. 58, Group 3 from. 10.67
| to 10 87, and Group 4 the o]dest from 10 92 to 11 50$ It is. to be

3 ""‘

5

h, : “noted that in the youngest group on]y ong ch11d was of age 6/17, wlth
- ' \ ’
px :the rema1nder ranngg from 10. 17 to 10.33 (see Tab]e 3. 5)

; . Tab]e 4 10 shows the Pearson correlatlons between TTCT creatlvity
scores and age of the students, w1th a. gender breakdown also being

?reported. For- the total group, 51gn1f1cant corre]atlons were found S

. - e ' o ' R - :

between age and'only"the}Verbaljcreat1v1tymsubscores, not the»f1gural.‘;
’ ) . " . ) - B . . ) B . .

’
'
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{
‘Tab .9 .
. 1 . . ’
} . . R Q : . )
Mean TTCT Creativity Scores and One-Way ANOVA Values by Gender
v Ed
- Category Girls Boys Fa P
Figural
' Flu 85.0 81.6  0.84 .36
or 91.9 89.3  0.44 - .51
Ti . 1085  108.8  0.00 & .95 &
El 89.8  91.0 . 0.41 .53
Cl 97.7 - 96.0 0.17 .69
Av IR 94.6° - 93.3  0.22 .64
ftx, T . , ; ™~
I : 103.:4 ° 102.8  0.04 ~ - .84
Verbal, , | . .
Flu 105.5  105.7-  0.00 - .96
Fle 7.2 . Wl 2.02 6 .
- or. 293.0 . 946 0.20° .65
Av 105.2  103.9  0.13 K
. ‘ ) . ~ . '“' Y .
n 31 \1 29
"Adf=1 -
*p < .05 - :
’:'v. Vi - .,9‘ N v
.. . s -~
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T

f‘Verbal F]uency, 0r1gImal1ty, and Average were the scores signif1cant1y

re]ated to age wheheas Verbal F]ex1b111ty was not. . -

. .

In the creat1v1ty/age by gender Pearson corre]at1on, the boys,

accounted for “most of the significant - re]at1onsh1ps, with the gir]s

show1ng only one. A]] the Verbal creativity boys' scores were

>

-';?s1gn1f1cant]y corre]ated with age, including Verbal Flex1b1]1ty. ~ The.
"~}glrls scores showed one s1gn1f1cant correlation: Figural F]uency."

s 'Hence, the boys were mainly respons1b]e for the corre]ation that was

- .found to exlst between creativity and age in this sample.
Tab]e 4 11 gives the one-way ANOVA values plus the significant
differences in mean creat1v1ty between/among the age groupings. For the

hlatter, obta1ned through the Duncan prqcedure, the on]y means recorded

" are those with significant diff ren@és.

- The ANOVA results showed 51gn1f1cant differences mainly for Verbal
creativity: The Verbal .Fluency, Originality, and,Average scores were

sighificantly higher for the older“children. There was a similar *

4

_ relationship fon'Figura] Originality as well.

Lo

.The Duncan, procedures, the results of thch‘are‘shownlinfTable“'

4.11, also determ1ned “that some o]der group1ngs had 51gnif1cantly hlgher'

~

creat1v1ty scores. Spec1f1ca1]y. the s1gnﬁf1cant dlfferences among the
x_‘ I

groups, bysage group numbers, were: 3 > 1 in F1gural 0r?g1nallty, 4 and

' 3 > 1 1n both Verbal F]uency and Flexiility;: '4-> 1, 2, and 3 in Verbal .

&

A ’ Or1g1na11ty, and 4 >.1 for.the Verbal Average.
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‘Pearson Correlations Betwéen TTCT Creati!ity Scores and Age by Gender

.
L.

Category

R %‘; -
Girls ». Boys Total

I~

=

(e

Figural‘ ,

Flu -
Orﬁ
’fi.
£l
C1
Av
oI

F]u'
Fle
or s

.- Av

};Merbal,‘,r

.30,
.18
.29 -

-.27
.12
.23

.05*
.17

006
.07

.25
011

13

» .34 .

.39

. .38

-.07

© -.08,

- -.04

.56

.31

.49
.52

<00*

. 00*

.06

.38
.18

.32
.33

.29
.23
.46
.11

.39

.37
.32,

. 00*
.08

L01%

.01*

29 .

. 60
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Table 4.11 - i | L 'v.“ilg‘,

@ . . v

One-ﬂay ANOVA Values for all TTCT frééti}&fy Scores, and Mean TTCT |
] g > A -

- Creativity Scores that Showed Significant Differences-Between Age

Groupings, Using Duncan Procedures : .

-

<

Age Group

'y 3 4
9.17 10,42 - 10,67 10,92

Category  F2 P 10?33‘ 10%§8~’ 10?33.: 11f§o.w

Figural
Flu T a .75

or 2.71° .0s% 824 % 97.0
Ti .83 .48 |
Bl 129 .28
e T uso ;
Av i' 1.6 .33
CI 1.05 .38 0 -

Verbal o o ' 1A.f
Flu 4.3 RN ;‘94,9  o, 10846 '»}iﬁ'ﬁ'fj,ém
Fle © 228 .09° 1053 1179 12004

V;Orf‘;vvﬁ; 346 - .02% .j87;9A 923 ézj;\” 108.2.

AV .fxﬁs‘ 3.89 . .01% 962 -+ REREEVER:

ool I P TS 3

Note. The only mean scores reported are those that showed significant

differentgs in One-Way ANOVA and the Duncan procedures.
A4f = 3 betweén'grbups; df = 56 wﬁthin'groups:lﬁ

- *p < .05



e determlnedvby the occupat}on of each/e1ther parent?

In sunmary, o]der‘children tended to scorelsignificantly higher on
Verbal creativity subtests, but not on Figural subtests. It was found,

- however, that there was a gender difference in Verbal creativity scores,
with the boys_scoring significantly higher than the girls. Hence,

Hypothesis No. 4, that there is no significant relationship between

creativity and age, is rejected for Verbal creativity 'but, with one

exception, accepted for Figural creativity.

Creativity and Family Circumstances

The reTatidnships investigated in this area are between creativity
and family structure, occupational status of the parents, education of

the parents,'number of children in the family, and birth order.

Creativity and Faﬁi]y Structure

Research Question No. 5.1. Is there a relationship between

i

~creativity and family structire?
‘The data were so one-sided that analyses cbu]d‘not be done.
Discussion has been given along with Table 3.6, with 93% of the subjects

reported to be living in two-parent families.

‘Greativity and Occubational-Status‘of the Parents.

-

Research Qpest1on No. 5. 2. Is there a relag%onsh1p between the
9

. creat1v1ty of the chlld and the soc10-econom1c status of the fam11y, as

L}

This ouestion is 1nvest1gated by resu]ts of corre]at1ons, ANOVA,

and the Duncan procedures. The data, classified in the P1neo-Porter-

“5‘McRoberts system (see Append1x E), with “homemaker” and “other" added,

s

' were grouped to give the descr1ptors shown in the tables for this

v
‘.,



81

section. These groupings were used for both the Pearson correlations,

KNQVA, and the Duncan procedures. The actual distributions by levels B

for each parent have been given in Tables 3.7 and 3.5, along with
~demographic detai?s.

Tab]e; 4.12 and 4.13 present the three main TTCT means for each
occupat1oﬁ?] grouping of the mother and father respectively. The
T majority,of &he mean scores for the Figural Average, Creativity Index,
--and Verbal @&erage were comparable per occupational grouping of eithcr
parent. One po§SIb]e difference could be fa5 the scores of chi]dren of
a sem1 skllled parent w1th the mean’ Figural creativity score being
h1gher for, ch1&dren of mothers. than”fb;:fathers in semi-skilled work.

The Pearson correlations werewmun but only two s1gn1ficant
relat1onsh1ps were found between creativity and occupat1on of either
,parent. This was between the occupat1on of the father and Verbal
Flexibility (p = .0l) and Verbal Average (R = .05) ' None were found

re]ated to the mother's occupation.

One-Nay ANOVA resu]ts, shown in tab]e 4 14, showed no s1gn1f1cant
“ re]atlonsh1p between creat1v1ty and occupation of the mother ‘but there
was-one for the occuﬁ3t1on of the father. Verbal 0r1g1na]1ty was
significantly'related to the occupation of the father (p < .05).

Using the Duncan procedures, it was found that a»few occupationai
subgroups were significantly higher than others. This occurred only for

the occupations of fathers and only with respect to Verbal creativity.

Children of fathers in technical/middle management (Levels 5-8) achieved

higher in Verbal Fluency, Originality, and Average than did children of

professional fathers (Levels 1,2).  This same group (Level 5-8 fathers)



&

Table 4.12

-

Mean TTCT Figural Average, Creativity Index, and Verbal Creativity

Scores for Each Occupational Grouping for the Mother

Category? Giow n FAv Cl VAV
Professional (1,2) 100 9.7 106.7 99.6
Semi-professiopal (3,4) 9 - 92.8 102.1  102.4
Technical/Middie o ‘_ ixf ) o |
management (5-8) 4 100.0 los.s 107,39
| m§511¥$9 clefical: | S . s o
es/Crafts (9-11) 8 93.8 102.8  103.9
'SemirSki11ed'(12-14)s L9 9.4 1023 111.9
Unsk11]ed manual (15- 16) 0 -- . - _ -- |
Homemaker 14 93.9. 102.4  106.6
OtherP L 6 . 88.8 97.8 99.0
Grand total E 60 0 94.0 - 103.1 104.5

- 8See Append1x E for details of the Pineo-Porter-McRoberts occupat1ona]

levels. Note that the two categories of "homemaker" and "other" have
been added.

bThis includes_part-time, student, and unemployed categories.



Table 4.13

v

Mean TTCT Figdra] Average, Creativity Ihdex, and Verbal Creativity

Scores for Each Occupational Grouping for the Father.‘

_Q . . ‘ %
tategorya n« F AV Cl V AV
- _ a’ ' -
Professional (1,2) 18 9.6  105.6.  101.8
Semi-prpfessiona?’(3,4) \ 11 93.5 102.6 104.3
- Technical/Middle .

management (5-8) ‘ 14 ©94.9 108.9  113.2

‘SkilTed clerical: .
\“Sales/Crafts (9-11) 10 9l.1 . 98.9  100.6

‘ Ak]]]ed (12-14) 3 .83.0 91.0 112.9
1ed ‘manual (15-16) o . -- -
.0 - g - : -
2 " 97.5 108.0 93,0
" Grand Total. 58¢ 94.0 103.0  105.0

aSee Appendix E for deta1]s of Pineo-Porter-McRoberts occupational
levels. Note that the two categories of "homemaker“ and "other" have
been added.

.4,' "z, - 9
v bTh1s ‘includes part-time, student, and unempToyed categorles.

-

CTwo fathers were not reported.

v

had children_who_achieyeé/g?ﬁ r in Verbal Originality and.Average than

did those of skilled clerical: a]es/CraftS (Levels 9 Il)

In summation, the fnves_lgat1ons of re]ationshlps between
creat1v1ty and occupat1on of parents revealed none. of s1gn1f1cance for
the mothex‘and only a few for the father, with these only in the Verba]

categories. Through the Pearson correlations and ANOVA, significant



o 4

Bl

[}

+

’

re]at1onsh1ps appeared for Verbal F]ex1bi]1ty, 0r1gina1fty 4and - Average.

In Verbal Creat1v1ty there were' some sign1f1canf§differences among the,

"occupat1onal subgroups in thelr re]at1onships to Verbal Fluency,

v

0r1g1na13ty, and Average with chlldren of technica]/midd]e management

[

fathers ach1ev1ng hlgher scores. ’ : -

.

]

Thus, Hypothes1s No. 5. 2 that there is no s1gn1ficant re]ationship

! oA

betweep creat1v1ty and the soc1oeconom1c .status of the family as

PREEN .

@etermined by the oCcupation of each/elther parent, is accepted for the

mothers and partlally reJected for the fathers. For the fathers, {the

'hypothes1s is accepted for F1gura] Creat1v1ty but not for Verbal

Creat1v1ty

Creativity and Educationa] Levels of Parents

Research Quest1on No. 5.3. Is there a re]at1onsh1p between

creat1v1ty and the educat*ona] level of each/elther parent?

-

In answer1ng this questvon, resu]ts of the Pearson correlations and

ANOVA were- exam1ned. The h1ghest eduCat1onal levels attained by each '

‘parent were flrst ta111ed in six . levels as 1n Table 3. 7 but for'

‘tables fom this sect1on.’f L : ' " ~

}statlstlcal purposes they were grouped into four ]e‘g]s, as noted’ in the

A

l

Tab]es 4.15 and 4:16 show-the children's TTCT mean scores for—each
of the four ]eve]s of educat1on of the mother and father respectlvely.
Under]]ned scores are those that are hlghest per creativity category. |

In the %earson corre]at1ons between the children's TTCT creativity

score and educatlon of the parents, no s1gn1f1cant correlations _were

found for the mother and only one was found for the fatheb. In'Figural

'Elaborat1on ‘therg: were h1gher scores for ch1ldren who had fathers with
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[gb]e 4,14

*One;Hay ANOVA Data fop TTCT Creativipy;SCores and Occupation bf‘Parqnts

L ‘ Mother | ,piAfi Fafher" )
o N v ; — = — .
Category i £ £ e
-Figural _ . | | - | ‘
Fla -~ 834 .49 .81 833 .90 .49
or _ 9.7 Lol A;43k . 90.9 .62 .69
T 1087 .43 .86 108.6 - 1.57 18
=3 . 90.4 .36 .90 - 90.2 101 R
o 9.9 .38 .89 97. 0o . 75 .59
Av . 940 - .59 IR 7R Y o 112, .3
L 1031 .55 .76 103.0 L3 . .2
Verbal - .4 | D - ) ;
Pl 105.6  1.09° .38 1062 . 1.38 .25

Fle 4z .46 .85 L 11490 139 L83

1=z |

or 93.8  1.29 T .28 . 94.0 _ 2.39  .05%
AV 10408 827 537 105.0  1.92 . ..118
60 - s

N
Note;.-df for-mothers was 5- df’for fathers was 4.

aThese were significant in Pearson corre]at1ons, witﬁ p(VF1le) = .01 ang

. ‘g,_g .05,
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. - o 3

higher levels of education (p = .03)::
~ . R . .
With ANOVA, the results’are shown in Table 4.17. No correlational

probabilities were. found to be less ‘than .11 for either parent..‘v'

- - ‘,“ - N

’y In summariZing, there was an overwhelming lack of significant

relationships ‘between creatiVity and the education of either p\kipf

There was only one Significant relationship (for Figural Elaboration for

the father) Thus, Hypothesis No. 5.3, that there is no significant-u

relationship between the creativity of the child and the educational

: background of the parents is generally supported. <

'tCreatiVity and Number of Children in the Family .l

creatiVity and the number of children in: the family?

K

oﬂ‘

This question is investigdted through the examination of the “TTCT

'creatiVity scores, Pearson correlations. ANOVA\ ‘and the Duncan

Al \

had one, two, three or four to eight children in the family.

Table 4, 18 shows the mean creativ1ty scores by the number of Chl]d-'

ren in the family. The highest score for each creatiVity category is

vunderlined for eaSier focus. In all the Verbal subtests. the children

of larger families of 4 or more children had the highest mean scores.

Table 4 19 includes the Pearson correlations of the 4TCT creativity

scores with the number of children in the familyxﬂlfor the Verbal

.subscores, the correlations were Significant with the exception of
lFleXibility. f-“. o e _Q S .
-ANOVA results showed no Significant differences but the Duncan"

procedures revealed some differences between groups. Q@ildren who)came*

“Research Question No. 5 4. s there a relgtianship between-, .

procedures.. The creativity subtest scores are recorded for subJects who

e
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V"Table 4.15 h |
- Mean TTCT Creativity Scores for Educat1ona] Leve] of Mother
.«:~ | % . . s ' ];ﬂucationalrheveTf v \
i y o . . o
llategory 1 D ZLe 3
.vjﬁigural R T i"é S f E fV“ |
P o §7_3 . 82.9 _ B2.4 82.4
or - 938 » 9.0  s1.0 881
T s 106,0 110.3 . /v 105.0
"6 - | 88.0 9.7 96 . 89,] s
Cooa o 95.2 | 97.2 . 99.2 91.4
AV RS *96.0  93.4.. 9.9 9Ll
cl .. 105.8 101.6 ~  108.7. 100.4
‘Verbaj ‘ \" v‘ | _
R - 100.0 © 108.0 1032 99.6
Fle B 123 132 o 6.2 115.0
o 98.7 9.4 ©92.3 ' 89.3
_. v 106.6 0.2 104.0 . 101.3
n - 9 % 19 T

* o . . o N S . :

. .\“~ 3 | ’~' & .
,1 high“school not completed, 2 =:high schodl diploma, 3 = un1vers1ty
- undergraduate degree/post high school d1p1oma, 4 = post-g aduate/ KO
~‘Master’s, Ph.D. ‘or equivalent. . T

bLever 4 1nc1udes;g‘doctorates.

SN



Table 4.16

Meah”TTCT'CfeatiVity Scores‘fdrIEAUCational Lé;eI of Fathér S
' \éddcétiéna] LéveIa'v;

: - - . S ' b
Catggory ?N - Zzgf | 3 4
Figural ‘ _ o
 Flu 82.2 81,7 “83.9 . 80.0

or 85.0 - 9%6.2 93.2 . 87.4
T T 109.4 100.4 114.4 109.2

£l 88.0 88.7. 90.0°  92.7

CF. 93.7 TN 100.6 | 94.6

Av- Sel8. - 94 9%6.4 928
ol 100.6 1031 105.5  101.9

" arvan L > o o

Flu - 109.6 108.8 106.1  102.6

Fle 116.6 108.0 '117.8  116.6

or 96.9 %66 939 0.7

Ay 107.7 104.4 105.9  103.4
n- 9 14 18

.al = h1gh school not comp]eted 2 = high school diploma, 3 = university.

undergraduate degree or post- high school d1ploma, 4 =
Master's; Ph.D. or equ1va]ent. ‘

bLeve] 4. includes 7-doctorates.

. V’v

post-graduate/
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- Table 4.17 _ .,;- o //

One-Way ANOVA Results for TTCT Creativity Scores and Educational Levels = -

. . 'R .
of Parents. o S - N

L . Y W

" Mother . Father?® -
Jother S Fan

- Category - ¢ By B p

Figural | . :

[ I 0.26 .85 0.75 .53
oo - &a .89 S 1se .2
Ti e 0.99° .1 2.15 .11
e 0.55 - .66 . 1.4 .34
a . C 0.3 .13 0.5 .65
AV - . C0.35 .79 0.50 .68
a0 059 .8 07,
Fluv o6 58 f"?/i,0.46141.".71,v

Sy Fle a6 .92 S nos 3

oL, e s 0.58 .63

L ;Ayf.;i”' R . 0.20 - .89 o2l .89

Note.' Four éducational levels were used: high school not' completed,
_ .- high 'school diploma, post high school diploma/university :

- - undergraduate degree, and post-graduate/Master's/Ph.D or
- - equivalent.: - _ b .

- The fathers of two.children were not reportedl' 
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"from families with four or more childrq..appear to have significantly
'higher TTCT Verbal Fluéncy and’ Average creativ1ty scores than those who
are only childrgn, and" Significantly higher Verbal Originality scores )
than those who come from two child families

Thus, HypotheSis No. 5. 4 that there lS no relationship between‘

*
creativ1ty and. the number of children in the family, is supported “for

Figural creat1v1ty but rkgbcted for Verbal creatiVity. :

4

Cré'ati'vity-and Birth (lrder

. p | _ .
Reseanch Question No. 5. 5. Is there a relationship between
. . . L v’

—

,AkcreatIVity and birth order7 : |
' In responding to this, the mean creatiVity scores are tabulated and |
results of Pearson correlations, ANOVA, and Duncan procedures are
presented., Birth order is’ shown in three groups for statistical
purposes. ANOVA*results are also given with number of children as
covariate.‘ Underlined scores are those that are highest for each
. creat1v1ty category. _i_ e _ _ | _
Table -4.20 presents the mean TTCT creativity scores by birth order.
.It is interesting to note that whereas second born children have the
ihighest means on nearly all of the figural subscores. third or later
born children have the highest means on the Verbal subscores.

\\\\\\\Pearson correlations, shown in Table 4.19, show significant

correlations for Verbal creativ1ty, in Fluency, Originality, and “_

-.Average; No SIgnificant correlations appear on the Figural subscores.
In Table 4. 21 the ANOVA results are given, for both birth order

alone and with number of children as covariate.. No significant

relationships are revealed.
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Table 4.18 _ B
Mean TTCT Creativity Scores by Number of Children in the Family
B | L No. of Children -
o o 8- e
“Cétegory 0 2 73 @
" . R = '
Figural ' N
: Flu 85.3 . 84.3 81.2 81.2
“or ' 89.0 91.8 90.2 88.5
Ti 111.7 110.0 108.5 103.2
E 95.0 89.6 93.0 87.8
cl 93.8 99.2 9.6 90.0
Av 95.2 95.0 94.3 90.3
o 106.0 104.3 102.9 114.7
Verbal _ |
Flu 93.3 105.3 103.9 114.7
Fle . 105.0 '115.3 109.1 120.5
or " 0.5 92.7 89.7 _1_035
Av 96.3 104.5 100.8 - 112.6
n 6 33 10 1

. %Four to eight.



92 -

Table 4.19 ‘

Pearson Corre]at1ons Between TTCT Creat1v1ty Scores and Number of

2
-

Children in the Fam11y and B1rth Order

o

Children” ‘Birth Orger’

Category | o P r p

Figural - - S - \
Flu | . =03 .42 R ,08.', TS
or . w2 a0 s
™o e w0

e

2 T s (- S Rt SN
el o S -.;8'_   ;09 VA .10,
AV N1 a5 0 .35
cl o . -2l . .06 - =09 .. .25
.‘bye}ba} , . » R | o . . N :
CFlu ', - 28 L0 28 .03*
Fle a3 as A5 .13
or .z CLose REERE B L
“Av a2 s a6 oz




Table 4.20 . - N

Mean TTCT Creativity Scores by Birth Order

- 93

¢ e . Birth Order

"'CAtegbry S | 2

¥

3a

'»Figurélf,‘_, Lo o .

Flu = - 8.6 - 853

) or " ‘. ;8‘8‘1‘ B - . .; '9‘2'1"... . ': )
P o - e

o :”'fsl';gz i;}}'fv95;71iv”’ 99,6
"maAv . f. ‘; B _ﬂ”“92;7jT1 1:\;_; 95.6
o »h; ..;:_j:,‘.i01;7_ ,!9§5Q;
tVé#Lall | | : _
SR Y 100 106.4
Flet o It T >:11i3f9,f
or- 896 en7
w1005 1087

>ty

10

. aBipth order.3 to 8¥1ncTusive,_



Table 4.21 .

' . i . 4 [ . :.‘
ANOVA Results for TTCT CreativityVScores by Birth Order and by Birth

Order with Number of Chi]drén'as‘tovariéte

Main Effects .

, With Covariate

-~ Category F P E P
Fiqural o
Flu 0.81 .45 0.04 .84
or: 0.52 60 0.02 .89
Ti 0.44 .64 11.54 22
El 0.56 .58 é.dz : | .15'
1 0.72 .49 Le. s
Av 0.78 .46 RO AR
o 1.13 .33 2.9 az
Verbal - -
CFlu 0.94 T 3255 o7
" Fle 0.46 .64 1.03 .31
or 1,51 23 304 409
Av 112 3 2.99 - - gm.09
*p < .05



\\\»Through.the Duncan procedures,'a‘few signifcant~findings were'made.'_-
It-was found that chlldren born thlrd or ]ater ‘had thnee Verba]b
‘creat1v1ty subscores sign1f1cant]y h1gher than the flrst born ch1]dren,
.awith these areas being Verba] F1uency, Or1g1na]1ty, and Average. o

In summarizing the ‘relationships between creat1v1ty and blrth
order, there were none of 51gn1f1cance for the F1gura1 but there were
| _three for ‘the Verbal. Later birth order was re]ated to h1gher TTCT-
fcreat1v1ty scores in Verba] Fluency, 0r1g]na11ty, and Average. fIn
between-group comparISons, those children born th1rd or later had
‘VSign1f1cantly higher creat1v1ty scores on these same three areas than ‘

did the f1rst borns.

Hence, ﬂxpothe51s No. 5. 5 that there is no re]at10nsh1p between

creat1V1ty and barth order, is supported for the F1gura] but reJected

_ffor a]l except Flex1b1]1ty ‘in the Verbal.

Creativity and Program

ResearEh Question No..6.

Is there a re}atlonsh1p between creat1v1ty and 1nstruct1ona]
program’ .

To ansWer thls question, the TTCT mean scores and resu]ts of

- Pearson correlat1ons and t-tests are presented. For exam1nat1on of the

:.TTCT Means, program is d1v1ded into REG and IG w1th IG subd1v1ded 1nto

PO and FT for further 1nformat1on,>as 'shown "in Tab]e 4.22. Inspection -

of Table 4.22 1nd1cates that for all of the subscores, the hlghest means
' _were obta1ned by students in the IG programs.' Under11ned scores are\

A those that are. hIghest for each creat1v1ty category.



' Table 4.22 Lo ' A o

-

A A~Méan TTCT Creativity*Scofes by Phdgham N )

— —
-ldentified Gifted
| ’_Régular,~  | " Pullout B Full=Time
. o L

I=
wn
<o

ﬂ 'i"" ' SD

Category ﬂh' < » SD

Eigﬁra] | | : o

Flu 817 15,2 8.3 12.5  g5.4 14.5
Cor . 8.3 150 9.9 15.7 . 92.1 " 13.0
ST 1Lz 139 109.6 12.1 . 120.6 14.1
Bl 90,0 S 7.4 U905 4085 910 - 9.0
C1 912 -15.9 104.5  18.6 .2 10.0
AV 90.3 . 10.7 - 97.2 10.0 -1 7.8
T 989 118 1061 . 9.9 - 1081 8.3
Verbal _ _ o -' | o |
t;. JFlu 0 102.8 . 16.0 113.3> ~18.3° "‘105;2:'3« 18.5 .
Fle 110,2>A 18.%14 116.6 1.1 - 119:3 7 161
oF  C%0.7. - 9.6 1017 , 21.7.  93.6  12.8

v

Ay 101.2 134 . 110.5 . 13.5 . . 106.1 = 14.9

|=

30 12 R - IR

N
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Pearson‘correrat%ons were'run between TTCT creativity scores and
progran; wit the h1gher numbefEd programs represent1ng the 16.
Table 4.23 shows that significant re]at1onsh1ps were found, w1th
students ;n lg prograns scoring higher in'foUr Figura1~areas, namelye
Titles;'C]osuré, Average, and Creativity Index, and in one Vérié} area,
namely Flexibility. . e S
T-test results are recorded in Table~4;24.“ Sigﬁrficant differences

were found between the creativity.results«of'students_in REG and- IG

.i‘programs, wjth"these all in'the FigUraT‘area and with the IG higher in

each case.. These differences were found for Figural Titles, Closure,
Average, and Creativity Index.
In summary, it wOuld appear that students in the 16 program scored

’

s1gn1f1cantly h1gher 1n severa] areas-of F1gura1 creat1v1ty and in

Verba] F]ex1b1]1ty. Hence, Hypothesis No. 6, that there 1srno

s1gnificant re]atlonsh1p between creativity ‘and program, is genera]]y
accepted for Verbal creativity, but, contrary to the hypothes1s, there
appears to 'be a sign1f1cant re]at1onsh1p between a number of Flgura]

8

aspects of creat1v1ty andvprogram.god

w et . »

Multlple Regress1on Resu]ts

This ana]ysis was run with selected varlables to determlne lf any

-

‘could be used in predicting creat1v1ty. The-1ndependent:var1ab]es used

were VIQ,_NVIQ, gender, age, occupation of mother, occupation’of father;
education‘Oﬁ mother, education of father, number of children'in.the .
family, birth order, and program.: The’dependent variables to be

predicted were Figural Average, Creativity Index; and Verbal Average.

-



Table 4.23

Pearson Correlations Between TTCT Creativity Scores and Program

Category,. v r | P
Figura]
Flu + B! .19
or.’ | .16 .10
T 83 L00%
El .06 .33
C] .‘ * 030 0'01*
- |
Av . .35 .00*
I . .3 . o0
Verbal
Flu .08 .26
Fle | S 7 N U |
or | L1 . .18 o |
‘Av ‘ 18 .09, | - /
N - ‘ 60 o
*E_<_ 0050'
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Table 4.24

99

by

Gifted Programs

TTCT Creativity Test Meansland'T-Tébt'ResultS‘for'Reguiar ahd'ldentifiéd’ ’

L REG . 16 T [
N ’ .
81.7  85.0 - -0.87 .39
87.3 940 179 .08
012 162 412 .00%
90.0. 7 90.8° _0.42 .68
91.2°  102.5 -2.95  .0L%%
90.3  97.7 -2.98 CLooms
98.9 . 107.3 3012 .00w
 Verba1 s . | |
Flu 102.8  108.4 noe .22
Fle 110.2 118.2 -1.88 ;07
o 1((* 90.7 968 Ca.n .09
Av | 101.2  107.9 s .07 -
4df=58; pooled variance.
**p < ;65,;two-tai]ed;-" ' s
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e, .
Program was found to be an important predictor of creativity. ihe -
' multiple regreSSion results showed program as a significant predictor of .
Verbal Average (27.035) and Creativity Index (2}.004),.and as a strong
predictor of Figura] Average (27.006) .For Verbal Average‘\age was also
. found to be a predictor (p=.012), as may be seen ianab]e 4,25. " Thus,
| bbth.age'and program,were found to significantly predict Verbal Average,
Summary .
The results of the research have been ;resented in dgtai]. ‘Each
- hypothe51s has been tested and either accepted or regected. Exp]anatory
1nformation, both written and . tabu]ar, has been given. A summary of
.significant findings 1s to be found 1n Chapter 5. _The multip]e
, regre551on ana1y51$ determined that of the three main creativity scores?.
Verbai Average couid be predicted by the student s age and/or

1nstructiona[_grogram, and Creativ1ty Index and Figura] Average can be-

predicted by program. - o Pl - : . f/\Ly;/ o
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Table 4.25

- Results of Muitiplé“Regression Analysis to Predict TTCT Creativity :

\A Scores as Shown in Verbal- Average _ - \//’

~Variable . R F(egn) = SigF RZCh FCh P r

Age - 1107 6.67  .012 .107  6.67 .012* .326
Progran - .176  5.88  .005  .070  4.65 . .035* .254
Gender | ) - ; : , -.010
Birth order St o : S R ;240
Occupation of “:;‘ < | . )
mother o S ' o - .091
Education of e R '
mother . | SR | g -.131
NVIQ , S R - .035
viQ | e " . .068
Occupation of . S s , | A
father - L - o » .028
Education of --_ Coe = o -, f:.
father - | T L -.079

No. of children - L - j o \1 o S .18
Note. df=l (regression) and df=56.(resid0a1) | ia9,~ .

. . . : ' ..\\ s

*p < .05,



L - The understanding and
-encouragement of creativity is
¢ crucial to the survival of
‘ o humankind because- survival
requires self-renewal when
conventional means for renewal
become obsolete.
M.K. Kitano & D.F. Kirby
. Gifted education:
. a I ‘A'comprehensTVe view

CHAPTER V
P % CONCLUSIONS
Th1s study aimed to 1nvestlgate re]ationships between creativity
and se]ected var1ai]es in a sample of h1gher-ab111ty Grade 5 students in
\the Edmonton area. Ha]f of the students. were in Identlfied Gifted
programs and half 1n Regu]ar classes, with a total of 31 g1r]s and 29
boys. Creativity was measured by us1ng the TTCT, both Figural and
Verbal. The spe%;flc varlables used with respect to each student were
1nte11tgence, academ1c achlevement, .gender, age, family structure,'
occupatlon and education of each parent, number of children in the

fam11y, b1rth order, and program.

i o L Summary of the F1nd1ngs |
» .

Tab]e 5.1 presents a summary of the s1gn1f1cant re]ationships found
between creat1v1ty and’ the chosen variabfggt By including pnly the'

/1gn1f1cant findings, a v1sual summatlon is readiiy-avaiiable. Unless‘a‘
e/hegative‘sidnvis affixed, each S denotes?a'pdsitive cbrrélatﬁgn;"in the
~4/case'of age; a further breakdpwn 1n analysis akvealed a gender
| d1fference, w1th th1s be1ng shown by a superscript g,Ab, or t

representlng g1rls, boys,‘and total gr00p"respect1ve1y.

102
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Table 5.1

§1gn1ficant Rélationships 'Between TJTCT :Creativity Subscoresﬂ;_ahd all

‘Variables Under Analysis

L W

,  Figural - . Verbal

Variable ~FuOr Ti El C1 Av CI Fu Fe Or Av

vig | s s s s
NIQ o s |

Achievement ~
. lLanguage Arts - S S ' : .
. Mathematics - S : R S”
Social Studles S
Art ‘ . S S S. S
Music - :
Physicaﬁ’qucation

Gender

CAge s bt b btrgbt o
- Occupation - | x ‘ v o |
Mother

Father = | | - e S S

’Eduéation | L
Mother Ca : : o
‘Father - -~ S _ . e

R

No. of Chitdren B | S S S
Birth‘brder R ‘ : : “ S s s
Prqgram .o S s S S | S

’
 pag

L

*’Note,. Sign]ficant Pearson resqus are denoggd by S w1th S” 1nd1cét1ng
» a negative direction, Sg for gir]s, for. boys, and St for the g
CLifﬂiﬁl grop. | o

T faAbbreVIat1ons have been a]tered 7n order to adapt to ava11ab1e spate,

"'with &u—Flu, Fe= F]e..v-
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The foliowing discusston. of Table 5. 1 summarizes the findings with

7respect to each variable under study, relating them as weii to the.

results of.prev1ous research in the specific areas. ‘Unexpected findings ‘

‘are noted, possible explanations of the discrepancies are giwen, ‘and

“comparisons are made with the re]ated research. The resuits of the

present study are. 1n more detaii than the other studies used in the'

| review and, hence, some new perspectives may be indicated.

o Creat1v1ty and Intei]igence‘

L3

As may be seen in Table 5. 1, 51gn1ficant positive correlations were

. found between Verbal 1Q and some aspects of Figural creativity, namely
. Tit]es, Cldsure, Average,. and Creat1v1ty Index, but not for Verbal

creat1v1ty. This resu]t seems puzziing because on face value, it would

be expected that Verbal creat1v1 y and Verbai 1Q wou]d be more c]ose]y

re]ated than Figural creatIVity and Verbai 1Q. Similariy. it is curious

to note that Figurai creativity was found not to be related to Nonverba]

' IQ, with the exception of the Titles subtest but there is possibiy a

more verba] content to this subtest, and, hence)vthis may not be-a

strong f1nd1ng.

-

Differing in part from the other research the present study found

some significant relationships ‘between specific aspects of creativity

"*"ﬂand inteiiigence. Getzels and Jackson (1962) found a relatively 1ow

© relationship between creat1v1ty and iQ, but’ in‘thls study, more specific,

-with regard‘to.the breakdown of IQ and the creatiVity-subséores, found

(
51gn1f1cant re]ationships between Verbai 1Q and some subtests of Figurai

creat1v1ty. The present samp]e wou]d compare to the higher IQ students

"of the Yamamoto (1965) study, but he found iower correlations between

~

~

/,
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creatiVity and 1Q for this group.. The present study found 51gn1f1cant

relationships between Figural creativity and Verba]EIQ, whereas &

Torrance s (1967) summary found .a higher . correlation between Verba]

creativity and IQ. There is again the reminder that theJVerbaT/Figuan §

)
q

TTCT components do not exactly match the.VerbaT/N?thrbaT"IQ'components.'

Creativity and Achievement

Table 5.1 shows that 51gnificant re]ationships between creatiVity'
tand achievement were minima].‘ The correlations found we?e mainly for
Verbal creativity, in Mathematics and in Art. The'relationship found
between Verba] creativity and Mathematics was negative with thisvTiheTy'
~indicating that, not surpriSIngly, Mathematics scores are for factual,
G’uncreative responses.i The p051t1ve re]ationship between Art and only
Verbal creatiVity, with this in all Verba] subtests,. aou]d reTate to
practice in, and appreciation by adults of, openness for divergent' '
unique responses more in verba] than in nonverba] areas._ The on]y
relationships between FiguraT creat1v1ty and achievement were - found for :'y
e Tit]es and both Mathematics and Language,Arts.qv ' i .f In exﬁﬂanation, :
‘the pOSSibility exists that TitTes has a notab]e verba] content and also
a more convergent.product, as in Mathematics, perhaps, too, we as
teachers -have stressed creative titTes more’ .than other dimen31ons of
creative thinking. It was surprising that no strong reTationships were
- found ‘between creat1v1ty and such sub}ect areas as Language Arts MuSic,
Juor even Sociai Studies, with the’ pOSSIbTe qgfstion being what ' percentage

of the mark in each of these subJects actua]]y represent creative

endeavors.
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In other\studies, a few 519n1f1cant reiationships were found, but
the findings of this study were not conSISten} with theirs.b Aithough B
Hocevar 's (1976) study was of col]ege students, he also found a
relationship between creat1v1ty.and both Fine Arts (Art) and Mathematics
(w1th this in only two subtests in the current study), however, un]ike.‘
his, the prsent study did not show a re]ationship between creativity and:
~Music or a strong relationship with Language Arts. As in the Getzels.
and Jackson (1962) research, the present study showed ]1tt]e significant
difference in achievement between the higher and lower creatjvity:_'
groups.. It wou]d seem that the very 1nd1vidua]istic nature'of

creat1v1ty 1tse1f would lead to such a varlety of tangib]e expressions

that little consistency 1n correlation with academic achievement cou]d

' reasonab]y be expected.t

/ . Creativity and Gender

No distinctive'significant relationships were found between
creativity and gender, as shown in'Tabie 5. I.1~This finding is
conSistent with the’ literature with A]dous (1973), for exampTe, finding-

no gender differences in creativity.

Creat1v1ty and Age

Tab]e 5. 1 shows a 519n1f1cant correiation between Verbal creativity‘
and age, but’ only minimalhy for Figura] creativity. The relationship
for the Verbal creativity was - 1n all subtests, but for Figural
creativlty_it’was only for F]uency. These_results wou]d,be_somewhat
eXpected, Since_.everyday interactions»:can. deve]op ;Yérbaj' creativity, f

whereas there seem to be fewer opportunities for development of Figural -
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creativity as a'child proceeds into higher grades.
For creativity and age there were significant relationships found

in the present. study, but little other research was ]ocated that was

specific to this‘topict The present study a]so showed ‘that the3'

significant correlation between Verbal creat1v1ty and age was due mainly :
'Ato the boys scores, :The:fourth grade slump could have affected some,:
‘ varying”according to the stresses and demands on the particular
individual in’the‘previous'year. The gender difference does not,

however, seem ‘to be consistent with the re]ative state of development at‘

~ the Grade 5 age.

Creativ1ty and Fami]y Circumstances

Creativity and Fami]y Structure
| No ana]ysis was ‘done on the re]ationship of creat1v1ty and famlly
structure in that the samp]e, atypica] for’ the population, was over 90%

from two- parent fami]ies. This was also found in Barbe' s (1964) study.v'

‘Creativity and Socioeconomic Status/Occupation of'the Parents

Table 5.1 shows a signifitant corre]ation between Verbal creativ1ty

'and occupation of the father but not for the mother and no corre]ation«'

between Figura] creativity and the occupation of either parent...‘fheg»“”

"Verbai scores of F]exibility and Average were those re]ated to.;;
occupation of the father. It is 1nterest1ng to note that . children of

I3
parents in highest level occupations do not have proportionately the_

¥

',jhighest creat1v1ty scores. but it can be-reasoned “that those in some ofi7“
the professions .have to narrdw theim focus con51derably whereas many in

'the middﬂe class JObS have to be more creative in meeting the needs of-

P - . . '
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work and home.'- - ‘ o Co ..f'; d
The research also indicated that the middle c]ass families were_
likely to have the more creative chiidren._ _The study by Getzels and
‘::Jackson (1962), for example found that the fathers of highly creative

children were likely to be in business and that the mothers were likely

to be employed on a fu]l- or part time baSis.

‘Creativity and Education of the Parents

- From Table 5.1 it would appear that no significant correlation was
f"fou;d between creatiVity and the education of either parent with the
small exception of one Figural subtest Elaboration, re]ating to the
education of the father. The lack of corre]ation seems unexpected~
_especially in the VerbaT’area' yet perhaps the creatiVity comes in out-
of- school pursuits, including how. to earn a. living. Furthermore,.withA

increased attention to creatJVity in our teaching, perhaps these
iichildren, as future parents, will show both higher educationa] 1evels
and creatiVity. : ‘ ‘

In the re]ated research the Getzels and Jackson (1962) study. forg.v
1examp1e, showed that the higher creatiVity group- had less specialization:
of training than did the high 1Q group, with this re]ated to the finding f
in this study in that their subJects were all of higher abi]ity._'

'/Creativity and Number of'Children in the‘Fami]y.‘

From Tab]e 5. lit is noted that there is a significant corre]ation

;'between number of children in the fami]y and Verbal creatiVity, with ‘

v-;;this in F]uency s Originality, and Average.. Counter to the belief by"

© some that only chi]dren or children in . sma]ler families have greater.e

<
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? opportunities to develop creat1v1ty, this study" shows that more verba]
creativity 1s developed in larger famllles. A possible erplanation is
that this is a result of the 1nterp1ay of more competitive everyda-
living and more opportunitwes g%r the development of creat1v1ty in this
samp]e_from homes. of at;[east m1dd1e c]ass socioeconofMe=status.

The finding of the present'study is not»consistent with other
'research. ‘Albert and Runco (1986), for examp]e, found Lthat the creat1ve?

ch11d is often an on]y child. -
. N
,“Creat1v1ty and Birth Order

As shown in Table 5.1 there is a signifitant retationship between

birth order and Verba1 creativity. The subtests included are F]uency,

0rig1na]1t1, and Average, with these the same ag’ for number of ch1]dren
: in the family. Agatn,.lt may be surprISIng that the first born.are not
the mos?‘creative' but a posstbié-eXplanatton is the interp]av tn'the
larger fam11y, comb1ned w1th the h1gher socioeconomic level of the home
3 and thé select nature of the samp]e. o . _
ﬁost of.the research has had d1fferent f1nd1ngs, w1th the f1rst,
born probab]y the most creative..The study by Barbe (1964) and that by,a -
A]bert and Runco (1956) both Came'to this conclusion. The current |

study, however, showed that the ch11dren of families of three or more

had the hlghest Verbal creat1v1ty.

Creativity and Program

As shown 1n Table 5 1, a re]at1onshgp ex1sts between program and =
F1gura] creat1v1ty. but to on]y a m1n1mal extent -with Verbal creat1v1ty,.<t

In the F1gura] the correlations a:g/ﬁqth the Tltles, C]osure, Average,
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an Creativity Index, and only wi‘th Flexibility in the Verbal. It could
be expected that there would be a higher correlation with the: *“k\f]

,_”ESDECla]]y in more traditional school settings, but® perhaps the 16

—\\'-

program is offering more Figural opportunities to students. ””tﬂ A
0nly limited research was available and, in that it -was difficu*t
~ to ‘equate programs, no definitive comparison could be nwde. In the
'-Bachtold_(1974) Study, the part-time learning center students had higherkb
creativityFScores than-did those'in special-classes or.enrichment
whereas the Pullout and Fulltime students in the“#esent study had
'Significantly higher creatiVity scores. . The Fulltime and the specialxt
-classes would be expected to have higher scores in that creativity is:'
likely ‘one of the components of such a program and the enrichment ’
pOSSibly would not offer a very broad scope.
~In summary, some preVious research with respect to creativity ‘was :
‘supported some reJected, and in a few cases perhaps new findings were'
made.. Although no overall relationship was found with intelligence the
'breakdown of 1Q into verbal and nonverbal gave more specific

R

information. Achievement relationships showed some variation, but a

strong relationship only in Art. -Gender showed no consistent-

L]

: relationships, except within age groups. Relationships were found for
age. No analySis was made of family structure because” the large
maJority of subJects were from two- parent families. For occupation and

education of the parents, some relationships were found for the father

none wére found for the mother. In number of children in the family and - -

birth order, the present study found later borns to be more creative,iisi‘

with this different from earlier 'studies. Lastly, programbwas found to
. « A _ .
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. be 'strongly relatéd to creativity.

Implications of the,Study

The main fhrust of .this study-Was‘toward-fmp1ications for‘. -

education, w1th the hea]thy soc1a1/emot1onal growth of the 1nd1v1dua1 a i'_‘_

éoncomltant part.‘ Areas for. wh1ch therd'may=be pract ca] app]lcat1ons.
jnclude teaching.methodo]ogy, curriculum, program deSIgn, ‘use ofd‘
;creatiuit; test_resurtstvand‘furtherfresearcha" |
. 4»Teachinb“methodolooy.can.jnc]ude more‘f]eXibTe,vcreatiVe
_approaches. With the belief that creativity can be.taught, origina]
approaches to. learn1ng can be pract1ced. Gd?delines are avai]ab]e fé},
developing this sk111 and’ the rewards can be the student S exc1tement
':about_school. The teacher can become a fac111tator rather than a.
'dispenservofiknow]edge. Both the teacher and the student can become
 mote creative]y productlve.- |

In currlculum, creative. th1nk1ng 1s sa1d by some to be at the heart
of basic educat1on, © With rnputnfrom students, prob]ems can beﬂ’
. formulated in manj'subject.areas'and can be phrased/presented31n_such a -
Way'that~theyvare meaningfu]_to the'students in their particular
_settings, cufturai andlenvironmental. Practfcing a'more’cre tive
_prob]em-solving'Ebproach,.higher level thjnking ski]ls‘can.be deVeioped,;
inc]uding app]ication'of learned processes insnew-situations and the
generation of new ideas, with these being necessany skills forAeveryday
1iving.‘ it.iS'important to”bnoaden:know]edge 'nOt*just recycle the old.

More multlple alternative programs need to be put 1nto effect to
prov1de outlets for. ‘the - nurture of .creativity in children. The
available governmentvfundlng should be used to max1mum.advantage.‘ For

. : . o
R w . . . . . )
. . . . ' . !
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special programs, & Renzu]]i-style revO]ving door model can permit more

students to be involved for examp]e, some of the h1gh1y creative REGV)

112

) program students of th1s ‘study. As found in thlS study, the current PO

fand FT glfted programs now have the students with h1gher creativity.fh

.The more ora] shar1ng approach to learn1ng, usua] in these programs, has'

oan’ vncrementa] effect, With students galnlng qu1ck1y from the hitch-f{

hiking on the ideas of others. Such programs have further benefits in
the positive social emot1ona} deve]opment of the’ students. . _

The resu]ts of creat1v1ty test1ng can have greater app]icat1on than
Just for statlst1cs.‘ They can be used in 1nd1v1dua11zed instruct1ona1
p]ann1ng, notlng and u51ng the strengths to deve]op the weaker areas.
.Teachers can add this . 1nformat10n to other data to ga1n a better
comp051te p1cture of the 1nd1v1dua1 and subsequent better
understandlng. The. commerc1a] mark1ng and computer1zed test results aré
-recommended with group data also be1ng prov1ded. . |

-

Another 1mportant app]1cat1on of the resu]ts of this study can be

S

in st1mu]at1ng further research. The study of how glfted/creativeL

people think rather than the study of gifted persons needs further

- research. Other corre]at1ona] stud1es could be done, “with modlficatiqns

such as using a. d1fferent IQ test, a persona11ty 1nventory, an adapt-
: ab111ty test, and determlnlng the ages of the parents.b Relat1onships
u51ng threshold I1Q could also be added with the data to be conSIdered
in se]ect1ng students for special programs. A pre/post study cou]d be
undertaken, ‘w1th the treatment being a program in creative. thinking
and/or creative problem-solving. .Longitudinal studiesvcou1d'be

* commenced- to determine changes, for example in this sample.' Studies

A
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that can Have practical»applieatiods-are_deedgg_to aid in our
'~“educat1onal procg;ses. ‘? o '.“ o | ‘

In conc]us1on, if creat1v1ty is tru]y valued, eddeetionlneed$ to

‘dncluue more opportunltles for its deve]opment.r Newkineights:in‘this

~area hopefully have been added by this study. ‘In the wopds of To}hbee,

: cited in Ga]lagher (1985:313), “To give a fa1r chance to potent1aT

creativity is a matter of life and death for any soc1ety.
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Department of Educational Ps‘ychology.
University of Al}:ex;ta. .
Edmonton,, Alta., * ) .

April 28, 1985 - n

Dear Parents/Cuardians of & = L

Ve are éonductlng ‘a suxw}ey of creativity in highe_x*i,hllity’ ‘students in
the vicinity of Edmonton. Your child has been chosén for study.

The process will entail about two hours with the selected students 4n
a group situation, in their own school. . It is seatwork activity that
should prove to be both enjoyable -and educational, The project,. -

- currently undervay, will hopefully be completed by the end of May, 1986.
The results after prdcessing should give us further @ sight into the use
of creativity as a factor in the identificatlion of students for special
programs, particularly those for the gifted and talented. . '

The -background information to ‘be used. in dccumulating the necessary
data will -be kept in confidence. Names and y3chools will be coded.
‘The educational background and current occupation of ‘each “parent, the
aumber of children 4n the family, and the child‘s history of i{llnessas
will be considered. . Lo i
Please complete the attached form and indicate your consent for your
child's participation in this study. - Thank you for your interest and
for your prompt retumn of this form to your chi_ld's teacher.

3

Yours very truly, .. . . e

(Mrs.) Margaret L. Davison
Graduate Student/Teacher
‘. 3 ; - N - - ’ - * . - ‘. ‘4', » ’ -

I hereby grant permission for my child,

(Child's name in full)

nghe_st Level Current Occupition
. ‘of Education (Type of ¥ork)
.y Attained )

to participate {n the above study;

Father/Male Cuardian : o

" Mother/Female Guardian

1o
— “

13

. Age .

Beromz;“3-6'[7-9|10f12v|
Specific L N '
Illnesses .

(Signature of Parent or Guardian) ' °

"

Nuaber of children in the fanmily __ Birth order of above child

-

ya
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»

Sctkool ﬁatc

TTCT .itSTING FORM

Tester

Preparation of Space - Arrange scparate arcas.

books as dividers on a desk.
Warm-up Exercises ~ See separate sheet.
Testing

Figural, Form

Fl F2 __F3

For example, usc opened
. N

Create a comfortable .atmosphere.

.

)
[C

Time (min.) 10 10 10 ,
Finished
Started (Sharpen pent}is{-s[rclch!)
B. Verbal, Form
: 14
V1 .2 vy’ V4 \'S ) \'7
. _ Time (minl) 5 5 f 5 Aol an s 5
Finished o B
. ‘Started R
Names . ) (PEG, 20, t'T) Permission fata
o g . N
. \ _— .
s
m4/5/86 ’

122
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Preparation for Testing (about sfm{ﬁt\

’ Phys1ca1 Settlng

‘ Everyane seated canfortab]y

L1ghts-lowered

Soft voice of leader R

Materials organized.
- Figural and Verbal booklets; toy elephan£
- Newsprint (one sheet-per student)
-~ Spare pencil, eraser
Relaxation Exercises

Close your eyes

Breathe in- é]ow]y'to the coquwof five. (Count qu1etly ) Breathe
out to the count of five. “Sense the fee11ng ur lungs as
they expand/contract. Do this, three times. : s

Pretend that you are in your f orite place.. (Pause) i3
What do you see? -(Pause) ' e ‘
What do you hear? (Pause) - . :
Th1nk about how this makes you feel (Pause)

Slowly open your eyes. You should feel very re]axed.

On the piece of newsprwnt I'd 1ike you to write your name in
letters as-big as possible.  Let your arm go really free. Then
Jjust leave th1s on your table beside you so I can get to know ycur

~ names.

Proceed with the testing. L. j

At the end of each sect1on, where approprlate check that there is
a title for each picture drawn. Allow time 1f necessary.

Smiles of encouragement promote a fac111tat1ng env1ronment'

@
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Student ) Sex.

;SChOo]

Special Program?

Birthdate
» ____No. of Children in Fami]y

Highest Level of Educatwon
Atta1ned R

126

Age (May 1/86)
Birth Order .

Current Occupation
(Type of Work)

Male Parent/Guardian

Female,Parént/Guardian>

N

(Please uhder]ine’status)

~ -
Age
_ . - Before 2 3 -6 [/ -9 10 -12
Intelligence Test IQ: V Specific .
Type of Test Q I11nesses
' ’ N . NV .
-Date Given

Achievement Tests
-Type:. C,T.B.S.

or . ’
Date Given

Grade

R pe?%-Card Marks (6/85) L.A.
Math.
(If letter grades, Soc.St.
- wWhat is the range - Sc.
of "A"2: - ) - Art -
. . Music «
P.E.

Attendance’ (Satlsfactory/Not Satlsfactory)

iUnderllne one)

Comments f -,

Resu1t5~(%iles):

v

V (Vocab) EPSB - Gr. 4 %11es
(Rdg Comp) Rdg. - Dec.
-1 (Math) Comp.
-1 (Study Math.
"Mean

Skills)

- Family Structure (Check )
* Mother and father
Father and mother
Mother only
Father only
Mother and stepfather
Father and stepmother
T Guardian(s)
Married couple
. Female only\
‘Male on]y
Other-

Mean

(Descrlbe)

Is the child adopted7

 **************'*********'it"*********.**.’

Research Data

Observation Score

;_TTCT Scores: V N

Code
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[

Revised Pineo-Porter-McRoberts Socioeconomic ,*

. : < !
X Pran

Classification of Occupations for the 1981 Census
v

_ The 1981 Census unit.groups were as fp]lbws:
1. Self émp]oyed>professionals , ‘ | *
. 2. Employed professionals :
3. High level management
4;  Semi professioqa]s |
5. Techn{éians
6. “‘Middle management
7. i Supérvisors. .
8. Foremen and women
9. Skilled clerical sales and service
10. Skilled crafts ané¥%fades
11. ‘Farmers | - ; S \ )
12. Semi skil]ed c]erica1 éai%ivand service . ' | .
13. Semi skilled manual
14, Unskii]éq clericg] sa]gs and ;ervfte
15. Ungkjlled manuai /

16. Farm. laborers

S&uwé" Pineo, P.C. Rev1s1ons of the P1neo Porter McRoberts

Soc10econom1c C]ass1f1cat10n of Occupations for the 1980

Census (QSEP Research Report No; 125) Hamllton, ON:

> _<f‘

. McMaster Un1vers1ty. ' L _,' %
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o

Population of Metropolitan Edmonton by Education Level

Males - Females Total
Level® .. f ! f . % f %
1 27,485 9.2 30,465 10.1 57,955 9.7
2 . 82,515 27.8 91,960 30.5 174,475 29.2
. * . 9% ‘

3 27,700 9.3 38,820 12.9 66,525 11.1
s - 88,685 29.8 78,115 25.9 166,795 27.9
5, , 31,035 10.4 30.210 10.0 ‘& 61,245 10.2

e @ -

Wi, et
6 & % 39,770 13.3 31,585 10.5 71,360 11.9
Total ' - 297,200 49.7 301,155 50.3 598,385 100

Y i

Note: The popu]atlon f]gures afe from the 1986 census (Statustics'
Canada), ‘@pd gre rounded to the nearer 5. .The age counted is >
15 The percentages have been added. :

aEducatmna] lTevels. have . been coded as follows:

< Grade 9

Grade 9-13, without sedondary dlploma

Grade 9-13, with secendary diploma ,
Trade certificate, diploma, or other non-un1vers1ty d1ploma
University without dégree

‘University with degree

1
2
3
4
5
6

CeIvasEIL e g
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109
134
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10N
990

112

105
98.
90

106

100

81
73
162

93

93
83
109
95
10%
8%
102
100
C 93
73
99
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99
115
87
%)
80
94
87
82
93
103
8)

81 ..

101
-
96
93
10)
11

115
95
199
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12

113
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114
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21
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25
n9
104
112
73
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106

120
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' 10 VILUENT VFLEX  VORIG CVAVE  AGE VIR NIQ
1 101 108 83 97 11.M0 127 . 11%
2 107 117 : 86 103 td.47 192 m
3 35 115 91 100 10,67 105 117
4 80 77 77 ©78,10.5% . 115 105
5 116 127 88 110 '11.08 - 123 125
6 8¢ 100 87 90 10.67 125 133
7 vy 121 91 104 . 10.47 109 119
8 ¥ 121 39 102 10.42 133 113
9 114 1715 15 111 11.08 112 198
10 98 117 . © 102 106 10.67 126 138
11 M2 .96 ' . 80 93 11.90 118 102
12 8y 100 80 90 10.353 4118 118 ;
13 1238 98 81 © 102 10.5% 109 114
14 115 104 102 ©107 . 10.59 118 113
15 127 108 89 108 - 10,83 134 139
16 121 121 >, 89 110- 10.67 125 116
17 16 - 131 , 102 116 - 10.58 130 106
E: 115 119 . 93 . 2109 10,17 11% 107
14 o9y 96 =+ B84 93 10.33 114 116
20 105 127 94 119 10,50 133 100
T2 85 94 84 . 88 -10.57 113 123
22 103 127 73 . 108 19,75 . 129 130
23 127 135 91 119 19.47 132 119
24 103 119 . 9s, 105 : 10.58 128 117
25 83 108 14 91--10.17 140 147
26 134 142 137 123" 10.17 134 112
27 85 94 3 91 19,33 134 132
28 32 96 36 87 10.58 130 160
29 149 150 - ' 137 145 10.92 126, 153
31 135 54 144 128 11,17 124 11
3¢ 114 125 97 113 10.83 97 120
33 146 127 143 140 . 11.17 129 127
112 130 129 133 121 11,17 115 113
L] 95 4 _ 8? 93  16.50 119 133
36 2 . 31 82 : 82 19.33 115 18
37 v7 104 : 82 94  11:17 "~ 99 120
38 S 137 FF38 193 © 126 10.33 127 107
39 16 - 129 114 : 120 10,5% 106 113
«0 99 110 N 100 11,99 116 115
¢ JNUs 115 SO ¥4 . 102 10.83 120 149
L 2 ‘ 96 ' 123 A 103 11.30 . 125 140
A 43 139 125 T 110 10,33 150 147
L4 122 - 125 1n2 116 10.57 133 125
" 4S 70 110 ' 36 9?5 9.17 140 128
46 2 79 113 31 98 - 12.42 135 147
AT 114 129 93 . 116 10,33 130 136
«8 196 131 3 110 19,42 122 143
“9 S .. 101 108 . 70 100 . 10.58 161, 140
51 S 86 106 82 .91 10.33 118 12
52 108 - 127 91 108  19.58 132 122
.53 56 112 89 92 10,58 <124 113
.7 Jé 98 9L 96 10.25 120 132
E 74 94 C 89 .92 10.%3 116, 13$
36 118 131 103 117 19,67 119 11
‘57 146 119 93 : 106 - 10.50 13; 137
61 - 1 63 RN 78 10,25 1 105
182 114 152 : 9%’ 121 11.08 125 132
.54 76 8s .76 79 10.3% 1347 121
54 110 . 123 92 108 10.5v 116 115
55 117 115

121 129 197 19 10.5)
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