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INTRODUCTLON

In the large wolume of ressarch conducted on the
Lt test, various ways in which & subject's e
zestalbten may deviate from the origisal
atimulug eanﬁgmﬁm have been noted. Research hes also
shown that sertain deviations are frequently asscociated with
specific types of pathology., Knowledge that these deviations
ccour ia not eulficlent. It iz also necessary to know why
they occur,

Bender would account for these deviations both in
terma of factors within the subject and in terms of the
pature of the stimulus, This thinking is reflected in her
statemont that "The whole setting of the stimulus and the
shole integrative state of the Orpanism determine the pattern
of the mamnw,“l #ith fow exceptions, sxisting reszarch

B lextalt hes focused its atbentlon on the integ-
rative state of the organism. Here reference is made o the
influence of such variables as maturation level, intelligence,
payehiatrie disturbance amxi gentral nervous aystes pathology.
FPow studies have attamptod to understand the rols played by
the stimulus in determining the ultimate response.

1 Lauyette Hender, "4 ’?’iml Mm‘ ﬁam}.ﬁ. Test amd
2ﬁ3_ﬁliﬁiﬁﬁiwﬁﬂﬁ'g hDG 4’?¢”?;H7 pebdatrds SoLLabion,




INTRODUCTICH ix

The present ressarch was geared to the study of the
influance of threas diffarent stimulus properties on the
oecurrence of one speaific deviation, namely, rotation.
Rotation 1s said tc exiat when, in copying the design, the
subject’s final reproduction is twmed on its axis relative
t¢ tha position of that sxis in the original stimulus.

Some research hae already been devoted to an evalua~-
tion of the rele played by the stimulus in the scceurrence of
Bender rotation, These rasearch projects, however, have
largely been restricted to a study of the phenomencn as it
cccurs in the reproductions of ghildren and psychiatric in-~
patientas., The purpose of the presant research was to verify
and extend the limited exiating knowledge on the stimulus
variables inmvelved in the rotation of Bender configurstions
by an adult, nene~patient population, It was felt that the
role pleved by the stimulus can best be evaluated when the
pleture is not zlouded by the complicating factors of central
rmryous system pathology, psyehiatrice disturbance, ete.
Three Jepder figures will bLe presented in three different
orientations on four different ground shapes,

The review of the literature with respact to this
problem will be presented in the first chapter. This chapter
will discuss the stimulus propertiss of visual forms and
related Cestalt propositions, stimulus variation and the ro-
tation of block deaigne, sapnd stimulus variation end Lthe
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rotation of Render-Gestalt configurations. This chapter is
sondluded by a summary of the preceding resesarch amd a atate-
mant of the general hypothesis.

The seecomd chapter outlines che axperimental design.
Ineluvdod will be: 1) a deseription of the subjests, 2) a
degpeription of the instrument and atatement of the apecific
kypothesss, 3) the prosedures employsd for testing and seoring
the reproductions and 4) the statistical procedures employed
in amaliysis of the data.

The presentation and diascussion of the experimensal
results are handlad in the third chapter. This chapter is

followed by a summary of the experimental findings snd state-
mont of the resultent conclusions,



CHAPTER 1
REVIEW OF THE LITERATURE

This chapter will first desl briefly with a general
discussicn of the stimilus praperties of visual forms and
with & presentation of soms Jestalt propositions considered
psrtinent to a rationsle for the occurrence of the rotation
phenomencn. Two subssquent sections pressnt existing re-
search centering around the relationship between stimulus
variation and the occurrence of rotatiom, as manifested in
the construgtion of block designs and the reproduction of
the Bender-Gestalt comfigurations. From this review of the
literature, the finsl section will cenclude to a statement

of tbe general hypothesis.

1, 3timulus Properties of Visual Forms
and Related Propositions.

Basic to & discussion of stimulus variation with
respect to the perception of visual form is a consideration
of the stimulus propsrties of such forms, A visual form
embodiss many properties. Some of these properties may
be varied and imduce little change in the response., Uther
variations of the stimulus result in an entirely different
response. Relative to this problem Boring states,
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veothe affective stimulus is not an object but a

property of the stimulus object, some crucial prop-

erty that cannot be altered without changing t

m;::n:;i !:gg: ::g:ﬁl that remains inveriant, of
More specifiesally, KShler? contends that a visual form
rexsins invarient despite variations in hue, sise, biight-
nens and location., That is, the sige, hue, brightness, of
& visual form may be varied but there is little change in
the rasulting response. With respect to location he is
careful to specify, howsver, that shape will be affected 1if
an objeect iz ahifted too far towsard the periphery of the
field of vision.

Aecording to KShler, shape is the most important
quality of a visual form, but he holds that other character-
istics are ¢losely related. Hers reference 13 made prima~
rily to the ground within which the shape is presented and %o
the orientation ¢f the figure to the greund, Within the
framework of M&% Psychology several basic propositions
dealing with the inter-relationship of these three variables
have been formulated, The rutionals for the preaent re-

search, based primarily on these propositions as formulated

1l Edwin G. Bo "Visval Perceptien as Invariance"
clogies) HReview, Voi. 59, No. 2, March 1952, pu Lebke =

2 ¥Welfgang Kihler, {
New Ameriecan Library, wﬁ%,
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by Helsen,? is s follows:

Every sonfiguration possesses at least two distinct
charactaristica. There is a baskground called ground and a
figured portion called figure. Figure and ground have
different propertiss but mutually infiusnee each other, In
order for a figure o be seen, the ground must be irnhomoge-
neous o the figure. Vhere figure and ground are homogeneous
i% is questicanable whether they should even be called con-
figurations,. Purther, aven where figure and ground remain
inhomogenecus, shanges in the ground temd te influenece the
perception of vhe figure. Commeating on this Fuller and
Laird state;

csod SQUArs may be ved an a diamend or a
squa.m, depending upon its spatial orientation.

The framework eneasing the square, depending upoen
whether it is horizontal, nrticai, or Anguhtad,
influsnces cns's o orisntatien. ZThe square
effect iz more sasily perceived whea the framework
is horisentally amm with the figure, i,e.,
has the same gommon fate, However, as the frame
begins to rotate towmrd the vertical so that it
becomes 1momum the fi becomes more ambig-
tiem t %’“ﬁa The Bore congremt th

gau o shape. sore congruen e
:gim ground, the more stable is the peree tion‘
mu incongruent the less stable the perception,

3 m”n, *"rhc Fundmmul Propoaitions of
¥o. 1, Jamuary 1 3, p.
4 Gerald B, Fuller and James T. Lair'd. ”Thc Kinneaota

P:icwzic Test", Bpegis
Ko. DY xa,_u!llﬂ!}ﬂ :

iasue of Jamary 1963, p. ©
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Hence thae perception of visual form is, in part, a function
of the hamogeneity or inhowogeneity that exists between
figure and ground and is also influenced by changes in the
ground.

Further consideration must be given to the types
of configurational phencmsna and the laws goveraing config-
urational changes. Configurations may be 'good' or 'bad?,
apen or closed, complete or incamplete, stiong or wask.

The strength or weaknessz of a configuration depends on the
degree of cohesion ameng its members. 4 weak configura-
tion is subjeet te change. The major law governing configura-
tional changes is the Law of FPrigpnans. 7This law holds that
configurations tend to become &a 'good’, precise, and
ispressive as possible. In s¢ doing they change toward a
more unifoym, level stiate in which differences tand to be
obliterated. They strive to become sizple, symmetrical,
balansed and well proportionsed. Within & whole, parts
having & poor position may be mads more impressive by a
changs of positionr or funstion.

The present writer proposes that these Usstalt
principles of perception are direetly pertinent se the
vecurrance of the rotation phenomsnon in the reproduction of

piar-Gestalt configurations. The inhswmogeneity of figurs
and ground 1z & necessity for this study, obviously exists,
and will not be varied., It is contended, however, that by
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varying figure-ground-orientation combinations the 'goodness’
and resultant stability of the configuration will also be
modified and rotation will ocour accerdingly. In other words,
the less stable the configuration the greater the tendency
toward rotation.

Although the present research deals specifically
with the rotstien ¢f Bender eonfigurations, the review of
the liseraturs will proceed with & presentation of key re-
search dealing with the rotation of blosk designs. This
approach has besn teken because the rotation phenomenon has
been most systematically studied as 1t 1is manifested in the
reproduction of block designs.

2, Rotation of Bleck Designs.

The major ressarch dealing with the rotation of block
designs has followed a very definite and logical sequence,
with each succeeding study developing naturelly from those
whigh precedsd. 7ZThis cohesiveness, =0 often lacking in psy-
chological research, resulted from a series of studies
originated by Shapiro. To establish a frame of reference for
the Shapiro studies, it is first necessary to briefly review



BEVIEW OF THE LITERATURE 6

certain aspests of the sarlier findings of Goldstedn and
Sehearer,’

In their amslysis of abstract and comcrete attitudes,
Soldstein and 3chearer obassrved that some brainedmmaged sub-
Jests correctly reprodused the Eohs Blosks designs but would
lsave the completed patSern in & retated position., This
phenomenon was attributed %o an inability of the subjeet to
deal effectively with various figure-ground relatiomships.
Cne of the relovant factors waa shown to0 be the poaitional
relationshiy betwsen figure (design) and the surrounding
ground, In the presancs of the consrete attitude, figure-
ground relativnships presenting inereasing levels of diffi.
culty in repreduttion were ay follows: 1) both desigm and
surreunding ground oriented on a horizontal baas, 2) design
on & horizontal base with surrounding ground on an angle,

3) design oriented on an sngle with surrounding greund on
the samevangle and bh) design eriented on an angle with
surrounding ground on a horisontal base., These findings
ware intarpreted in terms of the Jestalt Law of Prigpans
with the positien on & horiszomtal base deing considered more
satiwral and more coperete than an angular position.

5 Kurt Goldsteln and Martin ammraummm and

cma Behavier: An Wmmm B Special Tests”
'L}“éf"@w RS0 M‘w raphs, Vol g’; Ho. 2, Whole !




REVIEW OF THE LITBRATURE 7

With these findings in mind m&mé et out %o
fermulate & hypothesis or group of hypotheses that would
serve a2 & basis for predicting the frequency ef occourrence
of the block design rotation effect. The original hypoth~
eaes wers based directly on the four figure-ground relation=
ships ouslined by OGoldstein and Scheerer and were as
follows:? 1) square eriemtasiom of e figure would tend to
diminish the frequancy of appessrance of the anomaly,

2) diamond erientation of a figure wonld tend to ingrease
the appearance of she anomaly, 3} comgrusnt figure-ground
arrangements of the material would tend to decreasse the
frequaney of rotation, while ingongruent arrangement would
inerease Lfrequency, and 4) where the imfluence of congruence
snd figure orientatien are im ¢onflict the influence of
figure orisntation is more potent.

While thc predicted order was net whelly obtained,
snalysis of the dsta suggested that a previously uncon-
sidered variable, the orientation of the line of symmetry
of a figure, was operative in determining the frequency of
appearangs of retatien. The #line of sysmasry" was defined
a0 an imaginary line which cuts the design into mirror
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images. As & reswlt of these findings the initial hypotheses
wars revised. HNew hypothases wers tested and the predicted
frequency of oseurrence of the rotation phenomencn vas
obtained, Sinee only one subjest was used in this study,
additionsl expsrimentation was nesded to econfimm and explain
the results.

In 1952 and 1953 Shapire®:? reperted two subsequent
studies. These studiss resulted ip the development of what
the previsus research to samples of normal, brain-damaged
aad nen-brain-damaged psychiatric patiemts. Certain con~
sistencies with which the retation phancmenon cccurred were
obsarved and formmlated into three laws:

b perticel m‘: ﬁ: e total visual fietau. ohe
W g?ewy am%ﬂlm ;urgi%m

then the tendengy to
mtaw will be lessened. Y

8 K. Eixﬁhapim, m-mul ytudies of a l’omp»-

noe, Yol. 98, m‘. 413, Outober : 953, "

9 ¥, B W Experimental Studies of a l*mp-*
. ' r 'f'ostumg of an lanatory Theory®,
: *li. 5. S8L80EE , Vol. 99, m 63 J’ﬂl}" 1953,

10 m. Py 3954
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2. VWhen the design is in a sguare orientation...
then the tend to rotate will be decreased,
¥hent the design is in a diamend orientation,..
the tend 40 rotate will be inoressed except
when in mnn with the of line of &
metry which is sStrongeree.

3. sesvhen the ground is in a diamond orients-
tione s Sk o rotate will be inw

ereased, and when 1t is in a & orisntation
sostht tendancy to retate will decreased,

or fheurs atfesse, whieh are beth Neronger«i?
The block design rotation effect was foumd to eoeur with
significantly gresater frequancy in breine~demaged psyshiatric
patisnts than in non-braim-damaged psychistric patients.
Shapireo explaioed this finding essentially in terws of
1) the law of negative indugtien, 2) the wxaggersted ine
hibitory affsuts associated with bdrain domage and 3} the
dependancey of peresption on the availability of directienal
cusn, He reasonsd that the inkibitory aspest of negative
industion is exaggersted ir the brein-damaged subject.
Therefore, whan fovusing his attention on a stimulus object
m surrounding perceptions available 0 a normal sudject
are not available so the brain-damaged. The brain-dmmaged
subject is thus unabls te sounterset the rotation inducing

propartiss of the stisulus ssxds. The stimuius properties

M.M#) P 396,
12 Ihids, pe 396,
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of figure oriemtation, ground orisntation and line of symw
metry ave free to exert thelr influsnce.

Carrying Ris thinking one step further, Bhapire
then postulated that & nonsbrain~damaged subjsct with re-
stricted paripheral vision showld rotate to A degree com-
puarabls %0 shat of the bhrain-damsged. To test this more
rigovous hypothesis, normal subjects, fitted with a "field~-
reduserll, reproduced the designs on & tabls coversd with
black fels. It was found that these subjeste, whom he
eonsidered to M "pssudc-brain-damaged” rotated aignificantly
more than comtreols, and in aceord with the previously es-
tablished lawe, An unexplained finding was that "normals
rotate more than non~brain-damaged psyehistric patients®,lb

Working elosely wish Shapire, m»lmé reported
zaMammmmmmmmamw
ataly Sthe gondisions under which the hiock design rotation

13 An sys mask whick reatricted periphsral vision.
3h Shapire, Ob. @ike, Ps H06.

15 As 40 Yates, "WM&W@!&WQ
omaly IV'» m xt.t‘ueﬁ of ¥enceular Vision on Rotation
Dk, Mental Selonce, Vol. lm, 178 hm; Gotober 1‘95‘)1

16 A» 4. Takes, "Exparimental Studies of a Perceptual
Myt - Ve Some Fagtors Infimencing the Appesarance of the

basign Rotation Bffeet in Norwmal éinbjea%“ urnal of
11 Sgia8es , Vol. m’ l?ﬁé] P ?&1”7710
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affect could be indused im normal subjects, His major cone
elusions were that the size of the room, distance of the
stimulua eavd frem the edge of the table, and previous gx-
parisnse of the subjects in reprodusing bleck designs do not
significamily affeet the frequency with whieh rotation
osgurs. Thare was a significant inereass in occurrenge of
retation whem the designs were reprodused on black felt as
opposed %o & weod surface. This finding waz attributed %o
the abssnge of directiasnal cuss from the greining of the
woad. No significant relationship wes found between in-
seiligense and rotation when a group of student nurses
served as subjects,

In an independent study Williams, st 8).*7 attempted
S0 verify and extend the Shapiro sad Yates findings. Their
work eonfimwed the basle relationships givem in Shapirvets
daws with Tespect to the influense of the geometric proper-
ties of the stimmlus, 4 slight but significant imterastion
was found between figure and ground wherein egeurrence of
retetion ineressed when figure and ground were incongrusat.
The exsension of the Sbapire and Yates research centered
around the investigaticn of 1) the affect of intelligence on

17 Hareld L. Williams, Ardie Lubin, Charies (iese-
king, and Irvin Rubinstelin, ¢ Relation of Brain Indury and
Vizual P.Fﬁﬁf’iﬁﬁ %0 nlaak Design Rotation”, Jourmel of Cone
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the occurrence of the rotation phencmenocn and 2) the effect
of blocking peripheral vision im brain-damaged subjects,.

The results revealed negative correlations (-.38 %o =,71)
between intelligence and rotation, Brain-damaged subjscts
gould not be differentiated from dull normal subjects on
the basis or rotation scores. Under conditions of restricted
peripheral vision, frequency of rotation increased in nor-
sl and deereased in braln~damaged mubjects, It should be
roted that according to Shapiro's reasoning, restrieting
pariphsral vision in brein-damaged subjects should not
affect the oceurrence of rotation, Williems, et al. inter-
preted thelr findings as negating Shapiro's hypothesis that
brain~damaged subjects rotate because they are unsble to
attend to peripheral cues which wuld assist in correct
orientation. Instead, they held that the brain~damaged sub-
Jest does resst to peripheral cuss but that these cues serve
to distraet and confuse the subject with respect to the
visual frame of reference. Hsnce with restricted peripheral
visien frequemey of rotation would be axpected to decrsase

in brein-damaged subjecte.
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A more recent study of block design rotation waa
reported im 1961 by Williams, g&_ﬁgwls This second study
was deaigaesd with two main purposes in mind. The first aim
was t0 study the effset of set on the oceurrence of rotation.
It was found that whea wum is ¢alled to the attention
of non-hrain-injured controls there was a greater decreace
in rotation than occurred for brain-injured subjects operat-
ing under the same instructioms, These findings were in-
terpreted as iadicating that in brain-damaged subjects
rotation is a function of impairsd perception rather than
lack of attention.

The second aim was to replicate the previcus finding
that restricting peripheral visieon decressed rotation in
brain-injured subjects and incressed sccurrence of the
phencnenon for dull pormal and mormal subjects,. These find-
ings were gonfirmed.

All of the previcusly reviswed research was concerned
with she repredustion of the stimuius design by means of
bloeks. In 1956 Yatesl? reported a otudy which attempted to

18 Hareld 1. Willisme, Charles F. Oleseking snd Ardie
Lublnm, ”Mcmﬂim of Bram fajury wizh Periphe VYision
w m" MRS SN U VL : LORLAORY » vﬁlo 25. Kﬂg 6,
ﬂtemr 157 s P» Ok yep

19 Aubrey J. Yates “‘I‘ha nmm.m a.t‘ Braniags b
n~Lamaged Patients”, 4 . pormel and y
ggxphagagx Yol. 53, Eﬁ» J&
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determine whether Shapiro's laws, and some of the related
findings, would hold in an analogous situatiom. Instead of
reproducing the design with hlocks the subject was requested
to draw ths design. The populations studied were female
student nurses, non-bhrain-damaged psychiatrie patients, and
brain-damaged patisnts, Contrary te previous findings with
the block versiecn of the test, anmalysis of the data in the
drawing version showed no significant effect of the angle of
the line of sysmetry, The figure shape was found to be the
most significant factor influencing the ogcurrence of rota-
tion, with the dismond-shaped figures eliciting the most
rotation. With respect to ground, and in ac¢cord with Sha-
piro's laws, the dlamond-shaped ground prodused more rotation
than the szquare-shaped ground. On the drawing version of the
n _Rotation Test brain-damaged subjects again
rotated sianifiaan&ly more than the other two groups,
Actual diserimination between brain-damsged and non-brain-
damaged subjects, however, is mest satisfastorily accom-
piished when the subject reproduces the stimulus design with
hioeks rather than via drawings.

With respect to the present study, review of the
literature dealing with the rotation of block designs has
shown that varying the geomatric properties of the stimulus
does influence the occurrencs of rotation., In addition the
influence of these geometric properties has been shown to
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operate in a lawful fashion as follows:

l« plasenany of the ground in a diamond

orientation tends to incresse rotation;
y BQuare orientation tends to
decrease rotation.

2, placement of the design in a diamond
orientation sends to increass rotation;
whereas, s orientation of the
design % to decresss rotation,.

3. 7The influence of figure shape 1is greater
’ than the influence of ground shape.

In the following section ressearch centering around
the relationship between certain stimulus variables and the
occurrence of rotation im the reproduction of Bander-Gestalt
configurations will be @&ﬂaidercd.

3. Rotation of Bender-Gestalt Configurations.

That the rotatien or angular displacement of one or
: sr-destalt configuratiens is eof diagnostic signif-
icance has been sn accepted belief of clinicians for many
years. Zhis belief is reoted primarily im the frequency
with which research, employing both children and adults as
subjests, has shown rotation to de one ¢f the factors which
differentiate significantly between normals and various
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elinical groups.20,21,22,23,24

Since the sarly 1950's a few attampts have been
sade to expand and elarify the existing information on the
phenomenon of Bend stalt rotation., These attempts have
taken two main directions. Firetly, efferts have been made
to provide information on the ineidence of retation in
various climical groups. Secondly are those studies whieh
atsempt to develop & theoretical rationsle for the sceur-
rente of the rotation phenomenon. These twe phases of the
existing ressarch will be reviewed in turm, but it is with
the latter studies that the present research is primarily
eoncerned.,

20 Bugene Byrd, "The Clinical Validity of the Bender-

Gestalt Test with Children: A Developmental son of
Children in Need of Pey a.ud Children J wa11~
Adjﬂ!ﬁld", OUIRARL 21 FIe JeCANILGUEE Vol. G) Ko. 2 ¥
June 1956, p.

md . 21 n%ig:.m R gx, “‘négi:?ﬂcf-ﬂnult Yest
g‘mjnz sturbances oung ren
: syshology, Vol. lh, Mo, 3, July 1953! P ~295

22 Alileen Glawsen, "The Bender Visual-ietor Gessalt
rcat as au Indcx af Bmotional Disturbance in Children®,
fBRe QL gtive Technigues, Vel., 23, No., 2, June 1959;

23 Jnm B. Fuller and Gllles Ch "Factors
m ion in the Bender-Gestal owtm of
Children® v |

journal o. tive Technigues, Vol. 26, Ko, 1
l%é, ' L Project ¥ ’

iy Gerald B. Puller m dam T. mm. ”%&m Mimwm

ueogge-n um ‘l.‘ut“' nograph Supplement,
vﬂla + 1, of LOurna. ¢ £ Llinioni YEYSROLOZY »

Jmﬂ 1%3; ﬁi {11
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In 1950 Hamvik and Anderson?’ published findings on
the oceurrence of rotation in a group of forty-four male
adults suffering from focal brain lesions, and a group of
thirty-ssven cantrols, The latter group ecemsiated of fourw
teen patienss with a herniated intervertebral dise, and
twenty~-three patients in whem there existed a low back pain
syndroms which was considered to ba paychegenic in origin.
Neurelogical and physical exsminations of these twenty-three
patisnts were reported s "essentially negative“s The
bruin-danaged group was comprised of twenty-four patients
with lesions in the "dominant” hemisphere, BErain-demeged
and sentrol groups were compared fer the percent of cases
in whick one or more design bad besn rotated 30 degress or
more from the original plane, It wes found that 59 percent
of the total brain-dsmaged group produged one or more such
rotations, whereas only 18.9 percent of the controls produced
similar rotatioms. This difference between the contrel and
sxparimental groups was found to be significant ast the 001
level of econfidencs, Within the brain-damaged group there
was no significant difference between the doalnant~hemisphere
group and the non~dominant-hemisphere group as to ths perw
centags of cases rotating the figures, Ko speeific data are

f; Ly do Hanvik and As L. Anderson, *The RBffect of
Les.im on mm and the Pmdumim af mmtima
f@l 3 ﬂOq 3; JW 1950, Fa : o8
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furnished on the frequency with which rotation oceurred in
the control subsgroups, i.0., "normals"” and "neurotics®,
The authors ccoment, however, that rotation occcurred in both
of these groups but do not state whether there was & sig~
aificant difference detween the two groups,

Griffith and mlor“ later provided actuarial
statistics on the fregumney of rotation in additional
elinical groups cemsisting of 346 schisophrenics, 167 neue
rotics, 165 character disorders, 147 chronic brein syndromes,
and 59 mental defectives. A more stringent criterion for
rotation vas mployed in that an angular displacemsnt of
A5 degress or more fyom the original planme was reguired.
The percentage of Bander-Gestalt protogols in sach category
containing ens or more rotations was as follows: schipo-
phrenies; 19.7; neurotics, 19.8] character disorders, 16.6;
chroniu brain symdreme, 40,85; and mental defectives, 55.9
pureent, The ehronie brain syndreme and mental deficiency
groups differed from each other at the .05 probability levsl.
Both of these groups produced a significantly higher, .01
level of sonfidence, incidence of rotation than did the
sehizophrenies, neurotics, and patients suffering from
charaater disorders. No statistical comparison was made

'; 26 Richard M. Griffith and Vivian H, Tnylor, fa #T5 B
fene Gf Bender-Gastalt F Botations”, Journal of Con
bl SEYEROLORY , m‘ll. m‘ 3, pm 'q ”’i p,, '.i?’.’ It o
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betweon thess three groups and Hanvik and Anderson's eontrols,
but it would appear thas the percentage ef rotation is roughly
scmparable .

Subsequent researeh designed to throw additiomal
light on the ineidengs of rotation in the Bender preotocels
of retarded individuals was conducted by Silverstein and
Mehan,27 Using the same eriterion for retation employed
by Griffith and Tayler, the authors studied the records of
LOU patienta confimed to a hospital for the mextally re-
tarded, Their findings showed that 40 to 50 persent of the
retardates produced one or meore retation., This finding was
inserpreted as bYeing consistent with that of Griffich and
Tayler,

Both the Griffich and Zilverstein studies are sub-
Jeot %o eriticiom in that eath was a popat hoe study in whiceh
the Bamdar pretecols had been part of the battery employed
in establishing the original disgnosins. The Silverstein
study may bave been further comtaminated by the faet shat
some of the retardates showed evidence of organic pathology.

Data provided in all three of the reperts reviewed
were based en ths protoscls of hospitalized pesientas.

27 Ao Be Silverstein and Fhilip P. Mohan, "Bender
amm FEary mum in the Mﬂ Retarded"®
of Consulting Pa August :Léé% E
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Relative to non-patisnts, in their group of 260 adulss, Pascal
and Sutsell?® round retation te oceur once on Design 3 and
onge ¢n Design 7, with no scerable rotations being obtained
on the remaining sonfigurations. Their criveria for secoring
votation vary for the different gonfigurations but im no
instance is a rotation of less than 45 degrees scored. The
Pascal and Suttell fimdings would be consistent with those

of Pullar and Laird®?, tu be discussed below, whersia mone

of the 280 "normals” studied rotated the conligurations more
than 30 degrees.

In 1light of the above menticned fiadings relasive %o
the insidencs of retation, ressarch projects designed to
establish a theoretical rationnls for the ossurrence of this
phencmanon will now bs reviswed,

in 1958 W ¢ reported a study aimed at showing
that Bender deviasions could be attributed to factors other
than mental pathology. Attention was fogused om the rotation
phancancn, .The author noted that on the standard Bender-
Gestalt cards the design is printed on & card that is

. 28 ﬂn!ald Re Paanal and Barvere J. Suttell zgggggggggz
alt 7est, Quantification apd Velldit Aéplts, Ung

29 Fuller and Laird, qu P lba
3C Lewis D, M“

duatian ef Kﬁta%iunu aund
Al A R0 ¥, Vol. ' 5; W“l‘ l &m
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hovisontally orientad, i.0., whera the horisontal diwmansion
is lengar tham she vartieal dimsmsion. Comtrary to this,
the paper on whiech the subjest is S0 draw has shorter hori-
sontal than vertical edges. It was his comtention that in
order S0 pressrve the erisntstion of the design on the card,
it was necesssary for the subject o rostate his drawing 50
degrees. 4 new 30b of cards was designed wherein the size
of she ssimulus demign and the hovizoatal edge of the stimulus
sards remained the same as in the origimal Buwder-Gesta
sest. The vartieal edge of the new gards, however, was
sxtended %0 make the ratio of ths lemgth of the horizeamtal
sdge of the saxd to iss vertical edge the same as the ratio
of she &4 by 11 ineh paper on which the subject dwew, It
was propossd that fawsr rotations would be prodused by she
aew stimulus eards.

Two groups of psyshiatric patients, sthirty-six sub-
Jecths par group, ware matched for age, sex and diagnosis.
The exparimental group was given the new stimulus cards and
she sontrol group tha standard Bapnder eards. Retation was
seored for sach design whish was ¢learly rotated 45 or more
degrees. Thus a score of eight was the maximum sgore possible
for any ons profocol. Statistical analysis showed that the
twe groups differed significantly st the .01 level of con~
fidense. The awerage scors par record for the sxpavimental
m was 222 degress of rotation and (639 for the contrel
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groups EKach group produced eight regords with rotations.
The author eoncluded that the rotations were prodused as a

fungtion of the way the stimulus design was oriensed on the
original Bemdar sard,

Grifrish and Payler’l attempted to replicate the
Hannah findings, contending thas the latter's atatistically
sigsificant differenses resulted from the fagt that a few of
his eontrols produced reserds with multiple rotations.
Rather than rodesign the stimulus cards, Oriffish and Taylor
attampted %0 achisve 2 “comparsble” affect by rotating the
paper tablet on which the subje¢t drew., Thus the tablet was
orisnted langthwiss from left to right rather than up and
down as in the Hannah study. Rotatien was scored for an
angular displagement of 45 or more degrees. Experimental
and sontrol groups were matched for disgnosis. Pifty-six
subjests comprised the expsrimsutal, i.e., tablet~turned
group, and 127 subjeets the cuntrel group. In the experi-
mental growp 12.5 pevesnt of the records had gne or more
figure rotations; whils the contyrel group produced 2§.3 per-
eent resoyrds with one or more retation. Employing a one-
tailsd test these twoe preportions differed signifisantly at
the .02 lesvel of comfidence. An addivional 995 subjects were

31 Richard M. Gxiffith Yivian H. Tayler, "Bender-
MM ?s.mre mmimz A S us Fagtor”, Journal of
AL BYEADLOEY ulf 25, o, lg F‘hm FOLy P ﬁ?ﬂ?ﬁ.
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subseguantly added to¢ the control group making & total of
1,152 Bemder prescacls. The percent of records with one or
more figure rotation was fouad to be 23,5, which differed at
the +05 level of statistisal sigaificance from the 12.5
pereant for resords with rotatiam in the tablst~-turned group.
The authors regarded their rasults as eonfirmatory of the
findings of Hamnah and eonsluded *...that many rotations are
saused by the patient orieating the design to the main axis
of the paper in the sams relation it bears to the major axis
of the eard..."?

Addicional studies, dealing with fagtors ianfluancing
rotation, bave been reported by Fullar and his go-workers.
Fullsr and Chagoen’? propesed that rotatisn may de influensed
by sue wtilisation, stimuius variation or a cembination of
cus utilisation snd ssimunlvas variation, With respact to cue
utilisgtion the authors reasoned that smotional exeitation,
arousal, or disturbanse tend to reduss the range of cus utili-
sation, lask of eus utilisasion may influsnce the retation
effact in shat the emotionally dissurbed, arcused, or ex-
¢ited imdividual is less abls to draw on the guas necessary

j 4 Mi\: P 89,

33 4 B. Fuller and Gilles Chagnon, "Factors Ine-
tlwm Mat in tha BMw«-éoatalt Parformance of Child-
5 118 3 EADS.QUEE Vol. 3&, Ro. l;
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to aveid rotasion. Range of cus ubilisation was sonsidered
%0 be isotomlie S0 the differences ia degree of emotional
disturbance of three groups of subjects. These groups cob-
sizted of normal, sweotionally disturbed and schisophranmie
shildrean betwesn the ages of aight and fifteen years.
Existing ressareh had alrsady indigsted an apparent
relationship betweon the axial orientation of both stimulus
card and drawing paper, and sthe ccgurrencse of rotation.
Employing & total af thirty stimulus garde, Fuller and Chage
nor Attempied to further svaluate the influence of the prop-
erties of the stimulus eard. The thirty cards ware grouped
inte six *sets” of five cards with asch "set”™ alphsbetically
identified. Hagh "sek” contained ome each of configurstions
Ay 14 2, 3, and & of she original Bemder.® Two of the
"sate", ‘o' and 'S', employed a dismend shaped groundj
twe, 'd' and 'B', a vertieally oriented restangle; and
two, 'a’ and 'et, & borizembally oriented regtangle, Kach
pair of ground shapes was further sub~divided se that in
sash paiy one "aset"™ pressated the stimulus configuration in
2 vertical position {asets 'f£', 'b' and *e¢') and the gther
pressnted the gonfiguration in a horizomtal (sets 'e', ‘4!
and *a') posision, Only set 'a’ maintained gomnsistengy with

3& B‘t&lw applies wfmm nambers o all but De-
:-m, however, consisvency with the
pabers has bess maintained in presenting the
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the original Bender test. The remainimg five "sets” each
represented one or two modifisations of the original stimulue
cards. Two of the four rectangular “sets” embodied congru-
ence betwsen the orientation of the figure and the ground and
twe of these “"sets™ represented incongruence of figure and
ground. Congruence, for the rectangular shape, existed if
both the ground and the configuration were oriented verti-
cally er horisontally. Incongruence existed where either
figure or ground was vartically orisnted and its counterpart
horisentally eriented, or the reverse,

By means of snalysis of variance the relative in-
fluence of the six ®Sets¥, five "Configurationa® and three
*Broups® was evaluated., HRotation was soored for “any re-
produstion of a drewing which altered the actual axis of the
drawing®.?® The primary findings were as follows: For
*Groupa®, mormal subjects differed significantly, .0l lavel
of econfidence, from both the emotionslly disturbed and schizo-
phrenic groups; and, the esmotionally disturbed and schizow
phrenie groups alsc differed significantly from each othsr,
The mean valusgs for rotatien for the three groups were 1.90
degrees of rotation for the normel group, 15.00 for the emo-
tiomally disturbed and 24.52 for the schisophrenic group.

35 ivid,, p. 40.
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¥ith respect te the five "Configuraticns™, Bender
Basigns A and ) elicited the most rotation, with mean values
of lhedC and 22.55 respectively, COnly Design 3, however,
differed significently from Designs 1, 2, and 8, The least
rotation, mean value of 8,50, was elicived by Design 2.

Of the six “Sets", set 'a', which maintained the
Ligare~grouwnd relationships axistent in the originmel Bender,
differsd sipgnificantily frem sil other "sets” exgept set 'b'.
The latter set repraxsated a 90 degree rotation of the
originel Bunder sards, 3Sets fa' and 'b' produced very little
rovation ia oomparison wish the remaining four sets. The
latter, sets "g', 'd’, 'e' and 'L did not differ signifi.
cartly from sash other. The authors concluded that each of
these fuwr sets centributed about the ssme smount of rotation
snd shat. it would have made littls differemee which of them
hed besn imeluwded in the study., Significant doubls intaxr-
actions were obtained for "Sets by Groups™ amd "Sets by Con-
figuratione.

Puller izterpreted tbese findings as supportive of
she retiomals thet the greater the degrew of smotional dligw
turbanes the lsss an individual is capable of countarasting
rotation indusing propertiss of the stimulus besause Sewer
gues are available te him. 1t was further concluded that the
five designs studied differ with respect to thelr rotation
indueing mreparties, The incresssd amount of rotation
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elicited by Deaign 3 was explained in terms of the subjacta
dealing with separate units of the design, based on the
principle of proximity of parts, and his difficulvry integrat-
ing thegse parts into the larger unit. A possible relation-
ship between rotation and the mmaning of the design to the
subject was alse postulated. This aruse ss s possible ex~
planation because some of the subjects envisioned Design 3
as beirg a Christmas tree and seewmingly orianted their
reproduction accordingly.
In the case of the six "sets® employed in the study,

the authors concluded as follows:

oo vertically oriented figure produces more rota~

tion than a horiszontally oriented figure when the

same ground ahape is used as long as thers is in-

songruency between [i and ground. %Yhen the

shaps was vertical and incomgruent %o the

figure there was even more rotation produced. 4

diamond oriented ground produced more rotation than

ree oriented und regardless of the posi-

tion of tha figure. diamond oriented pround when

ingongruent to the figure shgg& produced more ro-

tatioen than when it was no%,
The authors interpreted their findings, with respect to
stimalus variation, as supporting the rationale that more
rotation will be produced by some figure-ground cembinations
than by others. They further concluded that both range of cue

utilization and figure-ground orientation operate in eliciting

3& Mtr P kz”‘bso
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rotation, and ".,.that sertain coubinasions of figure-ground
ordensation and sonfigwratious were produsing more reotatien
than others."37

Bofore proseding to the fina) study in this review
of thes literature the writer would liks to conment briefly
about Fullar's fimdings on ths variable of "sets", It will
be neted that on this one dimension Fuller has incorporated
three separate slemanss as folleows: 1) ground shape, 2)
erisntation of the figure to the ground and J) orientation
of the ground. Thus, it is imponsible, in the dimension of
agta", o ssparately evaluats the infiuencs of sash of these
slemsnts with respect %o thelr rotatien inducing powers.
it is from this fact thas the study reported in the present
manuserips gains some of iv's value., 7The research to be vut-
Linsd in the mmxt chapter has been designed in such a way
shat the variables of figure shape, ground-shape and erienta-
tion of whe figure 16 the ground san be separately studied,

Mwmmmwmmm The

37 2udes P+ 5e
38 Gerald B. mu%m Jemes T'wmg, asm

L’aﬂ ﬁﬁt dy 5 vhe dournal of : f
January 1963, p
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purpose of the ¥PD was o provide a means of differentiating
betwean verious elinieal groups an the basis of the degrees
ef retatien elicited by ive six stimmius carde. The west
was standardized en beth children and adults. For purposes
of the present yeviaw of the ltarature, however, enly thas
aspest of the MFD which deals with adults will be reviewsd.
The rasiesals for the HFD dyrews heavily on the prin-

ciples of Jestalt peychology. In essence, the suthors reason
that rotation is a funevion of the stability or imstebility
of the visual atimclus or gestalt. Thet is, the more stable
the visual form the less the tendenty toward retation; and,
the lozs atable the visual stimulus the grester the tendsncy
tmard rotsticn, Ferthermere, the stability of visual form
is in part a funciiem of the dagres of inhomogeneity between
figuve snd ground asd the intersctien of figure and ground.
In order for a visval form %o have stability there must be

showogenaity batwesn figure and ground and cengrusnce of
figure snd ground, Congrusnge exists whem figure and ground
mmgmwammﬁmmnhmﬁnmwmw
ground, The eonverse would be represeuted by s sguare-shaped
Ligure on a dismond grownd, The stability of the total
reskals Lis alse influenced by the nsture of the figure. Here

devation is given to the influence of the Jestalt
poane svd the laws of the grouping. Stability of the
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figure is inareased ae the degres of proximity or similarisy,
and the tendengy toward o gube gestalt, are imgreased. Tak-
ing all of these factors into comsideration, Puller asnd Laird
propose that "...bhere is & comtimuum ranging from cohesive
asss and atabllity o ssbiguity and instability for pereeived
figares."3? The tendensy toward retation is deuressed or .
increaszed by warying figure-ground relatlenships aleng this
soRtinuis.

The authers Lhen set out to determine whish Ligure-
ground relatieashipe ware most rotated by brain damaged
subjosts, thone lesst rotated by meurvtics or peythokics,
and shose lsasts volated by novmals. In this regerd they

retation than & w‘”‘lﬂ? .« waeiw

when perceived m mmal m st il pri%-
ily echesive mﬁ only & Dow dugrees of revstion.

mm«mmmmmm«mwm

mmmmmmmmamummmw
whish 280 ware qlaseified sz normpls, 160 as suffearing from
a persenalisy diswurbanee and 100 ap shronis brain syndromes.

39 1bide, v Ba
W0 Ieid. s pe 9
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e avthors state that the test is most effectively used on
adults renging in age frem 1B to 65 years with 1.Q.8 from
#0 o 110. The coelfficlents of correlation between age aad
degrees of retation, and edusaticn and degrees of rotation
were low and not significant at the .01 level of confidence,
In the novmal group corvelations of 4O and AL, significant
as the 02 leovel, were obtainsd hetwesn inselligence and
rosstion M

The rotation soors 13 the actusl number of degroes
shat the design was retated frwm the vertieal or horisontal
sxis of the stimulus csrd. This is true except vhers
denign is wetated wore than 25 defwwen, in which eass it is
resorded &8s 8 25 degres retatiens & score of 20 and below
iz comsidered 56 De novmal; 21 %o 59 fudicative of & parson~
alisy distwrbense, and 60 and ahove te yeflect organigivy,
A mean rotatiss seore of 15.70 wus obtained for the normal
group,. HNoms of the normal subjiects obtaimed a acors exceed.
ing 30 degrees., The test is considered to aseurately identify
89 parcents of she normals; 78 percent of the organies; and
€0 parsemt of the subjesss with a persamality disturbance

AL T™he sorralation bdetwesn futel snd retation
&Whmd«%mw.%w 7 of this mamus-

A2 I should be peted thas Fuller snd Laird's “pure
sonelity disturbenes® group imcludes psychotics, neurotics
i sociepethe,
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With respect to reliability, uwpon retest 90 percant of the
normals and organies remained inm their originmal diagnostic
categery. -

The work of Fuller and lLaird reprusents s definite
contribublen in that it proposes aud tests a specific theo-
retisal ratiomale fur the oscurremte of the rotasion phencn-
amen. Thelr findinga are in accord with this ratiomale and
podnt to the importance of both stimulus fastors and fastors
within the imdividual as possidble esplasntions for the oegur-
rense of retaiien. In addition shw findings of Fuller and
his co-workers Righlight the meaningfulmess of rotations of
less than 435 degrees. The latter is ons fastor which pre«
visuely had been ﬂms.ﬂlr ignored ia the interpretation

$00l, Wy payisg clossr attantisn o miner devistions,

he Summary and Gemeral Kypothesis,

In swommry, the review ¢f the litermture has Wxiafly
dieounsed the stisxlus preparties of visual forms and presented
Geatalt propesitions relutive %o the pessibles influence of
those propertiss on the wreurrence of rutation. Speeifis
attenbion was subsequently given to research desling with
of beth bloek designs and Bepder-destalt sonfigurations.
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The latter studies demonstreted that esrsain variasioms in
the properties of the stimulus influence the subjeeh's
responss and subsequently the ceeurrence of the retation
«ffact,

With respest to the rotstion of bloek designs, the
Shapire studies revealed the following: 1) figurw-shape is
of greatsr iaflusnce than ground shape, 2) a diamond-shaped
ground tends to inerease rotatiocn; s square-shaped ground
Sends Lo decrease rovatiem, and 3} a diamond pad design
tends S0 inorease retation; a square~shaped design tends %o
decrease rotation,

Begearch dealing with Basnder-Gestalt retstions high-
lighted the importance of congruance between figure and
ground and the lmportance of the stability of the gestalt
with respsct to the Law of Prégnans, That is, the greater
the congruence betwwen figure and ground and the more stable
the gestalben, the lesa likely is rotatiom to ceour.

The presant study was designed for the purpose of
varifying and sxtending existing knowledge as to the influence
of astimvulus variation on the vccurrenve of Bepder-Gesgtal
rotation. Four ground shapes, thres Bapdsr mguma,
thres different orientations of figure to ground wers system-
stieally waried, Stated in the null form the gensral hypothe
onis $» as follows: There are no pignificent differancss
among combinations of figure, ground and orlemsation with
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maapeet 46 the degree of retation prodused. The second
chapter of thia report contains the sxperimental design
employed in testing the specifi¢ hypotheses derived frem
this general hypothesis, |

3h



CHAPTER IX
THE EXPERIMENTAL DESIGR

The puryoas of this shapter is t0o present the pro-
sedures smployed in sasting she genersl hypothesis derived
from the preceding revisv of the literatww. Included in
this portion of the report will be a dessripsion of 1) ths
subjects, 2) she inmsrumsat, 3) the testing and seoring
proesdures and &) the statistical procedures used in sesving
e sxperisental hyposhases. The specifie ressarch hyposh~
ases ars fermally stated at the comelusion of the ssvond
settion.

ds Bubjscts.
A« Criteria for Sslection.

In the review of the literature, it was nm that
sceurrence of the rotation phencmencm in the repreduction of
Bendar configurations, and also of the block desigas, has
bean related %o such non-stimulus varishbles sz severe pay«
ehiatric disturbance and central nervous system pathology.
dince the purpese of the pressnt rescarch was to study the
offaet of wvarious stimmulus preopervies on the coenrrence of
Bapdar retssicns, the salectiom of subjests for thls project
wis geaved to oliminate or minisdse the influssce of these
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related but nom~stimulus variablss. Therefore, it was
RASARSAYy L6 Sessure aa subjeets a group of iadividuals inm
which the existense of neurological and/or severs psychiatric
deficit was reasemadly regated,

Further e¢onsideration had to be given to the possidle
relationship between intelligenss and Beader-Gestalt rotation.
A review of the literature failad %o reveal any studies
deaigned primarily for the purposs of apesifically and sys~
Sscmatically investigating such a possible relationahip in
adult subjects. The most direatly pertimest findings ars
those obtained by Fuller and Laird* im their development and
stamdardisation of the Minnesc arcepte-~Diagnostic Te
Using 130 normal, adult subjects a carrelation of .41,
significant at the (Ql level of confidence, was found for
I. 4. and retation. These subjects had a mesn 1. Q. of 110.7
&8 astimated by the Ful
suthors suggested, howsver, that ths obtained correlation
between rotation and intelligence gcould be an artifact due

to the marrow I. (. range for the normal group. It was

: B. Fuller and James I. Laim, "The mua&a
v l ‘I? m m:%ugg;’t” ' -‘ PREL :._v - h,,fd,_jii‘,ﬁ 'ﬁ,‘ R X: 4.“.’ fy el «
ag ’miw i P p. ﬁi g B Bl W o ke il 90 ‘ Nt ulle 59 £i%
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further sontended that "it may be assumed that the higher
the I. Q. in the normal group, the less rotation evidenced,"?
They did not finmd a significant correlation between intelli.
gence and rotstiom in either the organie or personality
disturbance groups.

It must be neted, however, that g recent study by
Williams, et. al.,’ on the rotation effect in the reproduc-
tien of bleck designs, indicates that intelligencs may be a
factor when dealing with subjeets whose I, Q. 1z 8% or lower.
While a possible relstionship between the rotation of block
designs and the rotation of Bender configurations has not
besn experimentally established, it seemed prudent in the
design of this study to gontrol for the possible influence
of intalligence. Therefeore, because of the uncertainty which
exiszta a3 to the possible relationahip between inmtelligence
and rotation, it was decided to use as subjects only individ~
wals with average or above averags intelligenca.

Cne additioenal qualification was requiresd of the
subjeets, namely that they be right-handed. The decision te

2 Zgido; P 1@4

3 Hereld L, Willlams, Ardie Lubin, Charles Gieseking,
and Irvin Rubinetein, "The Heletien of Braxu‘lnﬁury and ?1a~
ual Paruaytzan to Blwak Deslign Rotation™, Jo of Consulf
ing Pavebelsey, Vel., 20, Ho. 4, Avgust 195* '
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include enly right-hsnded subjects was based on Bender'sh
finding that in children arm movements are in a dextrad,
elockwise direstion in the right-handed subject, and in a
sinistrad, counter-clockwise direction in left-handsd subjects.
Henge in an effort %o provide uniformity with respeet to the
direction of retation only right-handed subjeets were in~
cluded,

Therefore, three basic uriteria were to be met by
potential subjects. Thess eriteris weare as follows: 1) absence
of both serisus payshiatric disturbance and meurclogisal
defieit, 2) average or above intelligense and 3) right~ -
edness. -

B, Implementation of the Sslection Criterila.

A tetal of 238 young women wers sereened for partigi-
pation in this study. These wemen were stwient nurses in
their second and third years of training and were either on
psyehiatrie affiliation at Tolede 3tate Hospital or were
praparing te enter said affiliation. All subjects were vol-
unteers and as a group represented ten differeat nursing
schaols in the Stake of Ohio. None of the subjeets had
reached that part of their formal treining which is designed

4 Lauresta Bandar, "A Visual Mntor Gnanalt Tast and
Iﬁaﬁmm ﬂ“” ap Orthopsyshintbr \soc] DR o
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to acquaint them dirsetly with the mature and use of specifie
paychological teahmiques,

Evaluation of ths possible sxissence of gentral nerv-
ous system pashology or psychiatric discrder was based on
madical records provided by the home school and by the nurs-
ing Edusation Department of Teledo State Hospital., An ad-
ditional check was obtained by means of a personal interview
with each veluntaer,

Intsllastual endowment was evaluated by mesns of the
py~Hartford Sealg. This scale was selested because it
is a Qquickly aiministered, objectively seored test which
correlates .87 So .88 with the WALS Verbal I. Q.7 By msans
of the Vahler Comversion MethodS it was possible to establish
a cut off seore of twenty-nine on the Shipley in order thas
only subjeets with a converted 1, Q. of 90 or above would bhe
insluded in the present research.’

» 4» Vakhlar and Luke S, Vataon, "A rison of
the &kiplaymmm a8 8 Fmr muﬁ wiuh "she WAIS Verbal
m LA i AELE WA X ﬂl# z‘&’ Ho. l’

mﬁm.‘m I of shis report for a presentation of

aﬁo?d » 8L ¢ for this st
tm o 10.26 umh a WMQ "ot 95 through 121 and a
stundard devistion of 3.934.
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In order to obvainm the 216 subjects required for this
study a sotal of 238 young women were screensd. Cne subject
was eliminated because she was currently under psyehiatric
gare, one reported an abnormsl EEG, and one a histery of
skull fracture. Two additional subjecte were eliminated, in
ons case bacause of an examiner error in administration of
the experimental condition and in the second case becauss in
repreducing the configuration the subjeect distorted the
gestalt. The remaining seventesn subjests were eliminated
because they ware left-handed.

The 216 young women ultimately ineluded im the study
vanged im age from 18.67 years tc 24.75 years with a mesn
age of 20,38 years.

2. Instrument.

Holding constant the variables of brightness, hue,
size and lesation, the stimulus variables manipulated were
these of figure-shape, ground-shape and orientation of the
figure on the ground. Manipulation of these three variables
resulted in the development of thirty-six stimulus cards
which comprised the final test. The rationale for the aslec~
tion of thess thirty-six stimulus conditions is briefly cut-
linad in she feollowing paragraphs which conclude with a
doseription of the fimal test.
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A+ PMigure Shape,

Figure~shaps is specifically defined, for this re-
search, in itrns of the three designs which were seleasted
from the nine original Bender configurations for use in this
study. Selegtion of the configurations to be inecluded was
mads on the basis of 1) the relative difficulty encountered
in reproducing the designs and 2) the accuracy with which
rotation could be seored,

In a stuwdy by Geodstein, g&;wg;w,a the authors group
the nine Bepder configwrations iante three levels of diffi.
culty. Dealgns 4, 1, and 2 were found to he the easiest to
reproduce; Designs 3, 4, and 7 the moat difficult; snd De-
signe 5, 6 and 8 to represenmt an intermediate level of diffi-
eulty. It was deg¢ided to seiect one design from each of these
three groupings. Selsction of the specific gonfiguration te
be included from each group wae subasequently based on the
ageuracy with whieh rotation could be scored., With this
eriterion in wind Designs 1, 3, and & were selectad. These
eonfigurations will be referred to by the same number allotted
to them in the eriginal Be |

4 lLeonard D, Goedstein, Charles D. Spielberger, Jeoka
B. Wlliams and ¥, Grant Dehlstrom, "The Effects mr Sertal
Poaition omd nuuxgn Dif!iaulty on Rﬂeall of the Bender-Gestalt
Tont %‘W GONTRAL O1 .0 nsuleing Payehology, Vol. 19,
Ho. 3, June 19, Pn 13 47
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Prequency with which a particular sonfiguration
alicits rotation was not taken inte comsideration in cheos~
ing she designa, VWhile gertain designa sre more frequently
rotated by children, as demumstrated by Goldberg? and Kop-
pits ,m Paseal and Suttell's’' ressarch indicates that ro-
tation is generally uncommon, ascording to their eriteria,
in an aduls, nen-patient population, Fastall amd Suttell
found rotation cgeurring onece onm Design 3 and once on
Design 7 in 2 semple of 260 subjects. Seorable rotations
ware not obtained on any of the remaining six designs.
Designs 1, 3, and 8 having been chosen, the next step wus
the selactien of the ground-shapes,

B, Ground-Shape.

Ground-shape is herein defined in terss of the geo-
oetric propevtias of she white sard on which the three Bender

designs were o0 be printed. The diamond, square and rectangls
wara shosen in order to maintain an slament of ¢omsisteney

9 Franklin ¥, Goldd "The Performance of Schizo~
phrauﬁ, mmu, and Kormal m on the Beader-Gestalt”,
g ‘ ‘vv > Hen WAL 0 BHE) Ql& é&, Ho; 3, Jan=

mmulganm xiu 6h;mummammm&w T“" and
& oung Journal of y
ologys Tols 14, Moo 3, duly 1958, p. 2Y2-293

11 Paseall amd Suttsell, Gp, Cit., pe 9799,
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batween the ground-shapes employed hare and those of axisting
related research on the rotation of block designs and Bender
gestalten. It will be recalled that in the formulation of
his laws for the BDRT sm.pimu maken reference to the rela-
tive influence of square and diamond orientation of the ground,
stasing that rotation tends %0 ingrease with dismond-shape
orisntation snd to decresase with square-shape orientation.
Fullewh? s34 on the other hand, studied the influence of the
diamend ground as well as that of & vertically and hori-
zontally oriented rectangle, It should be notsd that the
restangular ground 1s 2lso the ground-shape employed in the
original Bender-Cestalt Tes A fourth grownd-shape, that
of the sirele, was arbitrarily added becausne the review of
the literature failed to reveal any studies which attumpted
te evaluates its influence on rotation.

The figure-shape and ground-shapes heving been deterw
nined, the remaining step in the construction of the final

i2 M, nuﬁhamm "Experimental Studies of a Fercep~
tual Apomaly: IIX, ‘i’uuns of an hﬁamww Theery*,
EQUTRAL L I8N g) Selepge, Vol, 99, Ho. 416, July 1953,

1} Jerry B, Puller and Gilles Chagnon, "Factors Iaflu~
snging Rotation in the Bender~Cestalt Performamse of Children®,
rasl of Projestive Technigues, Vel. s Boul, HMarch l%ﬁ;




EXPERIMENTAL DESIGN bly

instrument dealt with the orientation of the figure on the
ground .

C. Orientation of Figure on Ground

Orientation may be generslly defined as the positional
relationship of the main axis of the stimulus econfiguration

(figure) i hordzontal ax Lro hi
presented, Nore specifically, orisntation is the degree
position of a fixed axis of sach figure with reference to
the horisontal axis of the ground., Figure 1 presents a pic-
torial representation of Configurations 1, 3, and 8, with a
broken line indicating the fixed axis of each configuration
as defined in this atudy,

Three degree positions, i.e., orientaticns, were
selected for use in this study, namely U degrees, 45 de~
grnﬂa,15 and 9C degress. Threughout this research these

positions will be referred tv respesetively as horizontal

oottt s

il

orientation, obliqus orientation and vertical orientation of
the figure to the ground., As was true with the ground-shape,
these three orientations wers incorporated into this investi.
gatien for purpeses of maintaining consistency with existing

ressarch,

15 For the 45 degree orientation, the fixed axis was
positionsd sueh that the upper and of the axis was to the
subjeets right and the lower end to the lefs,
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Figure 1. Pictorial Representation of
Figures 1, 3, and 8 with Broken
Line Representing Horizontal
Orientation of the
Fixed Axis of Each

Figure,
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The thres stimulus variables having been generally
defined and subsequently specified, the following section of
the report progedes to a description of the final test.

D. Busmary Deseription of the Instrument.

The final test comsisted of thirty-six white stimulus
cards which represented all possible gombinations of the three
configurations, four grounds, and threes orientations. The
eircular ground measured six inches in diameter, the square
and diamond 2ix inches on each side, and the rectangle six
inches by nine inches. Om each card, one of the three Hender
configurations, in one of the three orientations (vertical,
horisontal, oblique) was printed. Arbitrary grouping of the
cards on the basis of ground-shape would result in four sets
of ¢eards with nine cards in each set, Ain example of the
figurs~orisntation combinations for the square-shapsd ground
iz contained im Figure 2, The same relationships hold for
the three remaining ground-shapes.

The exact nature of the stimulus conditions having
besn specified, the following section of the manuseript will

present a statement of the specific research hypotheses.
BE. The Specific Hesearch Hypotheses.

It has been postulated that rotation may be influsnced
by stimulus variation, i.,e., by systematic manipulation of
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Experimental Figure 3

Experimental Figure 8

Example of the Figure-Orientation

Combinations for the
Square-~Shaped Ground
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figure-ground-orientation relationships., O8tmgted in the
null form this general hypotheais ls formulated as follows:
There are no pigmificant differences smong combinatione of
figure, ground and oriemtation with respect to the degrse of
rotation preduced.

For the sake of experimestal verifiecsticn the general
hypothesis is broken down into the following specific
hypothaass:

1. There is no significant difference between any

two of the thres figures for the degree of roe

tation produced.

2. There is no significant difference betwesn any

two of the four grounds for the degresd of ro-

tation produesd,

J. There is no significant difference between any

two of the three orientatione for the degree of

rotation prodused.

b There is no significant intersction betwaen the
three figures and four grounda for the degres

of rotation produced.

5. There is no signrificant interaction hetween the
thrae & and three origntations for the
dagreo rotution produced,

6., There is oo significant intersction between the
four 8 and three orieataticas for the
degres of rotation prodused.

7. Theve is no significant interaction among the
three figures, four grounds, and three orienta-
tions for the degree of rotation prodused.

The spegific procedures employed in testing these

hypotheses will be presented in the next section of this
PRPOTS .
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3. Testing and Sgoring Progedurss.
4+ Procedure for Administration of the Test,

!*x;s.ar 2o testing, & brief interview was condusted
with sach subjeet, 7This interview had & two-fold purposs
in that it was designed t0 sssist im the eatabliszhmant of
rapport, and secondly it provided the exsmizars with the
opportunity of guestioning the subjeat with respest to the
axistense of 3 hiztory of head injuwrdies, dizsginess, fainting
spslls, headaches, convulsions, and psyehiatris disturbance.
If on the basiz eof this interview there was any reason %0
suspset the pussibility of central nervous system pathology
er sevare pesychiatric disturbance, the individuali was elimi-
nated frem the study and replaced by another subject.

8ix subject!s were randomly mssigned to sach of the
thirty~-six stimulius conditlons a¢oording to the method pres-
eribed by ummz.m The desision %0 aceept or rejest &
subject for imelusion in the study was made at the completion
of the interview, immediatvely prior to teating. Subjects
eliminated from participation were administered the stimulus
comiivion to whioh they bad been randomly sssigned, The obe
sained protogol was then set aside and the same prescribad
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stimulus ¢comdition was administered to the next subjeet
scheduled for testing, Bach subject was individually tested,

Subsequent %o the interview the subjest waz seated
a% a table she tep of which measured thirty-seven inches in
length and 30} inshes in width. The height of the sable was
26§ inehen. Ths table tep consisted of a smooth plece of
mmiteﬁiﬂmmwumnﬂn black paint in order
that direetionmal cues would net Bs previded from the graining
of the original surfece. Consissent placement of the stimulus
cards for sach of the six subjeets sssigned to a specific
figure-ground-orientation cosbinstion, was achieved by align-
ing esath stimulus eard with a set of dots placed on the table
suffaoe By means of a simy pencil mark, Thess dots wers per-
goptitle to the exsmiaer whaen in & standing position, but not
visible %0 e individual who was sitting st the tabdle.

Esslk subjest drew her reproduction en a plece of
84 by 11 ipeh white paper. The paper was attached to the
table in a standard pesition By moans of white photographer's
gorners, In sachk instance the stimulus eard and the papar
on which the subject was to draw had been plaged in position
bafors the subjset wntered the testing room. The stimulus
was ¢overed by a plece of cardboard during the peried in whieh
the subject was {nserviewwd, Ismedistely after the interview,
the subject was ssated at the teuting table and reguastued to
¢iose her eyes witlle the exaniner removed the cardboard
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sovering from the test materials. Each subject was provided
with two freshly sharpened No. 2 psneila. If & subject cus-
tomarily wore glasses or were thesm for reading purpoaes, she
was instructed to do so while partiecipating in the research.
Upon removal of the concealing cover, the subject was given
the following inatrugtlons:
"Imsummmaem on whieh there
is a deaign. !mmmwgthum
as well a2 you can.
Muits You may erase if you wish~-bul
you are not %0 move sither the on
which you drav er the ¢ard on ¢h the
design is printed. Remsmbsr you are to
s0py oaly the that is mm on
the card. Do you have any questions?”
if a question was raised by the subject, the instrustions
were first repsated verbatim, Any subsequent questions were
nen~eommittally answaered by the statement, "You may do as
you wish.® or "Copy what you 3¢e.” HNone of the subjects
tested attemptad to rotate either the stimulus sard or the
paper on which they drew, 1
Upon gemplation of this imitial drmﬁ.ag w« subjeet
was taken imte an adjeining room whare the Ship Lo y=F ]
Seals was sdninistered. Placement of the Shipley at this
stage of the testing provedurs provided an imterpolated asce
tivity between the initial drawing and the sevond drawing
which was to follow.
Huving conpleted the Zhipley, the subject was returnsd

te the imisial sesting room, again seated st the testing
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table, amd given the following instructions:

" this @ as well as you can. Thers
1:g§a~tinu t, you may erase. Copy only
ghaiggﬁxun Do not move the paper or the

84 .

¥ithout heing =zo instrusted, the subject wae asked %o copy
the same stimulus combinatios she had erigimally drawa. The
purposs of this second drawing wes to previde the examiner
with an evaluation of the comsistency wish vhich the subjects
as a group reproduged their configuretions. Omly the first
drawing, howaver, was used in the asctual statistical analysis
of the data.

Two examiners participated in the collection of the
data, Both sxaminers had besn practicimg elinicians for the
previous 53 to & years snd both were familiar with the admin-
istration of the Bander-Gestald technigue, With respect to
the use of two exeminars, Paoellal? reported no signifiecant
difference in the Bepiasr protocols administered by two dif-
fereat axaminers, It ahould be noted, that the Pacella
study employed the Pascal and Suttell scoring system and not
that used in the present resesrech., Both scoring systems,
however, are objestive in nature.

17 Eighsel J . ?utm “l:a%wﬁmﬂmr Effegts on the
Bender-Gestalt”, Joursal of Glinical Psyshology, Vel. 18,
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The testing procedurs having been described, the
following section ef this manuseript will present the methed

smployed in seering the obtained protocols.
B, | Seering ?madm.

Yor the purpsas of this research rotation wae defined
as the smallest degres discrepancy between a fixed axis of
the stimulus configuration and that of she repruduction, as
neasured by a TARCC n* 4485 adjustable angle scale,

It will be rensmheored that enly right-handed subjests
were inoluded in this study, This decision hsd been made
sheoretisally in an attempt to control for the direction of
rotation. Further gonsiderstion ¢of the problem led the author
%o eonslude that this could be a faulsy asswaption since
thapre was no means of determining whether the repreduction
had been retated in 2 clockwise or in a counter-clockwise
direction, Henee, sven in canes whers rotation was obviously
apparent %0 the naked eys, the question remained as to juss
how much rotation had taken plseces In other words, what
might firss appear %0 have bean a gounter-clogkwise retation
of 47 degress sould astually have been z clogkwise rotetion
of 313 degrses, This prebles had to be taken inte censidera-
tion in developing a scoring prevedure.

In order %o surmount the problem of directiomality,
1% was desided that ix sach case the smallest degree
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disecrepancy, regardless of direction, betwsen ths logation
of the fized axis of the stimulue configuration and that of
the reprodustion would be considered the degres of rotation
present. Employing this procedure the maximum yotation which
conld be acored was 90 degrees, This seoring method has the
disadvantage of in some instances possibly minimdizing the
dagres of rotation scored. On the cther hand it provides

the assuranse that falsely elevated rotation scores eonld

a0t be ebtained,

Before sontinuing with a deseription of the scoring
prossdure, it iz necessary to explain sxastly what is meant
by shs terms “vertical axis", "horisontal axis”™ and *fixed
axis®™, The horisontal axis is defined as any line which forms
s angle of O degress with the horisontal edge of ths paper
on which the subject drew, The vertisal axis 1s any line
vhich forme & 90 degres sngle with the horisontal axis of
said paper. Y¥Yhile the terms “horimemtal® and "vertiesl” axes
apply mainly to the paper on which the drawing was reprodused,
shay may be extended to inslude the correspending sxes of the
stimulus gapd (nos design), and a sheet of graph pepsr which
was used in the actunl seoring.

In thia manuseript the term "fixed axia® is applied
oply to the main axis of easch of the Bender designs (con-
fSgurations) as repressuted by ths brokem lime in Figwre 1.
The "fixed axis™ i relsted te the independent variasble of
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"Orientation™, It will de recalled that with respect %o
erisntation, the fixed axis of each design was varied on the
atimulus card so as to sssume obliqua, horizomtal and verti-
cal positions. In the latter two cases the fixed axis of the
configuration and the reapsctive horizontal and vertieal
axes, defimed above, would have the same geometric relatiom-
ship,

Scoring of rotation was facilitated by use of a
shadow box, the top surfsse of whish consisted of a four-
sided restangular weodsn frame fitted with & glass top measur-
img 8¢ by 11 inches., The shadow box was wired s¢ as to pro-
vide {1lwrination, frem a 100 watt eleetric bulb, through the
underneath surfade of the glass. In a stationary pesition
on the glass surfacs was affixed a piece of grapk paper over
which the drawinmg o be scored waa placed.

The graph paper was fastened to the shadow box in
such & way thet 2 constant relatiemship was maintained be-
tween its vertical and horisomtal axes, those of the stimulus
zard (as pressated to the subjest), and those of the paper
on which the subject drew, In other werds, if these three,
i. ¢., graph paper, stimulus card and drawing paper, ware
superimposed their respeective horizental and vertical axes
would coineide., Thus, for purposes of scoring, the vertical
and horivental lines of the illuminated graph pasper indirectly
represantad the vertical and horisontal sxes of the eriginal



EXPERIMENTAL DESION 56

stimulus card and provided lines of reference for the scor-
ing. Heance by properly placing the reproduction over the
graph paper s direct measurement of the degree discrepancy
between the fixed axis of the stimulus configuration and the
fixed axis of the reproduced configuration could be taken.

¥Where there was no rotation the two fixed axes would
be parallsl, and if superimposed represented an angle of O
degrees. ¥hen rotation was pressnt the two fixed axes would
intersect, By thelr intersection two angles were formed,
mgaswrensnt of which ¢ould be considered to represent the
degree of rotation., Together theése two angles represented
a full 360 degree ¢ircls. Because the direetion of rotation
eould not be specified, the degree measurement of the smaller
of the two angles was recorded as the rotation score,
Figure 3 gives an example of the two angles under comsidera-
tion for a stimulus configuration that had been presented in
an horiaontal orientation. Example C of Figure 3 shows the
angle scored in this research.

Measurenent of the angles was made by means of the
TARCOMS adjustable angle scale which is calibrated in incre-
ments of 1° with additional 5° and 10° markings--on a full
0* to 130° scale. The TARCO cemsists of two scales, each

18 The TAHCC scale may be purchased from the Tarco
Sales Corporation, 150 Oreen JStreet, Brooklyn 22, Hew York.
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A. Horizontal Orientation of Original Stimulus

B. Clockwise Rotation of the Stimulus

’
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C. CounterJELockwise Rotation of the Stimulus

Figure 3. Examples of the Two Angles which
Could be Scored for Rotation
Depending on Direction of
Rotation Considered.

57
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twelve inches long saud divided into 1/8 inch and /b ineh
ssctions. The two arws of the scale open into a full 180°
are. A clear plastic window permits reading of the measured
angle.

By aligning one sru of the messuring instrument with
the fixed axis of the reprodustion smd the other with an
appropriate reference line on the graph pepsr, representing
the fixed axis of the astimulus genfiguration, the proper
angle could be measured. If the stimulus configuration was
prosented with the fixed axis in a horizontal orientation,
the horizontal axes of the graph paper ware considered the
appropriste lines of reference; when preseated im a vertical
orientation the vertical lines of the graph paper were used.
This precedure had to be smended slightly when the fixed
axis of the stimulus configuration formed o 45 degree angle
(cblique orientation) with the horiszomtal. For the oblique
orientation, the horizomtal axis of the graph paper was atill
used as the reference line, If the measured angle was greater
than 45 degrees, 45 degress were subtracted and the resultant
rotation score recorded., Vhere the msasured angle was less
than 45 degrees, the rotation score was obtained by subtract-
ing the obtained measurement from 45 degrees.

Prior to ths actual statistical analysis of the re-
sulting data, Puarsen product moment correlations were run to
chack the relisbilisy of the subjects' performence and of the
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ascoring. Subject reliability, bassd on the comparisen of
the rotation scores for their first and second reproduction
of the same stimulus, was determined to be 749 with the
standard error of the coefficient of correlation belng .068.
An K of 216 was used to compute this correlation. To cempute
the scorer's reliability thirty-six reprodustions were re-
scored, with an approximate two week interval hetwean first
and second scoring, A coefficient of correlation of .998
with a standard error of .167 was obtained. The standard
error of measurement of the TARCO scale was mot obtained,
The high reliability of the s¢oring, however, suggests that
any error inherent in the TARCC scale was a constant rather
than variable error. As such it cen be assumed that any
error in the measuring instrument equally influenced all of

the seores,
ko Statistical Frocedures.

This experiment was designed to determine the sffect
and/or intersction of figure, ground, and orientation (the
independent variables) on rotation (the dependent variable).
dnalysis of the resulting data was beat facllitated by a
three-way ansalysis of variance patterned after FeNemar! o1
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"Case X", This 43 a fixed constants model {ADG), in this
gase with six different individusls in each of the thirty-six
cublceles. In "Case I" the estimate for the within variznes
(52,,} is regarded as the proper srror term for testing each
of the three main effects, the thres 2-way interactions, end
the J-way iatersction. In this wodel generalizations are
limited specificelly to the thres configuratiens, four grounds,
and three orientations empleyed in the study., OCeneralizations
cant not be extended Deyond this to include sther figures,
grounds and orientations. For purposes of this resesrch, a
level of significance of P .05 was the criterion chosen for
evealuating the significance of an obtained ¥ value,

Since analysis of variance is an overall test of
significance, an F value which was found to be significant
at, or besyond, the .05 level of confidence was further
anslyzed by means of '¢’'-tests. Here the purpose was to
deternmine the significance of the differences between the
maans for & specific main effect, or double interaction, or
for the triple interaction. The formula used for the 't'-test
was: Significamt Difference = t(p=.05) xTpiep,
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EIAPARIMAHTAL DESIGN el

The Opyipe, was obtalned by meanc of the following

formula:
Upige, ™ < ‘ "3‘.‘%"‘

In this formula o-% refers to the withia cubisle variance
(s,) and n represents the n for any specific orientation,
ground or figure, Thus the n for both Coafigurations and for
Crientations is peventy-two sud the a for Grounds iz fiftye
four. The velues for ¢{P= ,05), t(P=~ ,01) and t(P= .001)
wers read irom the table of 't' values Loy 175 degrees of
£rovdom, 20

The statistieal prosedurss for anslysis of the data
having bean outlined, the next shapter comkains the pressnbaw
tion and digcussion of the results.

20 The less stringent eriterion of 180 4f, the aectual
df egual to thet of the erver term, could have been employed.
Ia order %o aveld errers in interpolation from availsble
%m:ﬁahlﬂ, however, the more rigid criterien of 175 4f
Was .




CHAPTER III
PRESENTATION ARD DISCUSSION OF THE RESULTS

This ghapter will present the results of the statis-
tical analysis of the data derived from this experiment,
followed by a discussion of the obtained results.

1, Results of the Experiment.

A. Analysis of Data for Maln Effects:
Pigures, Grounds and Orientations,

The statistical approach employed in the study has
been previously desaribed in Segotion 4 of Chapter 11 of this
paguseript. A summary of the resulting anelysiz of variance
is given in Table I. This table reveals that for the three
main effecte of "Figures”, "Greunds” and "Uriemtations™ only
two significant Petests were obtained. The F for "Figures"
was significant at the ,05 level of confidence and the F for
"Grientations” was found o be aignificant &t the 001 level
of sonfidenge, Thus for the varieables of figure-shape and
orientation the mull hypothesis san be rejected. It can be
stated Shet within the conditions ipherent in this study,
variations in figure-shape and variations in orientation of
the figure to the ground did differentislly sffect the ocourw
renege of rotation. The F-test for "Grounda® was not aigni~
ficant and the sull hypothesis camnot be rejected,
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Table .~

aummary of Analyais of Variance af the
& x 3 x 3 Pized Constants Model,2

63

Source Eatimate
Vnrgﬁuian 53 ar Vhrginca F .05 F.O0L PF.O0L
b

?Fizura) 1159.69 2 579.55 3.09 2.99 4.60 6.91
G 205.79 3 68,60 37 2,60 3.78 5.42
(Ground )

%&rienta&ian) 3942.53 2 1971.27 10.50 2,99 4.60 6,91
Fxa 1100.25 6 183.38 L8 2,09 2.86 3.79
FxC 1189,72 b 297.43  1.58 2,37 3.32 L2
0x6 1075.81 & 179.30 95 2,09 2.80 3.7&
CxGxzxF 2215.94 12 18k.66 P8 1.T5 2,18 2.7
Within-cubicle 33799.83 180 187.78

Edition, New York, Wiley, 19

55, p. 328-330,

'3@53 1).

b Underlined numbers represent significance at the
specified level of confidenecs.



PRESENTATION AND DISCUSSIOM OF RESULTS &l

Because the analysis of variance is an overall test
of significance, the results for both "Figures” and “Urientaw
tions” had to be further anslyzed by means of 't'-tesis o
detarwine the signiilicance of the difference between the
means for ths main effect "Figures' and for the main effsct
"Orientations”.

For 175 degress of freedem, 't' at the .05 level of
confidence is 1.974, and at the .01 level of confidence 2.6035,
Substituting in the formula f%w'GE;ff‘ glven on page 60 of
this menuseript, Upgpr for both "Figwres" and "Urientations”
equals 2,284, Thus a significant difference 2 1.974 x 2.284
or ho51 at the .05 level of confidence; and, 2.605 x 2.284
or 5.95 at she .01 level of confidence was required,

Table II presents the results of the 't'-tasts for
the sgignificunce of the differences between the means of
rotation seores fer "Pigures®, It will be noted from Table II
that Design 3 differed significantly from Design &, at the .05
level of confidence, with Design 3 producing the most (mean
value of 8.86) rotation and Design 8 producing the least
(mean value of 3.29) rutaticom. No significant difference was
found when Deaignes 1 and 3 or Designs 1 and 8 were compared
for mean rotation ascores.

The results of the 't¢'~tests used to determine the
gignificance of the difference between the means of rotation
seores for the three “Crientations” are contained im Table I1I.
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Table Il.~

Evaluation of the Difference of Means on the Rotation 3Seores
of the Three Figures by Msans of the t~Test,

f— . = s
¥ean Values Significant Difference®
Figures Compared Difference B
L4 ﬁ » gl
13 6.75~8.86 2.1} Ho Ho
1~8 é ¥ 75"‘3 129 3 » 11»6 Ho ¥o
3-8 B.86=3,29 5.57 Yes deo

s e e e = R
& zf;«».@g’ , significant difference 2 about 4.5l
t{p=.01), significant difference £ about 5,935,




PRESENTATION AND DISCUSSION OF RESULTS 66

Table IIX.~

Evaluation of the Iifference of Heans on the HRotaticn Scores
of the Three Urisntations by Nesns of the t-Test.

Mean Values Significany mzfmmm“

Orientaticns Compared — Difference T3 Ol “O01
Y-B 325~ 3.33 +10 No o Heo
V-G 3.25-12,.31 9.06 Yes  Yeu Yes

H-0 3.35-12.31 8.96 Yes Yes Yes

5=-037, sienlfieant dliference & abom boal
t p~.&1) &faifi@auﬁ ﬁitfnrsnnn ey ahﬂu& 5.95
ificant difference {when df=120)2
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NHere it can be seen that the cblique orientation differed
significantly at the 001 level of confidence from both the
horiscontal and vertical eriemtations end eliecited the most
(12.31 degrees) rotation. No significant difference was
obtained when the mesan rotation scores for the vertical and
horisental erientations were compared. Thus either of these
two orientations c¢ould have been included im this study to
the exclusion of the other.

B, Analysis of the Data for Pirst and

Sescond Crder Interactions.,

Referring again to Table I it ean be seen that none
of the F-teats for the three first order interactioas were
found to be significant, Likewise, the F-teat for the second
order interaction failed to reach significance. Thus for
each of these four interactions the null hypothesis cannot
be rejected.

The results ¢of ths experiment having been preszented,
the following section of this report will proceed with a
discussion of these findings. The raw data for this experi-
ment are contained im Appendix 11 of this menuscript.

2., Discussion of the Results.

It had been hypothesized that variations in figure-
shape, ground shape and orientation of the figure to the
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ground, or any combimation of two or more of the above
factores would differentially affect the ogcurrence of rota-
tion. In the pressntation of the results, it was shown that
variations in figure-shape and in orientation of the figure
to the ground did significantly affect the degree of rotation
manifested in the subject's reproduction. The four ground
shapes did not differ significantly with respect to thas
amount of rotation they elicited. Nomne of the thres first
order interactions, i, @., the interaction between Ligure

and ground, figure and orientatlion, and ground and orientation
was significant., Likewise, the second order imterastiom of
figure by ground by orientation did not reach the required
level of significance.

The resulis show several consistencies with those of
previous research on the reotation of bleck designs and
Bender-Gestalt sonfigurstions, The discussion of the find-
ings will be dirscted toward drawing out these consistencies,
and toward the presentation of additional possible interpre-
tations of the results. Results for each of the three main
effects will be separately discussed and will be followed by
a few brief statements relstive te the lindings for the Lirss
and second order intaractions.
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Ao Dliscussion of Eesults for Main Effecta: Figures,.

It will be recalled that Design 3 produced & mean
rotation scors of 8,65 degrees and Design 8 a mean score of
3.29 degrees rotatien. These two means differed signifi-
cantly at the .05 level of confidence. Dssign 1 (6.75
degrees) did not differ significantly from sither Dasign 2
or Design 3 with respect to mean rotatien score. The findings,
with respect to Design 3 slieiting the most rotatien, are
basically consistent with those of previous research.

Haing a criterion of 45 degress for a scorable rota-
tion, Geldberg: studied the Bender protocols of schizephrenic,
normal, and retsrded ghildren, In sach of these three groups,
Design 3 preduced the highest percentage of rotation. The
only exceplion was in the normel group, wherein Deaslign 5
elicited the zame percentuge as did Design 3. Similar find-
ipnge on retardates wers observed by Silverstein and Hﬂh&n.a
NHeither Goldberg nor Silverstelin offered en explamation for
their results, Te this writer's knowledge, the first attesps

1 Franklin H, Goldberg, "The Performanve of Sghizo-
zhrwnic, Rntardad, and ﬂmrmal ahildrwn on the Bander-Gestalt”,
imeriemn Journs)l of Memtal Deficiemey, Vel. 61, No. 3, Janu~-
27y Pe M

2 he Be 881lverstein and Philip Hwhua, “Bnnﬂurwﬂaatnla
Figure Botations in the Mentally 3¢uarénd” 1
SilE b 310 TENALEHY ¢ ala Qﬁ‘* fh’h &9; Mz@uﬁ& 1
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to sxplain the rotation of Design ) was made by Fuller and
Chagnon,

The five gestalten studied by Fuller and cbagneu3
included the thres deaigns under consideration in the pres-
ent research. Dusign 3 wes again found to elicit the most
(22,55 degrees) rotation. Ia their study, however, Desigs 3
differed significantly, at the .01 level of confidence,
from both Design 1 and Design 8. These findings were eonsid-
ered by Fuller and Chagron to be suppertive ef the rationale
that the various Bender configurations are net squivalent
items and thus contribute differeatially te the amount of
retation produced. They interpreted thelr {indings in terms
of the Gestalt primgiple of preximity of parts, on which
Design 3 is based., The authors postulated that "the subjest
might have troubls encompassing the total configuration and
instead deals with the separate units which are segregated
and yet at the same time belong to a larger unit, ™

The present writer regards Fuller and Chagnon's ex-
planation of the rotation of Design 3 in terms of the prin-
¢eiple of proximity of parts ae meaningful and fn acgord with

3 Jerry B, Puller and Oilles Chagnen, "Factors Ine
flunna1n§ Rmﬂauiﬁn af gh@ ﬁendar»&eatalt_Parf@rmanne of

ﬁhilﬁm y i J "“ ?@10 2@, ﬁ’@u l;

b Ibid., p. 4R,
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the Qestalt propositions sutlined by Bender’ in her original
nensgraph., It will be recalled that acgording to Bender,
both Design ) and Deaign 3 are based on the same principle.
It 4is alac motewprthy, however, that in Design 1 the in~
fiuence of proximity of parts is primarily based om the sub~
Jeat's parcesving the dots as paived, and that in adult sub-
Jects omly about ene~third perceive this pairing. Thus, the
influence of the primsiple of preximisy of partes may not be
as grest for Design 1 as for Design }J. Design 8, on the
other hand, is thecretically based on the prineiple of con-
tinuity of gecmetric¢al or internal orgemization and is rarely
seen as being comprisged ¢of separate units. The present
writer suggests that segregation of Uesign 3 inte separave
units results in instabilisy of the figure and increases its
tendeney to rotation., GSeparation of Design 1 and & into
gomponent parts ia less cosmon, end hencs these figures are
s¢en as more steble snd less prope to rotation inducing
tendencies,

Puller and Chagnon also related the rotation of
Bapnder configurations to varying levels of diffieulvy en~
countered in the simple repreduction of the gestalten.

5 Laurein Baaﬂur, ”ﬁ Visnal Motey ﬁattalt Taaﬁ &nd
I&s 611&5-“1 ﬁn”, .;Lw' igan Orthopsychiatrie Associatien,
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Referance vas made to Bender's® findings that Desiga 3 is the
most difficult to preduce and i{s not complotely mastered
until ths eleventh year, Explanation of the rotation of this
design on ths basis of diffieulty im repreduction, however,
did not seem plausible for the current adult population,

This statement is based on Bender's finding that "Adults add
only s certain motor perfection or perfegtion in detall in
sizes and distances."’ Other explanatioms for ths rotation
of Design 3 by the pepulation currently studied wers sought.

It wes felt that one such explanstien could rest in
the possible msaning of the design to the subject. With
this ides in mind, sxisting research relative to the assoeia~
tive meaning of the desigzns was subseguently reviewsd., Re-
sesreh in this area was found to be limited. Two pertinent
studies by Telor, however, were fortheoming,

In 1957, Toler®? studied a sample of £ifty neuro-
payehiatrie patients. The results showsd that a quality of
free, unimpeded movement was ascribed by twenty-four percent
of the subjects to Design 3. Unly two pereent made this
assoclation te Design 1, and none of the subjects aseribed

6 Ibid., p. 133.

7M-; - 112,

8 4. Tolor, “Strusturel ?rwyurzics of zha Buudaru
Gestals Test Aaaamia&imuu“ Jourmal o inical Fayehology
Yol., 13, Ko, 2, April 1@5?, P
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it to Dasign &é. A companion study? employing the Semantic
Differential was subsequantly condusted on a group of sixty-
eight college atudents. After the elimimation of assoclia-
tions assigned in common to both Design & and Design 3, the
following assogintions remained: Design B was considered
tasty”, "valuable", and "pesaceful”., Desiga 3, on the other
hapd, was viewed as "active™, "fast™, and ”lighuﬂ.lﬁ

Thus in both of the Telor studies a quality of move-
ment was asaociated with Design 3 and not with Design 8.
The present writer suggeats that the quality of movemsnt
associated with Design 3 in some way acts upon the subject
and ipclines him to rotate his reproduction; and, that subjects
are less inelined to rotate Design & because movement is not
associated with this particular design. The present statis-~
tiecal amalysis does not permit gemeralization te gestaiten
ether than thosse included in the curremt experiment, LExten-
sion and verification of this explanatory hypothesis is
gontingent upon the findings of additional researeh.

9 A. Tolor, "The 'Meaning' of Bender-Qestalt Test
noaiaan: A Study in the Uee of the Semantic Differential™,
P Projective Techniques, Vol. 24, No. &, Sowﬁmb«r

i0 Although Design 1 did pet differ significantly
irvem Design 3, it 1s moteworthy that the words “active®™ and
“fast” were not associated wit ﬂaai%n 1, and thet this
Design produced less retation than did Desmign 3.
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in review, the analysis of the data for the main
effect of figure variation has shown that the three designs
are mot sguivalent iteme and as sush differentially affect
the gcswrrence of rotation. The increased rotatien eligited
by Design 3 was explained in terms of the Qeptalt prinsiple
of proximity of parts and the apsoeiative msaning of the
design to the subject, It was suggested that these two fac-
tors lessen the stablility of the figure and inerease its
tendency to rotation.

B. Discuusios of Results for Main Effects: Greunds,

The Fetest for the main e«ffect of “Qrownds® was not
significant; hence, within the freme-work of this study,
variations in ground shape did net differemtially affeect the
sgeuwrrencs of rotatiem, It ¢an be concluded that it would
have mede little differance which of the four ground shapes
had been insluded in this study.

¢, Discussion of Results for Main Effests: Orientations.

It will be recalled that the Fetest for *Orientations®
was significant. Thus the null hypothesis was rsjested, and
it can be stated that the three variations of oriantatiom of
the figures %o the ground did differemtislly affect the degree
of retatior slizited. Subpequent t~tests revealed that
obligue orientation of the stimulus design resulted in
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sigsificantly (.001 level of confidenca) more rotation than
did either the vertical or horizontal orientations. When
the mean rotation scores for the vertical and heriseatal
orientations were compared Lo each other, there was no sig-~
nificant difference,

It is diffigult to relate these findings teo those of
Fuller and chngnnnll bacause the latter took into comsidera-
tion only the vertical and horiaontal orientations, Second~
ly, in their main effect of "Sets", these two orientations
were considersed jointly with variations in ground shape,

The authors do note, however, that in those Ysetls" where ths
same ground shape was employed, more rotation was elicited
by vertigally eriented than by herisontally oriented figures.
This relationship held for Fuller and Chagnon as long as
there was incongruence between figure and ground.

The study beipg reported in this magusceript did net
show & significant difference betwesn mean rotation scores
for the vertieal and horizontel orientations. As subdequent
dizcussiorn will show, however, the findinmgs do support the
importance of incongruence between figure and ground as a
factor in the cecurrence of rotation. Bafore proceding fure
ther with this diszcussion, it is first necessary Lo mors
¢losely examine the geometric proparties of the three designs

il Fuller and Chagnon, Op. Cit., p. 36«40,
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included in the presaent research.

Figure &4 shows emch of the three designs and their
fixed axie, illustrated by broken line "A", For Designs 3
and & it can be seen that the fixed axis cuts the design
inte mirror images. This effect is less immediately apparent
for Design 1, yet actually the fixed axis mey be regarded as
dividing that stimulus figure inte twe parallel linee of
twalve filled~-in semicircles.

It is propesed that the "fixed axis” of the stimulus
design, as defined in the present resesrech, is comparable to
the *line of symmetry® referred to by 3hapiru:la and, that
its influence on the cccurrence of Bender-Gestalt rotation
is similar to the influence of the line of symmetry on the
rotation of block designs.

It will be recalled that inm his first law Shapiro
states as follows:

rorc 321 01,1000 TN
gncy to rotate will be incressed. Whea the line of
symmetry is parallel te the vertiscal axis of the

visual fig%& then the tendengy to rotates will be
lessened.

12 M. B. 3hepire, "Experimental itudies of a Parcep-

zual Anﬁmaly~ I1I. The Testing of an Explanatory Thsory*,
1rn8 Hental Seience, Vol. 99, No. 416, July 1953,

13 Shapiroe, lb&@bﬂ P 395,
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Experimental Figure 1

Experimental Figure 3

<=

Experimental Figure 8

Figure 4. Lines of Symmetry in
Designs 1, 3 and 8. '
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¥hern the fixed axis of stimulus Designs 1, 3, and &£ 1s
viawed as & line of symmetry, the Lindings of the present
research are basically in aceord with Shapire's [irst law.
Cblique orientation of the stimulus designe always resulted
in the fixed axis being at arn angle to the vertical axis of
the visual field, For the oblique erientation, the resulis
showed a sigeificant increass in rotetion over both the hori-
sontal and vertical orientation, It im suggested that for
the obligqus orientation retation arises out ¢f an attempt

to achleve econgruence bdetwasan the fixed axis of the stimulus
and the vertical axis of the visuval field. It should be
aoted, howsver, that ag¢eordimg to this reasoning s signifi-
cant difference would have bawn sxpested between the hori-
gontal and vertical oriasmtations, since in the horisontal
arientation tha fixed axiz is at a 90 degree angle to the
vertical axis of the visual field.

The aignificant difference obtained between ths hori-
sental and oblique orientatioms is in accord with the findings
ef Qoldatein and 30hlﬂr0r115 They hypothesized that position
en & hoerizontal base is more natural and more conorete than

an angular position and thus produces more rotation.

14 Eurt Geldstein and Martin Scheerer, "Abstract and
Conerete Bahawiar; An Experimental Study with Specisl Tests",
é;?ﬁh ‘ yeholoxienl Monographs , Vol. 53& No, 2, ¥hole Ng,

» 1981, p. J2<57.
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Thus the findings of the presemt study, with respsct
50 orientation, are considered to be in actord with the Law
ef Préagnane which states that configurations tend to become
as ‘good’, pregise, and iwpressive as possible; snd, that in
se doing they change toward a more uniform, level state in
which differences tend to be oblitersted. This writer pro-
poses that in the oblique eriensation the differsnce which
the subjeet tands to obliterate through rotation is the in-
congrusnce that sexists between tha fixed-axis (line of sym-
metry) of the stimulus design and aither the vertiscal or
horigontal axis of the visunl field,

The next portiom of the report will discuass the
findings for the first and seecond order intersctions.

B, Discussien of the Results for First
and 3econd Crder Intersotions.

The FP~tssts for the double interactisna of ligures
by grounds, figures by orientations, and orlentations by
grounds were not found to be significant. In each cass the
null hypothesis could rot be rejected., Thus there was ne¢
specific combination of & particular figure with & particular
ground, or with a particwlar erientation, that elicited
glgnificantly more rotation than any other such combination,
Secondly, no single orientation whep combined with say one of
the four ground shapes significantly affected the oceurrence
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of rotation. Since the P-tests for vhe main effect of
Flgures™ and for the main effect of “Urientations" had
reached significance, it might have bsen expected that the
double interaction of these two main effects would also be
significant.

The sacond order intersction of figures by grounds
by orientations also failed t¢ reach significance when the
F-test was applied., The null hypothesis could not be re-~
Jected., Thus it is concluded that there was ne instance in
which a eémhiaatian of any one ¢f the three {igures, with
cna of the four grounds, in any ene of ths three orientations
aﬁieh produced significantly more rotation than any other
such possible combination,

The results of this experiment having heen discussed,
the final section of this repert will present & summary of
the experiment, a statement of its eonclusions, and sugges-
ticns for future research. The statement of the conclusions
will e formulated in terms of a proposed ratiomale for the

gecurreance of rotation.



SUMMARY AND CONCLUSIORS

The prasent research was designed for the purpose
of verifying and extending existing knowlsdge as to the ine
flusnce of stimulus variation on the eecurvence of Bendeyr-
Gastalt rotation, The three stimulus variables under
consideration ware those of figure-shape, ground-~shape and
orientation of figure to the ground., The effect of warying
these three stimulus preperties was studied in an adult,
non-patient population consisting of 216 female student
nurses betwesn the ages of sightesn and tweniy-~Live years
and of aversge or above intelligence.

Un the basis of & review of the litersture as to ithe
stimulus properties of visual forms and the rotation of both
bloek designs and Bender-Qestalt configurations a geseral
hypothesis, stated in the mull form, was formulated as fol-
lows: There are no signifiecant differences among combing-
tions of figuras, ground and oriantation with respest to the
degres of rovation produced.

Three Bender figures, four ground-shapes, and three
different orientations of {figure %o ground were systexatie
eally veried., Hanipulation of the three variables resulted
in the development of thirty-six stimulus cards. These
thirty-six sards represented all possible combinations of
Bendayr Designa 1, 3, and £, when individually presented on &
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gircular, square-shaped, dismond~shapad or rectapmgular
ground in either a vertical, a horisonsal, or an oblique
orientation. The specific hypethesas %o be vesbed, whean
atated in the null form, read:

1., There is 2o sigrificant difference between any
two of the three figures for the degree of ro-
tation produced.

2. There 18 no sigrnificant differencs between any
two of the four grounds for the degree of ro-
tation produced.

3. There is no significant differente between any
two of the thres orisntstions foy the degree
of rotation produced.

ke There is no significanmt interaction batween the
thres fi%mras and four grounds for the degres
of rotation produced.

5« There is no sigwificant intersction between the
three figures snd three orisntations for ithe
degree of rotation produced.

6, There is ao significant interagtion between the
four grounds and three erientations for the
degree of rotation produced.

7+ Thera is no significant intersetion among the
three figures, four grounds, end three orientsa~
tions for the degree of rotation produced.

Hotation was defined sz the amallest degres diserep-
aney between a fixed axis of the stimuwlus comfiguration and
that of the reproduction, as measured by & TARCC n® L4485
sdjustable angle scale. Analysis of the resulting data was
acecuplished by means of a J~wny anblysis of variance, fixed

genstants model.
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Results of this anslysis for the threoe main effects,
the three first interactions, and the double interaction
werg as follows: Research hypothesss 1 and 3 were rejested.
The five remaining hypotheses could not be rejested.

With respect to the first hypothesis, the results
showed that Design 3 produced the most rotation and differed
significantly from Design &, but not from Design i, as te
mean rotation score. Ko sigaificant difference was found
betweean the mesn rotation scores for Design 1 and for Design
8., These results verify previous findings 1) that Designs 3
and & are aot equivalent items and that they differentially
affect the cccurrence of retation and 2} that Uesign 3 tends
to produce the wost rotation., The increased rotation slici-
ted by Design 3 was sttribubed to the influence of the Qeptalt
prineiple of proximivy of parts., It was reasomed that rotae
tion results when the subject encounters difficulty grasping
the total cenfliguration and deals instead with the segregated
uniss eomprising the whole, A second possible explanation
for the rotation of Deaign 3 wes offered in terms of the
quality of movement associated with this particular desigm.
It was hypothesized thet this quality of movement in some way
aocts upon the subject and inelines him to rotate his repro-
dustion, Comversely, it was reasoned that subjects are lsas
inclined to rotate Deaign B because movement is not assocliated
with this partienlar design. Both difficulty grasping the
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total sonfiguration and the quality of movement associated
with Deaign 3, are viewad as lessening its stability.

¥With respect to the third hypothesis, the statis~
tical analyeis revealed that oblique orientation of figure
L0 ground resulted in significantly more rotation than elther
vertical or horizontal orientation. Statistical comparison
of the mean rotation scores for the vertical and horizental
orientations failed to show a significant difference. These
findings ware relatad to those of Shapire on the rotation of
block designs. It was postulated that the fixed axis of the
stismlus design was comparable to a line of symmetry and
aceordingly influsnced rotstion. Incongruence between the
fixed axis of the stimulus design and either the vertical or
herizontal axis of the visual field increases the tendency
to rotate.

As previously stated, on the basis of the statistical
analysis the remaining five research hypotheses could not be
rejectad. Therefore, it was comcluded that 1) the four vari-
atione in ground-ghape did mot differentislly affect the occeurw
rence of rotation; 2) there was no specific combination of a
particular figure with a particular ground or with a partien-
lar orientatien, that elicited significantly more rotation
than any other eueh combination; 3) no single orientation
when eombined with any one of the four ground shapes signifi-
santly affected the ceswrrence of rotatien) and 4) there was
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ne instance in which & combination of any one of the three
figures, with any one of the four grounds im any one of the
three orientations which produced significancly more rotation
than any other such possible combination.

Gn the basis of the gurrent findings and those of
sxisting research, the following rationsle for the rotation
of she Bender configurations studled is suggested: Iotation
is & funetion of the combined influence of 1) the relative
stability or instability of the different gestalten and 2)
the relative gongruence or incongruence between the fixed
axis of the stimulus design and either the vertical or hori-
zontal axis of the visual field. It is proposed that those
Bestalten which are not seen as being comprised of separste
units are more stable than gestalten wherein segregated units
are pereeived. 3Secondly, the stabllity of a figure is also
& function of whether or not a quality of movement is assogi-
ated with the stimulus, Figures to which a quality of move-
ment is associated are less stable than are stimulus figures
which do not embeody this guality. Congruence exists when the
fixed axis of the stimulus design corresponds with either the
vertical or heriszontal axis of the visual field. Inceongruence
exists when the fixed sxis is st an angle of 45 degraes to
gither the vertisal or horizontal axis of the visuasl field.
Finally, the more stable the stimuius figure and the more con-
gruent {igure and ground, the less the tendency to rotate;



SUMMARY AND CONCLUBICKS 86

the more unstable the stimulus figure and the less congruent
the relationship between figure and ground the greater the
tendency 0 rotate.

Acgceptance of this rationale is subject to future
experimental verification. It is suggested that, based on
this rationale, a new set of stimuli be comstructed for which
a predicted order for the cccurrence of rotation could be
hypothesised. These hypotheses should then be experimentelly
tested., Should the predicted order be obtained, further ere-
dence would acerue to the rationale.

3eceondly, with reapect to incongruence between figure
and ground, the normal subject may place primary importance
on the incongruence between properties of the figure and
papeér-shape, rather than on incongrusnce between ithese same
properties and the ground-shape of the original stimulus.

If this is the case then asking the subject to draw his re-
production on paper the same shape as the ground shape of the
eriginal stimulus, should produce less rotation. Thus it is
suggested that the present study be repeated using drawing
paper in the shape of a girgle, diamond, square and rectangle.

It is glso suggested that this study be repested,
in the exact manner cutlined in Chapter 11, on & somparable
population of organic and paychotic female patients. Using
the data obtainsd iln the present research as the data for a
eontrol group, on the basis of Shapiro's findings it could
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be hypothesized that the new axperimentsl group would rotate
significantly more than would the controls,
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WAMLBE® CONVERSION SCURES

Table 1V~
5higlgy Estimates of ”§&§<?. ol

Average Innelliganse Euperiar Inzelliganﬁe

V+a®  WALS Estimate® V+A  WALS Estimate
29 90 48 111
30 91 49 113
21 g2 50 A1l
32 93 51 115

supplied in'u raonal aarwaapanﬁénaa”wimh He d, Wahler. See
footnote Ko, ﬁ, a@& 34 of this manuscript.

b 4dd the
unweighted,

¢ The above Verbal 1. 4. sstimates are adul? noms,
The sample consisted of 105, non~patients from the vicinisy
of Golumbus, Uhio.

peabulary and Abstract Reasoning soores
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Table V.-

Degrees of Rotation Froduged by Seventy-Twe subjects on
Design 1 feor the Pour Grounds and Three Orientatioms,

Crientation Blrele

Herisontal

Vartical

Chlique
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Table V1.~

Degrees of Hotation Produced by Seventy~Two Subjects on
Design 3 for the Pour Grounds and Three Crientations,

Urientation
Horizantal 'S Q 3 i
3 3 0 o
4 O 12 i
2 & 1 3
) Fd 2 3
a6 49 g )
Vartical 2 2 2 i
1 G 3 4]
o b 2 1
& & 2 2
& 2 G O
& & 2 2
Gblique 1 X7 5 A5
K1¥ 13 10 8
2} & 4 14
5k 10 14 65
4 10 0 &
3 0 g1 3
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Tabls Vii.-

Degrees of Rotation Frodugad by Saventy~Twe Subjsets on
Design € feor the Four Crounds and Thres Orientetions.

At e e A . b o+ 8 4 PTR80S

1.3

Grownd

dhape
Orientation Eirele  Lamond SQuUare Fectangie
Horizontal 1 1 2 3
4 i 1 i
¥ i U 2
¢ b ) 3
3 L+ - 3
F 3 i 1
Yertical 0 2 4 1
£ 1l 0 1
i 1 (4] i
i 1 i 2
i 1 2 2
1 o 4 3
Chligue ¥ Li 5 1
i 10 g b
L 10 H 1
7 3 G O
& &3 2 2
3 ) l &
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ABSTRACT uF

focused its attention primarily on the integrative state of
the organism, Cnly & few studies, those dealing with the
occurrence of rotation, have concentrated on the role played
by the stimulus., These research projects have placed primary
attention on the occurrence of retaticon in the reprodustions
of children and psychiatric in-patients., The purpose of the
present research was 0 study the effect of variations of
figure-~shape, ground~shape, and orientation of figure %o the
ground, on the ocourrence of rotation in a non~patient, adult
population. The population studied ¢enaisted of 216 female,
student nurses of average or sbove intelligence and between
the ages of sighteen and twanty-{five years,

Thirty-six stimulus cards, repressnting all possible
combinations of three Bender designs, four ground-shapes, and
three orientations of figure to groumd, comprised the final
group of stimuld. Included were Pender Designs 1, 3 and &;

i Virginia E. Gehosn, doctoral thesis presented Ho the
Schoel of Psychology end Education of the University of
Uttaws, Ontaric, May 1964, x to 101 p.
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girculer, square-shapud, diasmond-shaped and regtangulas
grounds; and vertical, horizontal and obligque orientstiocns.
The specific research hypotheses were as follows:
1. There is no significant difference hetween any
two of the three ligures for the degree of ro-
tation produced.
2. There is no significant differencs between any
two of the four grounds for the degree of ro-
tation produced,
3. There is no sigznificant difference betwaen any
two of the three ordentations for the degres
of rotation produged.
he There is no significant interaction between the
three figures and fowr grounds for the degres
of rotation producaed.
5. There is no significant interagtion between the
three f1§uraa and three orientations for the
degree of rotation produced.
6. Thers is no significant interaction between the
four grounds and threse orientations for the
degree of rotation produced.
7« There iz no significant intersction among the
three figures, four grounds, and three orienta-
tions for the degree of rotation produced.
Rotation was deflned as the amallest degree discrepancy
between & fixed axis of the sbtlmulus design and that of the
reproduction, as measured by a TARCU n* adjustable apgle
goale,

Statistical analysis resulted in the rejection of
hypotheses 1 and 3. The remaining five hypotheses could not

be rejected. These results wore discussed in some detall,
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with the discussion culminating in the development of a

tentative ravionale for the ococurrence of

rotation under the conditions inherent in the study. suge-

gestions for future research were oflered.



