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ABSTRACT

The performance of 121 urtan sixth-grade stucdents on
the Uses Test c¢f creativity was studied in four envitonments co
deterrine the efiects of testing condition variables and to fina
optimal testing rrocedures. Testing cendition veriables included the
giving of grades vs. no grades and inéividual vs. group
administration of the task. The four test environments included
combinations of the above alternatives, all with the subjects doing
independent written worX. Both group testing and the jiving of grades
were associated with higher scores, and the Group~Grades combination
was especially favorable. Of the two variables, grading %ad the
stroanger influeice. Subjects given grades, when compared to those not
given grades, had higher scores for total number of uses, unigue
uses, non-tnique uses, and total time spent. Subdjects tested :n
groups generated more non-unique uses and spent more time than those
tested indjvidually; differences on the other two measures were nct
significant. Interactions, where present, favored the Gcoup-Grades
testing conditicn. The Group-Crades condition also apwears to have
zdvantages over test environnents used in previcas studies. However,
validation of the Uses Test in the Group-Grades environment has yet
to be tried. Under the time~-rree conditions of the present study,
time spent on the Uses Test correlated highly with all three
performance scores; creativity scores also were independent of IQ. It
is suggesteé that voluntary concentration time may be a key variable
differentiating creative and uncreative students on a weasure which
is independent of IQ. (Author)

O

RIC

Aruitoxt provided by Eic:



EDO 483756

000 471

[l

=

£|

THE EFFECTS oF ENVIRONMENT ON PERFORM/NCE
DURING CREATIVITY TESTING

Thomas M. Edwards

3oston University

U 8. OEPARTMENT OF HEALTH. EDUCATION
B WELFARE

QFFICE OF EDUCATION
THiS DOCUMENT HAS PEEN REPROOUCED
EaL70 AS RECEIVED FROM THE PERSON OR
G GAJIZATION ORIGINATING IT POINTS OF
VIEW OR OPINIONS STATED LO NOT NECES-
SARILY REPRESENT OFFXCIaL OFFICE OF EDV
LATI?. POSIT'ON OF pOLICY



ABSTRACT

Student perdormance cn the Uses Test of creativity was
studicd in four environments to determine the e“fects oi
testing condition variables and to find ontirmail testina
nrocedures.,

Ss were 131 urban sixth-qrade nupfls. The Uses Test
of creativity cailed for a subject to 1ict all the uses he
could think of for a commor object.

Testing condition variables included (a) the qivine of
nrades vs. no arcdes; and {b) indfvidual vs. aroun admiris-
tration of the task., The four test envivonments fncluded
combinations of the above alternatf.es, al? «i1th §s doirg
{ndependent written work,

Both variabies affected performanca: both aroun testing
and the giving oV qrades were assocfated with higher sceres,
anc the Grounp-Grades combination vwas esnecfally favorabia.
0f the two variacles, qvadina had the stronger influence.

Ss given grades, when comnared to Ss not gliven yrades, had
higher scores for total number of uses, unique uses, noa-
urique uses, and total time snent. Ss tested in grouns
geneiated more ncneunique uses and se:nt more time than ;3¢
tested individuailly; differences on the other two measur s
were not significant. 1Interactions, where present, fsvcrad
the Group-Grades testina condition.

The Group=-Grades condition aiso anpears tc have ad-
vantages over test environments used in previous studfies,
Ir comparison to Wallach & Kogan's {1965) and Ward's (1556,
1968) Individual testing environment, 1t {s less time-
consuming and 1¢ lacks the social pressures peculiar tc the
{ndividual environment, pressures which may make test results
socially blased. In comnarison to Wallach & Hing's {1926}
mafled-test sftuxtion, it has greater control over the
possible problen: of non-response and cheating and {¢ neruits
the gatheéring of time data. However, validation of the Jses
Test in the Grouv-Grades environment has vet to be tried,

Under the time-free conditions of the present study,
time spent on the 's2s Yest correlated highly with alt tairee
performance scores; creativity scores also were independant
of I0. 1t is suggested that voluntary concentration timo
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may be a key varifable differentiating creative and uncreative
students on a measure which {s independent of I,

1. Background

For detailed reviews of nroblems fn creativity testing,
see Edwards (1970) and Wallach (1970).

A major nrobiem for students of creativity has been to
devise tests that are zdequate measures. For a test to b2
considered a measuvre 3f creativity, 1t should meet these
¢riterfa:

1. Tests of creativity should intercorreiate
hiqhly amona themselves, but kave a low or zereo
correlation with 1IN, This ensurass that the tests
measure an independent construct and are not simoiy
i tests.

2. Tests of creativity should predict to an out-
side criteriun of creativity. An examnle of such a
criterion would be a professor’s ratina of a student's
(reativity. Use of 2 criterior. helps to ensure that
the varizble being measured actuzTly is creativity.

Guiliford and colleagues have had very limited succes: in
establishing an independent measure of creativity. They 1d-
ministered the Uges test and other measures of fluency 1in
classrooms and used rigid, short time 1imits on each ftem.
0f the studies reviewed by Edwards (1970), the average of
the correlations 2monyg the fluency measures was only .30,
and the averagl of the correlations between I} and the
fluency measures was .15,

Wallach, MWard, and colleaques employed fluancy tests
very nuch like Guilfowrd’s, but changed the conditions und:=
which the teste were qfven. Thefr testino conditions wer:
time-free and {nvolved efther permissfve individual testiug
;uzllagh & Kogan, Ward) or a mailed-test procedure (Walia:h

Wing).

Ward (1966, 1368) indicated that under time-free condi-
tions, students who took the Tongest were the vnes who dt:
the best. (The averaane of the correlations between time
voluntarily spent and total fluency was .77 for kindergarien
children and .81 for third qraders.) Time sovent on the tusks
also proved to be independent of 11).

By changing the testing conditions, Wallach, Ward, and
colleagues developud creativity measures which are independent
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measures (i.e., they correlate rather highly amona themselves
and are 1n5ependent of 10}, and vwhich rnlate srmewhat tu an
outside criterion, eitracurricular creative involvement.

The key to the success of Wallach, Yard, and collearues
was their change tn testing conditions. However, ithey arrived
at their particulsr testina conditions without previousiy
doing any systematlic investiagation of the effects of testing
conditions on creative behavior,

In particueias, Wallach and colleaques have emphasized
the permissiveness of their testing conditions as befna in-
portant to their succeses n establishina measures of creati-
vity. In all studies, some attemnt was made to do awav with
the non~permissiva testinn atmossnhere under which most scheol
tests are qgiven. Wallach and colleaques, however, did nut
actually investiqute the effect of nermissive vs. non-
nermissive conditions.

fhe present study comnares the work of students whe <now
thav their scores count toward a report card arade to that of
students who know thefr scores do not count for anythine and
will not be given to the teacher.

The testing conditions of Wallach & Koqan and Ward
differed from those of Guilford not only fn {ncreased per-
missiveness but aiso in a change from groun to individual
testing, individual testing was assumed to be worth the
extra work to the exoerimenter but was never actually shovs te
be an improvement The qreater success of the Wallach stadies
could have been due solely to removal of time limits or >
other alterations, and not to the introduction of ind : dual
testing. In the oresent study, tndividual and group testing
are compared to shcw their effects on creativity in a tim2-
free environment.

The two testing eondition variables to be studted, taen,
ave Grades vs. No Grades and Individual vs. Group testing
The stuay serves Tuv show which of the abdve 21ternatives
maximize cvreative behavior in time-free environments and to
fndfcate any diffceences between the natural classroom en-
vironment (the Grcup-6rades condition} ard various other
environments used for testing {e.g., the Individual-No Grides
Condition).

1. Method
Subjects

Ss were 131 sixth-grade public school students feon
Fall River, Massachusetts. The majority were from low-in: s
families. Mean 10 was 100.59.



Sfx classes were tested: two under each of the groun
condi{tions and one under each of the 1ndividwval conditions.
The classes were selected by the assistant superintendent as
being similar tn scholastic abil1ity. Covarfance ¢djustment
for 1N was unnecessary beocause I differences among qrours
proved to be slighs anc because If was shown to be independent
of creativity scores.

Test Materials

Creativity was measured bty one ftem from the Uses Test.
Each S was asked to 1ist as many uses as possible -for that
ftem. T¢ guard agatnst cheating, avery other S in each test
condition was atven the item cup and the others were given
the 1tem shoe. (P{lot testing Indicated that S5 generated
approximately the same number of uses for each item.) In the
group conditions, Ss seatad next to each other were given two
different 1tems; 1n the individual condftions, 355 tested on
succeeding days had different {tems,

Procedurve

Students in the No-firades conditions were told that thetr
scores would not be sent to the teacher and would not count
toward a grade 1n school, whila students in the Grades c¢In-
dittons were told that thetr scores would be given to the
teacher and would count ¢toward their grade. Scores of the
Jatter students were sent to their taachers; the teachers
previously had aqreed to fnclude these scores in the weekly
averages. (A1l teachers who were asked agreed to aive arides;
assignment of a ciass to a ngraded condition was not made on
the basis of teacher willinaness to give grades.)

Equivalent directions were used for the group and the

fndividiual administrations of each test. (See Edwards, 1970
for detuils of this and other procedures.) S

The time each student took on his {tem was recorded.
Each S was scored for total uses, unfque uses, non-unique
uses, and total time spent on the task.
11I. Results

Prelimirary Analyses

Classrooms tested under the same conditions were highly
similar in creativity scores, Indicating that main effect:
were due to differences in treatments and not to differences
among classroonms,



IN and the four creativity measures were substantially
unvelated; e,go, for all condftions, the averaqe of the
correlations between I0 and tote! number of uses was only .15.

The scores were highly time sensttive. The averaqe of
tiie correlations between time and each creativity score wyas
.61 across the four conditions.

The correlation between the number of untque uses and
the number of non-unique uses for each condftion is as follows:

Individual-tlo Greades N=24 r=.65 fo .01
Individual-Grades N=21 re.51 (5 . .05
Group-No Grades : N=39 r=.18 .S,
Groun-Grades N=46 rs.78 {p "~ 01)

Effects of Testing Condition Yari{ubles

A two-way analysis of variance was used tdo determina the
effects of the condition varfables (Grades ys. No Grades and
Inaividual vs. Group) on cach creativity measure. See Tiable 1
for a description of means.

The Grades vs. No Grades varifable signiffcantly affacted
atl measures of creat{vity. The givina of qrades was sigaffi-
cantlv assocfated with mors total uses, morc unique uses, more
non-unique uses, and a longer work time.

The Individual ys. Groun varifable affected some measures
and not others. Group testing resulted iIn siqnificantly more
nan-unique resporses and Significantly longer time sprent on
the task than did individuval testinqg. Differences in totel
number of uses arnd number of unique uses were not sf{gnificant.

The Group~-Grades condition appeared to be the condition
assyclated with the nighest scores and times. For two
measures, non-unifque respenses and total time snent, there
was an interactien fevoriag the Group-Grades environment.
For a1l four measures, the maans were outstandinaly high for
this conditfon, as shown in Table 1.

The group test results seemed important becauvse they were
particularly relevant to questions about qrades vs. ro arades
in a conventionai classroom setting. Additional analyses were
done on the group data, comparing the Group-Grades conditton
(considered most 11ke a standard classroom er:ironment) to
the Group-No Grades condition. As before, the Group-Grades
students had significantly hiagher scores and timas: they
generated more uses, more unfque uses, and fnure non-unloue



Table 1

Means and Standar< Deviations
for A1l Test Conditions

i st o

e
et

Condition Creativity Measures
Total! Unfque Non-Unfque Toti] Time
Uses Uses Uses in teconds
Individual-No Grades ¥ 10.92 2.58 8,46 §5¢.00
N=24 S.h, 9,33  3.97 6.14 387.55
Individual-Grades I 10,71 3.19 7.52 534,90
=21 s.0. 8.21 3.7 5.67 493.52
Group-No Grades ¥ 1.8 2.72 8.46 763.28
N=39 $.0. 4,65 2,29 3.66 352,38
Group-Grades X 17.65 5,04  12.6 1105.42
N=46 -

. 18,77 5.72 8.90 365 .24

-



uses. They also spent more time at the task. Results for
the group analysis thus naralleled resuits of the qeneral
analyses, discussed earlfer. Under classroom condftfons,
the giving of qrades apparently {fnduces students to take
fonger and to do better in terms of all creativity scores.

A further analysis was done to comnare the two arouv
conditions for variability of scores and times. Box's nvo-
cedure was used ({ooley & Lohnes, 1962, nn, 62-63). Thave
was significantly areator varfabtlity under the Groun-Grudes
condition on all performance scores: total uses (F=45,2216,
p < .001)}, unique uses (F=40.2672, p < .001), and non-un-que
uses {F=29.5525, p ¢ .00T). Only the time taken showed uo
significant difference in variabilitv. <Thus under aroun
testing conditions, the presence of arades 1s assocfated
not only with hiqgher scores on creativity tests, but also
with greater indfvidual varfation fn scores.

IV. Discussion

Not only s gqroup testing much less cumbersome than in-
dividual testing; 1t aiso seems more generalizable to the
:lassrocm environment. 1In additfon, aroun testing appea-s
to resuit in somewhat better performance and much lonager
work times, as shown in the nresent study.

Possibly the longer work times of Ss tested in grouvs
were due to differences in social pressive between the aroup
and individual environments. In the group environment, 3s
were somewhat anonymous: the experimenter spent 1ittle tTwe
talking to or observing any one S, and Ss could not readily
tell who was the last one to finTsh working. By contrast,
an S who wa3 tested individually may have felt some dfscom-
fort at being alone with an adult or he may have felt he
must hurry so as not to xeep the adult waitiro., For wk.t-
ever reason, S8 tested individually took much less time; in
this connection it shtuld be noted that wWallach & Kogan felt
It necessary to precade their individual testing sessions Oy
three weeks of acquainting themselves with the students in
order to ensure a "permissive” test unvironmant and prevent
rapid termination of the test sassion by Ss.

Whatever the reason, group testing appears to optimize
performance and its results probably are more generalfizabie
to the classroom environment.

A3 can be seen from Table 1, above, the Group-Brades
condfition was the highast uf the four conditions on ali four
creativiiy measures itota\ uses, unique uses, non-unique
uses, and total <ime). In the two-way analyses of variance,
the Group-Grades condition was favored, in terms of either
main effects or intevactions, in z1? efght significant find-
ings of the twelve comparisons.



MecCielland {1963) indicated that establiched creative
scientists concentrate long and nroductively on their resnective
areas of creative endeavor. The present studv is concerned
with length as well as nroductivity of students' {fnvolvement
on the lses Test of creativity. Times snant en the task vere
much longer §n the group thar In the indfvidual conditions. OF
the two group conditions, the graded condftion was the one in
which ttudents spent much more time. Yhile the time snent was
much Tonger in the Groun-fic Grades condition than 4n the two
individusl conditions, the productivity (total number of uses)
was not particulariy different. However, in the Groun-Grades
condftion, both the time and tne total number of uses were
much hiaher than fa the otheyr three conditions. These find-
ings suggest that in bath {ndividual condittions, the students
worked havd for & ¢hort time: that in the Groun-No Grades
condition, students worked less nard for a long time; arnd
that in the Group-Grades ccndition. the students worked nayvd
for a vei, Tong time -~ as the l2tter were outstanding bothn
in time snent and {n number of uces gqenerated.

To speculate about what nressu.ces may be operatina o
students under tie four conditions, one nossible exoltanation
is that the individual ys. aroup conditions constilute &
difference in social pressure while the no qrades ¥8. qarades
conditions constitute a difference primarily in nerformance
pressure.

The group conditfon students snent markedly longer than
did the fndividual conditfon students. Perhaps the fndividual
condition students spent so short a time because they were
uncomfortable about being alone with an adult experimerter or
nerhaps they werc betfna nolfte in not keeping the adult waft-
ing too long white they worked. In anv case, the individual-
condition pressures which discouraqed the students from taking
a long time seem quite powerful, as Ss {n the individuzl cton-
ditions did not take any longer even when they were beino
graded on the test. Hewever, under the qroun conditiors,
the students who vere befnqa graded took sfanificantly fonaer
than Ss not being gqraded. Thus performance prossure (grades)
seemed to be highly effective fn the qroup condftions, where
the students feit free to take a long time, but was {nef-
fective where students were under the subtle time constraints
of the individual testing conditions.

in addition to the advantages of hefrq more nearly ltke
the naturul classroom environment, of optimizlng performance,
and of fuliy meeting the independence criterfon, the Group-
Grades condftion may have certain other advantages over
condittons used in previous studfes.




As was ncted earlier, Guilford's group procedure, with
stringent time 1imits, was deficient 1n meetina the first
criterion for successful measures of creativity, that of in-
dependence from In. iWhile Wallach & Konan had qreater
success using measures similar to Guilford's under a per-
missfve, individual, time~free nrocedure, the procedure 1is
cumbercome and perhaps socially blased to disravor Ss who
are more vulnerabie to social pressure. 1In their study,
the experimenters felt i1t necessary to snend three waeks
acqua*nting themselves with the students ¥n order to ensure
a "peimissive” test environment and nrevent ranid terminatien
of the test sessfon by students.

Althounh Yard did not spend as much time nresaring Ss
for testina, he used the same procedure as Wallach &k Kowan,
with the same dis:dvantages.

wallach § Wing, usina a mailed-test nrocedure. did
manage to nredict, with some success, involvement in
creative extracurricular activities. This may he because
the cclilege students who were willina to smend more time
voluntarily on a mailed creativity test battery were the
same students who were willina (o spend more time on
voluntary extracurricular creative aztivities. Wallach &
Wing dfd not consider this nossihfitty, however, despite
the fact that “Yard had ecarlier established the time sensi-
tivity of the measures.

Wallach & Hina's nrocedure has the dfsadvantaae of a
very high non-response rate (60% nea-response fn thefr study)
as well 25 a lack of controls for cheatina (qetting heln from
parents, roommates, etc.). These two disadvantaaes could be
even greater 1n attempts to test at levels below the collieage
level. The very high non-response rate a.$0 would be 2
savere problem 4n any future studfcs attemnting to relate
crea* vity to other batteriss of tcsts. The Wallach & Wing
procedure has an zdded disadvantaq: ¢n that it does not
allow the recording of data on work times.

In comparison to a mafled te;t procedure, the qroup pro-
cedure used 1n the nresent study nas the advantaades of keaping
non-response and outside help to a2 minimum, sfnce the tests
are administered tn the classroor, and of vestricting possible
cheating. The qrounp procedure a'so allows for precise time
measurements and the establ{shmert of time sensitivity. In
comparison to individual testing, the group procedure is less
cumbersome and perhaps less socii{lly biased, It also re-
sembles everyday classroom nrocerure more closelrs than efthar
the mafled-test or the individua. procadures.

10



10

REFERENCES

Cocley, W. 4., & Lohnes, P. R. Multivariate procedures for
the behavioral sciences. New York: Wiley, 1962,

Edwards, T. M. Creativity and reflectivity testinn: The
effects of environment on perfovmance. (Doctoral dis-
sertation, Harvard Unfversity) Ann Arbor, Mich.:
University Microfiims, 1970. No. 70-17, 988.

Guilfoerd, J. P., & Christensen, P. R, A factor-analytic
study of verbal fluency, Report of the Psycholoqical
Laboratory (University of Southern CaliforniaJ, ngG.

°c ¢

Guilfovd. J. F., Frick, J. H., Christensen, P, R., &
Merrifield, P, R. A factor-analytic study of flexi-
bility in thinking, Rencrt of the Psvchalogical
t.aboratory (Unfversity of Southern Californiay, 1957,
1100 )

MeClelland, D. €. On the psychodynamics of creative physical
¢scfentists, In H. E. Gruber, G. Tervell, & M. Wertheimer
(Eds.), Contemporary anproaches to creative thinking.

New York™ Atherton press, 1963. Pn. 131..1/%,

Wallach, M. A, Creativity. In P. H., Mussen (Ed.), Carmicrael’s

Manual of child psychology. (Rev. ed.) New fork: niiev,
1976

o

Wallach, M. A., & Kogan, N. Modes of thinkinq in voung
children: A study of the creativity-Tntelilliqence dis-
Tinction. New York: Holt, Rinehar nston, .

Wallach, M. A,, & Wing, C. H., Jr. The talented student: A
validation o the creativity-inteiliigence distinction.
Rew York: Holt, Rinehart & Winston, (969,

ward, W, C. Crcativity and impulsivity In kindergarten
children. Unpublished doctoral dissertation, Ouke
University, 1966,

Ward, W. C. Creativity in young children. Child Developmant,
1968, 39, 737-754.

11



