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ABSTRACT

Data from a 1990-91 sample of professional art school
students who were given The Spatial Dimensionality Test showed
significant sex—related differences with higher male mean scores on
spatial abilities tasks. These findings failed to replicate the 1987

| data from the same sample that showed no significant sex-related
| differences on the same test measures of spatial abilities. This data
| is part of an ongoing research. (MM)
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ihis paper reports speclflc datza relative to the sew—related
ditterences on tests of spatial abilities +or a aroup o+
protessional art school students.

The specitic test data from ouwr 1990-%1 test sample showed
s19n1ti1cant sex-related differences on the spatial abilities
test that tavored higher male mean scores.

These observed differences are discussed with specitic
reterence to:

a) a fairlure to replicate the findings 1n the |587 data set
trom the same art school sample which showed no sianiticant

sex—related differences on the same battery of test measures
Ot spatial abilities.

b! 1mplications for the artistic education of the female art
student .

c!) 1mplications from the 1990 data set for future research
with The Spatial pimensionalitv Test.

Thiz data 1s discussed as & part of the ongoing research
study which was bequn bv Eliot 1m 19854 to explore the
spatial abiiities of the professional art school student and
to test whether or not such spatial tests given upon
entrance to art school had a predictzive validity for the

success ot the students 1n their protessional progarams ot
study.




BACKGROUND OF STUDY

Begimning 1n 1984, Eli1ot and Ho ( Eli1ot., 1988) annually
collected spatial test Aata from all students enterina the
treshman class at a major mid atlantic art school. Their
purpose was to ascertain whetner or not a relationship
exl1sted between students performance on a variety of spatial
test and their success 1n ditferent art courses. They
reasoned that spatial teste with 1tems within and across two
dimensions would correlate with courses which required

students to work with two and three dimensional materials.

wWhen the stimulus.dimensionalitvy o+ test content has been
investigated (Thurstone, 19241}, (Burt, 19249) « Guilford.
1957) and Ho (1974) . Gutman (Gutman, 198%) . the results o+
those studies tvpically have been constrained by the narrow
rande ot 1tems and limited number ot spatial tasks emploved.
Contrary to expectations, there have been very few empirical
studies which have eramined explicitv the question ot to
whether a relationship exists between the stimuius
dimensional 1ty ot spatial tasks and the per+ormance 1m art
courses within the environment of the protessional art

school . ( Eliot, 1988) (Ho.1974) (Maffie,1940;
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A battery ot paper and pencil gpatial tests were selected
whicoh were thouaht to i1ncliude a representative ranagae of

spatial taske.

The final form of The Spatial imensionality Test consisted

of the +ollowing oS subtests:

hidden figures (12 1tems +rom ETS test)

card rotations (14 1tems with 112 dif+erent tasks:

paper rolding 1V test 1tems from Gui!lford test:

Eli1ot Frice Rotations testt 2 1tems:

stump Ferspectives test ( 12 items!

copving (4% 1tems:

verbal scores (16 1tems form ETS test)

These & subtest scores were arouped i1nto different sum
scores that atlowed us to explore reiate to specific
behavorial dimensions that have been 1dentified 1n the art

education li1terature as being relative to perfomance 1n art

and 1n art education. (Mc Whinnie, 1765:

The sum score groupings are as +ollows:

(A within two dimensional tasks (2 dim score)
hidden figures card rotations

(B) across two dimensional tasks (é dim sum score)
paper tolding surface development

ln addition the 5 sub tasks were arouped bv Eli1ot and Smith
(1983) 1nto two general catagories which i1ncliuded 1tems

requiring:

9
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copving. ambedded tiqures, visual memorv. form completion

form rotation
vB» manipluation behaviors ¢ F D scores’

wlock rotations, surtace deveiopment. paper +olding

+perspectives

For purposes of our 970 data set analysis, a set of sum
scores that crossed over the +our major catagories were

devised and tested.

By grouping the scores from the B subtasks i1nto different
catagories were able to present a pictorial profile of the
professional art student that would related better to the

mode o+ evulation that 1s emploved bv the art school

facul ty.
llata from these tasks i1ncluded:

two dimensional score
three dimensional score
r 1 score

b d score

rotations

perspective

SEX RELATED DIFFERENCES

lhere were no gsignificant sex-~ related diffrences on the
1984 nor upon the 1987 test samples. Althouah there were no
significant t test differnces on the spatial test battervy,

1t was noted that the female suboects had )ower mean scores

then did the male subjects on all of the spatial tasks with
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the exception ot the verbal scores which ot course were not

a spatial task. These research findirmgs did not support 7
other empirical studies dorme on non art school studerts that

nad demonstrated consistent ard reliabhle sex—r+related

ditterences on these tests ot spaitial abilities. (Harris,

19813 Maccoby and Jackson. 1%743and M Gee, (979)

The considerable variance between our data and the published
ti1terature stimulated the special focus of this research

paper. ine guestion we have polsed was does the pattern ot

gender related differences on the spatial tasks persist 1n

our 19¥Y7¢ data set? How do these difterences relate to the

career ot the female students at the art school? [lo these
ditterences eftect the mammer 1n which the temale students
are perceived by the art faculty? These are all some of tnhne
larger guestions which will be attempted i1n not omlv this
specitic study but with future research that 1= planned 1n

subsequent vears with tre same aeneral art school

popul ations.

It
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METHOD

197 =tudents 1n the 1950-%91 school vear at a professional
art school were tested on the batterv ot & subtests 1n
groups of 2% students. The testing took place 1n % design
classes and took one hour ot class time on the tirst dav o+
classes at the art school. At the end of the first semester
each 0+ the desigan course teachers were asked to rate their
students for the top five and the bottmam five 1n course
pertormarice and the teacher rateings were compared with the
test scores. the pfocess of teacher rateings had two
purposes: a! to i1nvolve the art facultv in the study. and b)
to be able to compare teacher rateings with the top and
bottom t+ive students +or each of the nine desian classes 1n

terms of the zpatial test scores.

The students 1ndicated treir responses on a standard machine
scoracle answer sheet with the exception of : card

rotations., suwrtace development, and the copving task which

were done on the test booklet.

Lata was analvsed bv spss- correlational . chi-square. and
variance analyeg1s programs employed 1n the analvsis of the
data on the specitic variables that were selected for study

in various parts ot the aeneral rresearch proaect.




DATA aNALYSLS ff
RELIABLILITY DATA FOR THE 1990 DATA SET

embedded tigures test alpha r = .&28%5
paper foiding alpha r= ,S&675

EFFR rotations alpha r= ,424%9

SFF perspective test alph r= 5487
verbal task alpha r= .8541

card rotations a atpna r= .2018

card rotations b alpha r= 9124
surface development alpha r= %081

Iln most cases these reliability fiaures were consistent with

the data obtained from previous studies with this specific

testing i1nstrument.

tinsert table one here) (rleans and s d for male and femaie

students 1n 1970 data set:

In our analvsis of the |790 data we found significant
sex—related differences with higaher male mean scores on the
tollowing subtasks:

card rotations

surt+ace development

Eliot Frice rotations

SFF perspectives

copving
total composite score

(INSERT TRELE TWD HERE) (Means and sd across data sets)

The data reported 1n table two dif+ers +rom the results +rom

the 198/ data set and the 1986 data as discussed and

presented bv Eliot (El1ot. 1988) .

9




How different are each of the data sets that have been
generated to date bv the art school samples? Given the
reported reliabiliilties for the test as a whole and from the
speci+1c subtests, 1t would seem that the observed
differences might be a consequences of group differences or
the spectic testing conditions uhder which these early data

collections were madge.

The testing conditions for the 199¢ data set was 1n small
aroups of 2% students each whereas: the testing conditions
tor the earlier data test samples were 1n a large group of
20U students as a part ot a general orientation proaram.
Some of the students did not take the full test batteries
and the motivations to pertorm on the test were less then
adequate when the testing i1nstrument was administered 1n the
largde group setting as observed bv the researchers based
upon comments given by the students after the testing
sess10n was over. ln the 1790 data collection the test was
gi1ven 1n the desiqgn classes on the first day of the semester

and the positive attitudes ot the teachers and the students

were noted by the researchers during the actual test period.

Almost all ot the students finished the testina 1n the 1990
data sample whereas: 1n the data collections that had bzen
made 1n the previous vears there were some who did not

finish the test or even refused to do parts of the test.




While we did not £e5t tor ditterences between the threz data
zets, 1t does seem that i1inm spirte of differences between the
mean test scores. thev are not o+ the magmitude ot
dit+t+etrence to be significanmt althougn they did i1naicate a
clear trend or pattern that seems to be consistent with the

data +rom our | 390 sample group.

(insert table three here) (T test results tor sex-rel ated

differences)

Are there any patterns 1n our test data™ What might the
consequences ot such patterns t+or the art education concerns
of the professional art school and how might the
toundational vear be structured to better suit the student

poth male and femater?

These are all signiticant open guestions which will be
explored with the art school faculity and will be used to
auide +uture collections of test data both with the 199U

sample group and with groups of students 1n subsequent

vears.

SOME POSSIBLE PATTERNS IN THE 1990- DATA SET

least varilance 1n data sets

ettt

verbal

card rotations
paper +oldinag

stp perspectives '11
Q copving
ERIC
s
- oo b Sl i W .




ANALYSIS OF SPECIFIC SUBTEST SCORES
within two dimensional tasks (sum 2d)
eft, copying., rotations, paper folding

1990 data set mean 157.7 sd  S0.3
bigh group - 205. low group 104,

across two dimensional tasks ¢ sum +d»
paper foliding . surtace development

1970 data set mean 17.8 sd 8.1
nigh garoup 25.9 low graoup 2.7

recogni tion tasks (¢ sum fi»
ett, copying, rotations

1790 data set mean &28.3% sd 9.9
high group 38.0 low group 19.0

manipulation tasks ( sum +d)

1950 data set mean 17.8 =d 8.l
high group 2Z5.9 low aroup 9.7

(low and high groups 1n the above refer to those numbers
used to assign subaects to either the top five or the bottom
five.} ( The standard deviations were used to set the ranges
for these scores.)

SUMMARY AND SUGGESTIONS FOR FUTURE RESEARCH

Simce this 1s an ongoilrns research studv the observed
sex—~related difterences will be explored in both new
collections of data tor the.l?Ql class and 1n the follow up
studies with both the 1v8% data set and the 1990 data set.
It 15 our intention to +o]llow the courss ot these student
over the next four years tased upon their performances in
the annual student shows. 1n the final senior shows, and bv

an analysi1s of their grades during the four years of

protessional art education. :!2
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