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INTRODUOCTICH

It has been noticed znd shown that during the per-
formence of the Bander-Gestalt test, many children would
draw or reproduce the designes corrsetly but in a rotated
position. Yot few studiss on the Bender-Gestalt test report
invesiigaetion of reasons a® to why this distortion in repro-~
duction ocoure. However, one study has attributed it te
brain damege and another to the regression phenomenon, BHe-
sides thess studies no one has tried to explain or asccount
for this rotation effect by children on the Bender-Gestalt
test,

The present repert presents the results of an experi-
ment ip which the investizator attempted to show that rola-
tion on the Bender-Gestelt cards might be influsnced by
stimulus variastion, eus utilizstion or e combination of the
two.

The first chapter of the report presents the review
of the literature, Thls chaepter is divided intoc three
sections, The first deals with c¢hildren and maturation se-
pecta., The second with the performence of emotionally dls-
turbed and sohizophreniec children., The lust seotion is
¢oncerned with the performsnce of brain-damaged and mentally
defeative children on the Bender-Geatalt test,

Chapter II is oconcernsd with the theoretical consi-

derations of rotation. It is divided into two sections, cne
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dealing with stimulus variatien and the other witn cue
utilization. The sestion con stimulus variation i1s further
divided into the sub-heedings: fipure veristion, ground
vnriation and eoafiguration.

The third chepter is concerned with s dsserintion of
the siperimental design, description of the subjeets ig
presented and the instrument is dlsoussed, The statlaticsl
approech used is also stated,

Chapter IV presents the results of the experiment
szRd Chapter V stiempts an adequate interpretetion of the
results,

In the last section of the report, = summary =znd
conolusion is given zand the possible implications, for

further research, are suggested.



CHAPTER 1
REVIEW OF THZ LITER/ITULE

The Bender-Gpatalt visual motor test was originally
conceived as & visual-motor performance test to sexplors the

1 In recent years there has

gestalt functlion im perceptlion.
been increased use and investigstion of this test by paycho-
logists and psychiatrists as a oliniocsl instrument for the
diegnosis of persocnality dynamics and psychopathology. More
explicitly, it has been used to deteramine the relatiomship of
Bender performance to organi¢ dissase, Lo maturation level,
to paychosis, to neurosis, and mental deficiency. Sinoce

the publication of Bender's Monograph, research stuldies have
been primarily concernsd with the development of ob jeotive
ssoring systems, problems of interpretation, and validatlocn.
It would be beyond the scope of this paper to mention the
numerous ressarch studies that have been ¢arried ocut in
these areas,

In sddition to standard instructions® other

methods of administration have beesn developed, including

1 Lauretta Bender, "A Visual wotar Geatalt Test and
its Clinical Use”, Ameriesn DAY al 284 R
Ba:ssza_;ugaesxsaa K

ssoolation, 346,



REVIEW OF THE LITERATUALE 4

the methods of elaboratiom,® tachistoscopls exposure,® hapto-
kinetic form,® mnd recsll,® which for the most part have been
concerned with adult performance.

Until the last rfeow yours investigation of children‘'s
perforasnce on the Bender test has besn relatively limited
and & review of thess studies can adeguately be trested under
the following headings:

1. Children end Haturation Aspectis;

2. Performance of Emotionslly Disturbed and

tohizophrenio Children; and

3. Perforsance of Brain-damasged mnd Mentally
Datective Children.

1. Children end Maturetion Aspects,

The earliiest resesrch with children centered srcupd

maturation. Bender? obtained test records for eight hundred

8 B, L. Hutt, "Eevised 3ender Vi@ual-&otar Gastalt
Test", in A. VWeider (ed.), 1 Toward Med

nggﬁg;ggxd New York, Komald I

4 Jamee Baoks, "A ftudy of Kormal and Parancid
Schizophrenic Responsas to Tachistoneapic Presentation of the

Bender-Gestalt Test”, g%gggggggod Magster's Thesis, Univer-
sity of Chlecago, 1950. 9p.

S B. Earkloi. "A Svudy Comparing the Terformence of
Brain Demage Csses in the Bender-Gestalt Test and a Tactusl

Kinesthetic Version of thae Sasze®, Uggg%%igng% Pogtorsl
Thesis, Western Reserve Univeraity, 1952, 149 p.

6 J. L. Hanviok and A, L. Apderson, "The Tffeet of
Fooel Brein Lesions on Reoall znd on the ﬁra&uctian of Hota-

tions in the Bender-Gestalt Test", Journsl of Consulting
Psycshology, Vol. 14, 1950, p. 19?-19 .

7 Lesuretta Beader, op. cit., p, 112-136,
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children and developed normetive data for each age level
from three to twelve ysars, She provided a series of tables
by which the approxizate age level for wach of the nine
figures oould be estimsted. However, information iln these
tebles wes nelther sufficiently detailed nor in a Torm that
wes easily utilized & an objective estimate of the
*asturation level” to which she referrsd, Despite this, her
work bss been corroborated by further research reported by
Harrizsn snd Hurrinﬁn,ﬁ Baldﬁin,g Keller,lo and Pgscal and
Suttell, !

2. Performance of Emotionally Disturbed

and Schizephrepnlic Children,

Eyrﬂ'als investigation of the Render Test relating

to performance of children in need of psychotherapy has

€ ¥, Harrimen and P.L. Berriman, "Bender-CGestalt Test
a8 & Mewsurs of ESchool Headiness™, %ggrngl of Clinloal
Peyecnolozy, VYol. 8, 1850, p. 175-177.

9 M.V, Baldwin, "A Hote Regarding the Suzmested Uce

of the Beader Visual Motar Test as a Heasure ef Sohool Resdi-
ness”, Journal of Clinies]l Psycholozy, 1950, Vol. 6, ».412-415,

10 James Keller, *The Use of ¢ Bender-Gestanlt Hatura-
tion Level 8eor1ng systam with Hentally Handicapped Children”,
Azerican Journel of Orthepsyohiatry, Vol. 26, 1953, p. 565—5?3.

11l G. R. Paseal and Harbara J, Suttell, The Bender-
Gestslt Test, Kew York, Grune & Stratton, 1951, x-574 p.

12 Zugens "The Climicsl Velidity of the Bender-

Gestalt Test with & dxon” Journal of Projective Techmigues,
Vol. 20, 19856, p. 1&87-138, dee
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provided & basis for kmowing -hat msy be sxpected from emo-
tionally disturbed as well as from eamotionelly healthy
children on the test. He ussd two hundred normel children

a8 well as two hundred in neesd of psychotberapy. Four fae-
tors whiech differentliated sigoificantly between the per-
formance of the two groups were rotation, chsnge ipn survature,
orderly sequence, and closure Adifficulties, Rotation oceurred
at all ages above nine und collision occurred only at the sges
of fTourteen and fifteen, Byrd found there was a great desal

of overlaep between the verlous age groups and cautioned
against evaluation of a record on the basis of & sign approsch
slone, The major defect of his study wes failurs to inves-
tigate the interpretation of differentiating vsriables,

In s study of fifteen seblzophrenics, fifteen reo-
tarded (familial}, and fifteen normal children all ranginz in
age from eleven 10 slxteen years, &ﬂl&bargls feund thet
while there was a significant difference betweon the normal
group und the abamormel groups ocombined, there was none be-
tween the schizophrenic and retarded groups. The retarded
group tended to produce small figures in rigld pattern, used

prizitive loops, rotuted the fisurcs, and demonstrsted unaven

13 Pranklin H. Goldbkerg, "The “erformance of Schizo-
phr@nic Rsturﬁeﬁ and %crm&l Children on the Bender-Gestalt™,
ricar f Bents) Deficiency, Vol. 81, 1957, p, Di--
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1ine quelity. In agreemest wmith Bender'sl® opservations, it
wes found that the sehizophrenic group usually elicited sn
unpatterned sequence, enlsrged designs, rotstion and perse-
veration., Some of the patterns of the schlzophreamlc records
which she described were alsc representative of the drawings
of the retarded childrsn, whigh included the tendeney toward
rotation and the use of circles instesd of dots. No inter-
pretive basis for his qualitative findinge were submitted by
the suthor,

Olawaonl? sompared the performance on the Bender of
eighty emotionally disturbed children with eighty normsl
ohildren in the sge range from 7 to 12 years., The latter
group wes found tc be more accurate in thelr performsnce.
Clawscn found that the thirteen most significantly diserimi.
pating factors were order ¢f sequence, use of white space,
ochenge in size, closure, regression, rotation, cehange in
angulation, chsnge in ocurvature, incorreot number of units,
direetion of drawing, erasure, sepuration, and workover,

Byral® naa previously found seven of thsse fsotors to
differentiate betwean his two groups and helped veriry tne

14 Lauretta Bender, cg;%g Taycnlatrie Technigues,
Springfield, Illinoias, Charles ¢. Thomas, 1952, p. xi-84-86,

15 Alleen Clawson, "The Bendor Visual Motor Test as
an Index of Emotional Disturbance”, %ouggg; Projective
Technijues, Vol. 28, 1939, p. 198-2086.

16 Zugene Byrd, ep. oit., p. 132-.135,
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hypothesis that certaim factors of the Bender teat can be
used to evaluste personslisty variables,

Although the purpose of Clawson's study was to zive
interpretive signifiocance to the different fastors that have
been comsidered lmportant in the reproduciion of the Bapnder
fizures, her report was vague and at times failed to provide
sny interpretive hypothesis., This was especlally true im the
ocase eof rotatiem, about whish she stated:

¥hen all figurses with change of axls 1859 were

counted as "rotated”, the sign dbecame s significent
difrerentiating feotor. It would eppear that the
small rotations have grester d%agnos {0 value but
no bypothesis wae foraulated,l

Febianl® worked with a group of emotionally disturbed
ehildren w#ho were c¢lassified ss retarded readers anpd non-
rezders and found them to have the tendency t¢ rotate the
horizontally oriented Bender desigans to the vertieel. In the
sase study, using DB6 normal ohildren ranging in sge from
five %o nine yesrs, he spaid:

The tendency to rotate horizontally directed

configuration te the vertical position is found in
the normal ehlld of pre-sehool and beginning-school
age. It is & developmental phemomenon which isa

gradusally correctsd us %the ohild matures but does
not disappesr until) he is seven or sight yearz of

age,19

17 Alleen Clewson, op. oit., p. 205,

18 A, %, Pablan, "Vertical Rotation in Visual Motor
Performaneo Ite amlatien to Reading Reversals", Journel of
Educations) Psyoholeogy, Yol. 36, 1945, »p. 139-154.

1! 24. Ibid., ». 151.
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In an attempt to aceount for vertlcal rotation,

Fablan stated:

Although verticalization is a developmental
phencmencn, its persistence msy be indicatlve of
slither mentel dslislanoy or organio brain disease
where it is 2 regreasive feature, In the gsneral
school population, however, these abnorasl condl-
tions ave relutively imfrequent and, if present,
they oan be readlly sscertained. Huch more common
are infantlle patterns of bshaviour due to emo-~
tional difficulties er environmentsl handiceaps
whioch inhibit the leaurning procees and which betray
themselves by pripitive visusl motor tendancics
such as verticalizetion,20

Kbppitzgl in s etudy of ochildren w»ith learning dis-

turbancee, used & group of seventy-seven children in the
age range of & years, 4 months, to 10 yesrs, 8 months, to
test and refine a scoring system and oross-valldated her
findings vn 2 group of fifty-one children, The seven fuce-
tors whieh she found significant were distortion of shape,
Yotation, substitution of cireles or dashes for dots, per-
severation, failure %o integrete perts into wholss, three
or more angles in the curve, and anglws missing or extra.
The cards thet showed the most distortion were Figures a,
,L, a’ wd ?0
In relation to retation und some of the other

variables Koppltz conoluded:

€0 id. ibid., p. 182,

2l Rlizabeth Koppitz, "The Bender-Cestalt Test and

Learaing Disturbances in Yo Children®, Jou £ C ¢
Payonolosy, Vol. 14, 1858, p. 298 205, @ -reel-of Clinleal



KEVIEW OF tHE LITERATUKE 8

Sinoce all of these deviations ars found amning
young ohildren as well as among paychotiec patlents,
ascording to Pascal and Suttell, it is hypotheslzed
that we are dealing here with phenomena of aither
jmpaturity esd/or a loss of control due to con-
fusion or regression.?2

Roppitz, like ?abian,83 offered & very limited ex-
planation o account for rotation, but 414 not elaborate the
suggested possibility.

It can be obesrved from the sbove studies that rote-
tion wag the one variable which consistently appeared teo
differsntinte the esmotionally disturbed and schizophrenie
¢hild from the normal, bub not the smotionally disturbed
from the schizophrenic ohild.,

8., Performsnce of Bralu-dusaged and
Mentally Pefective Children.

In comparing the performance of the Hendsr by thirty-
three drain-injured mental defectives with that of thirty-
three familisl mentael defeotives, Bensberg®%é found that the
latter group were signiflcantly more accurate in Bendsr
perforasance. The three variables of the FBender Test re-

productions that he found significantly discriaminating were

22 fd. ibid., p. 295,
23 A.AQ Fabim, 223 a;t-’ po 139-1540
24 G.J. Bensberg, "Ferformnuce of Druin-iniuced and

Familial Xeatal Uefestives on the Bender Cestald" Journal
of Consulting Fayaholomy, Vol. 16, 1952, p. 61-84.

A e
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rotations and reversals, repetition of parts end the use of
lines instead of dots. Apart from zmentioninz the above
charsoteristioe there wes no attempt to interpret the signi-
ficance of these varisbles.

Barof s reported & significant difference between
brain-injured twins and non-brein-injured twins, in which the
former had more perseveratione, especielly on design 1. In
addition, they omitted a majer part of at leaat one Ilgure,
most frequently number 7.

In & study of fifty-four exogeuous .nl fifty-four
endogenous subjeote, Feldmen®® found the same variables s
Barofr,37 plus & failure of the exogenous groip te overlap
tisures. He also found that twenty-elght of the exdogensus
end thirty-eight of the exogencus subjects producad rotetions
on all designs, but there wes no reliable diserimination
between the two groups in this regard.

In & study that dealt directly with rotation,

Hanvik had observed and stated:Z8

25 George 8. Baroff, "Bender Visual-¥otor Function
in #dental Deficlsncy”, %ggg;c&g cournel of Mental beficiency,
Vol. 81, 1987, p. 753-758.

26 Irving 5. Feldman, "Taychologloal Differences
Among Moron and Borderline kental Defectives™, Americen Jour

pel of Mental Defislency, Vol. 857, 1953, »n. 484-4%4,
27 George Baroff, op. oit., p. 738,

28 Lec J. Henvik, "Note on Rotation in Bender-Gestalt
Test", Journal of Clinicel Psveholegy, Vol. 9, 1983, p. 399,
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It has been our opinion for scme vime that the

rotation of ths Bandsr figzures 13 on even more

mulignent sign when it coeurs in ¢hlildren than when

i% coours in adults snd thet rotation is a visual-

motor asberration 2lmost pathognomie for brain

damaze in chlldren,’9
Henvlk found the elseciroencephslograa to be z good check for
brain damase, sinee he obiuined a high correlation betwesn
rotations of the Bepder figures and sleotroemcephologrevhic
ahnormplities. In a group of twenty children who produced
cne or more rotations on the Bender, an abnormasl elactiroence-
phalogram nusbered eizhiy per cent.

Halpin,S0 in & similer study using fifteen brein-
injured and fiftess nop-brain injured defective children,
found no significant &ifference in the pumber of retations
betwesn ths two groups, Singe rotation wag found ip both
groups, failure to cbisln significsnce wag possibly esused by
the overlap hatwesn the groups., A furthor explanution might
bs found ip the operatiensl definiticn of reotation:

& "rotution® error wae definsd ss & 90°

surning of the entire flroure on 1te horizontsl

verticsl nxis witg.tha relutionehip setwsen the
parte meintained.

29 I4. Ibig., p. 589.

30 Virginie G. Hulpin, "kotaetional Zrrors om BG",

ﬁmoricg% deurnal of Mantal Pefieclency, Vol. 55, 1958,
p. 484~ .

21 4. Ibld., . 488,
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A® Clawaﬂnaz pointed out esrller, it might possidly
make & difference if rotation hed bean mewusursd by the
nuaber of degrees from the orisinsl axis, thus taking lato
asoount the smaller rotations,

It has boen seen that durxing the performance of the
Bender-Gestalt meny chlldren hauve irawn or reproduced the de-
sign ocorrestly but in a rotated posltion.

Rotution has been found to coocur amore significantly
in pathologloal groups than in normml groups, yet few
studies have sttempted to deteramine the ressons for this
distortion ia reprodustion. However, one study had sugsested
its relatiocsehlp in brain-injured children to a lesion,
most likely in the basal gamglia, > while in ehildren with
learning probless it was ageribed tc the regressive
phnnunenon.s" 398

Sinoce there have besn 80 few atteampts in the past to
acoount ror the appearance of rotation, further investiza-
tion ias needed. The next chepter will attempt %o provide a
tentative rationale for rotation on the Bender-Cestslt cards

in terms of the influsnce of stimulus veriation, cue

32 Alleen Clawson, op. oit., p. 308,

33 Leo Henvlk, op, elt., p. 399,

34 L. '. Fablan, on. eit., p. 153-154,
3% Ellzebeth “oppltz, op, eit., p. 295.



AVITW OF IUT LITZRATURE

utilizetion or a comblnsetion of the two.

12



geeom 1T
TuPCHITICLL COKSIDERATIONS OF nOT.ViION
1. 8timulus Verlation.

Boring in a ressnt article stated:
The effective stimulus le not s«n cobject but
a property of the stimulus-objlect, some oruecial
property that ocunnot be altoered without chanzing
the response, somé property that re.zins invariant,
for a aiven respcnse, in the fece of transformation
of other oharacteristics,l
it would sees that stimulus-objects, in this pacer the Bepder
vards snd thelr designs, huve & nuamber of properties, These
propertiss of the stimulus-objeot muy be of grester or
lesser importance in producing s responss. OCan the role of
gertain stimulus properties be observed by vurylng certain
aspects of the stiamulus situstion? This papor »1ll ennsider

cextain stigulus veriutlons of the Dender Tuost in terms of

varlation of fizure, ground, and configurati-ns tozether with

their influence, i any, upon rotation,

A. Fizure Yariation.
The word figure applies to the decign which the sub-
Ject has te reproduce, snd will be considered in terms of

a horizontel-vertical crientation %o the backgreund. The

1 Edwin G, Boring, “Visuel Perceptions as Inveriance”,

Feycholozlesl Reyiew, Vcl. 59, No. 2, 1952, p., 141-148.
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five origin.l Bepder rizures used in thir =tudy wers all in
a horizontal relationship to the backsrhuad., That is, both
figare and baokizround wore orlentat~d in the seme direction.
Goldstein and ?cﬂesrer,g in s e2rpzrdl 2ot usinsg Lhe
Rohs Bloeks, f-unl -2l " v.idic 1 op02iting apccored
sty ager to the su~iaet than tre position »n a horizontsl
vuse; tals produced s grecter amount of rotation In the re-
produetion of the blocke, They comeluded:
«e. position on o horizental b:ase of such
fizure is more natural, more concrete if preferred
confizuration iz chinied or laterfersd with vner-
formsnce is made more diffionls.®
Shapire® in a study using the Kohs Bloeks atated:
«ss when Tlgzure is parallel to the axis of the
baskground the anor:ly would be zinimized, and when
Tigure is &b an angle maximized.®
in "anomaly™ for Shapiro existed when a pattern had been
sorredtly producad, bub rotated by &5“; very seldom was the

pattern found %o he rotuted to m grester extent tham 4359,

2 K. Goldstein and i, Schesrsr, "Abstract and Con
crete Behaviour: An Exper..sntal Gcudy with £peciul Tests®,
osychologigal sonozram, Vol. 53, 1841, p. 32-57.

$°Ia. 1bid., p. 40.

4 M.B. ﬂgapiro, "Experimental Studles of & Percep-
Apemely. Ii. Confitmutory snd Explanatory®, Journal of
i LGlened, ,VQ}.. 93, 1958, P. 805-.817.

5 14, Ipid., p. 618,

ynal
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Using the seme test, Yates® had his sudbjeots draw
both the figure snd ground designs. He found the fi.ure
exsrted the smain influsnee when 1% wus ln a vertieal position
rather than & horizontal omne.

Williame,? using the J , found there

wes a signiricant interastion betweea flzure and ground.
However, rotation wes incoresssé when figure and ground were
incongraent.

A further study by Bakey and Sehiller® showed normal
subjacts, when ausked to surn s figure iate any position,
almost always pluced the flgure with the lines of symmetry
parallel to eithsr the wertisel or horizontal axis of the
visual field,

{hese studies seeam to indicate that orientation of a
figure does affeot the subleoct's perforssnce. Hence, the
properties of a figure, im relution to horiszontal end verti-
sel orientation, should be explored to ses what effect there
is upon the rotutiom faetor. It ocan now be postulated Lthat

6 Aubrey J. Yh&aa, “Retatien of Brawings by ﬁraiu-

4 Tatients", Journal of porme) a iocial Payeho.
vor. 53, 1956, p.. Byt ’
7 Harold &L Hilliaﬁa “"The Relatien of Brain
In;usy ana Viaual ?esnaptian Tock ﬁosixn Rotation"™,
A ? WY y Vol. % 1956, Pe a75-230.

8 E., Bekay and P, H &ehillur "Henipul %i ¢ restioa
of Visually Presented Fignr;a“ A 'g‘ P” w Gl
valo ‘1 1"8, pa i&?-ﬁﬁg. ‘
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rotation may oocur more freguently on the Bander Cards when
the figuve 1s in a verticsl position rather than in a
horizontal one.

Ths foregolng ssotion hes eonsidersd en aspect in the
varlation of figure. These varlations will be treated in
difrerent groups of cards with the same five desizns in sach
group. However, for oonvenlence these variations will

henceforth be designated by use of the term sets.

3. Oround Variation.

The original Bender figurss were plausd on rectan-
gular cards. This sestion will dbe ooncerned with ground
orientation as influenced elither by a rectanzular or diamond
shaped card,

The ground, defined as the whlte ocard on which the
design is placed, has been shown to affectthe amcunt of
rotation. Goldstelin and Schesrer® found ip the use of their
gubs tegt that a dlamond orientation of a eube tended to in-
erease the frsjguency of rotution, while the square orienta-
tion tended to diminish f{t. They oconsidered the dismond to
have "worse form™ then the sguare. The latter was the pre-
ferred Sonflgurstion aince simplicity and balspce teaded to

lessen rotation. Thelr work has been ¢orroborated by

® Goldstela and Scheerer, op, oit., p. 39-42,
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Shapirel® Y.tes,ll und Willisusl2 who found the Zob Blocks
with a dismond-urientated sround producsad more rotation than
& square-orientatad ground.

To couclude, kKoffkald® reported that Hartmana found
the critical Zusion raete for a fliockered aguare point in-
erezsed when 1% wus turned into the diamond posiciom.

The above studles zive some indication Lhub Lue
properbies of u diamond figure are not as subsientlel as
those of a square figure, ore rotation seems to oocur whea
an obJect is in a dlamond shape thun in a sguare,

Can it be assumed that the propsrties of the Bender
Cards, presented in a rectungular shape, would preduce the
suxe, moie, or lesa rotation than when presented in a diemond
shape?

The quantitative results of Helsonl4 concerning
eriteria for different types of Form indiested different
eriteria favoured liifferent forms. The coriteris he used can
be summarized as follows: the form recuiripng the least

apount Of light; the form that wzs confused the leasst number

10 ¥. B. 8hapirc, op, ecit., n. 615-816.
11 Aubrey J. Yates, op, oit., p. 179-180.
12 Harold Willisams, et al., op. ¢it. p. 874-275,

15 K. Korfka §§;ge12;an of GCestalt Psysholozy
London, Kegen Paul, ig 5, ¥x11-270 p, ’

14 Harry ¥elson snid E.¥. Fehrer, "The hicle of fora

in ggfgggfian“. imerican Journal of Fsyenology, Yol. 44, 1932,

P
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of times with other forms; the form that required the lesast
smount of re-exposures; snd the fora seen first the greatest
namber of times, The rigvres used were the trisnmgle, eagle,
square, virele, rectamgle, snd dlamond. Helson ooncluded:
Ir we were to shoose the best form on the basis
of all our oxiteria taken together, the rectangle
would pet first place,ll
Following the redtanple in order of best forsm wes the sguare
znd sircle with the dieamond st the opposite extrame,
caspersen ,1® pbtslned discriminative data for thirty
geometric figures which c¢onmisted of five varistions im the
use of slx dasle forza, His sublesots wore reguired to make
vigual Judgments of these forms, The basie forms employed
were the triangls, ellipse, dizmond, revtangle, ¢ross znd
gtar. In terss of relative diseriminsbility of foyas
using area, seximum dizeusion, veriatioam of perimeters and
total per cent of correst reports for eseh form, the
fellowing order was found: triapgle, rectangle, cross,
¢ircle, diamond, and star. In termes of total responses made

for eaoh fora shown, the following order wse fousd: o¢lirole

18 &' Lm!u B lggr

18 Roland eﬁﬁveraon, “?ha Viaual Biaariaznatian of
Geoometric Forma®, Jour LA T
1950, p. 553-683.
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rectangle, triangle, diumond, cnd eross.

In the above studies, evidence first showed that a
41 smonfd-sheaped ground tended te produce gmore rotation than
2 square-shepsd ground. CSecocndly, 1t was shown that in re-
lation to @& dilamond-ghaped object a rectansular shape was,
in terms of form, as "good™ and es "eimple™ in structure as
& square,

Therefors, it might be postulated thst rotatlion will
geeur more often on the Bsnder Cerds when the background is
in the shape of & diamend than when it is in the shape of a
regtangle.

The foregeins section has ecomsidered cartain sspects
in variestioen of the ground. Thesze veriztions, zs in the
ssction entitled "Flgure Varistion", will alse be designated
by the term sets,

The pext seotion will des)l with ths five deslzns,
whieh will in the future be called configurations,

¢, Gounfigurations.

The configurstions used in this experiment were
depigns g, 1, &, 3, and & of the original Bsnder ﬁ@signs.lv
The cholcee of these flive configurstions will be iiscussed
later. Im consideration of each imdividusl configuration it

has been poioted out that they sre not equivalent items end

17 Lauretta Bender, gp. olt., p. 4.
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thet different oconfigurations will elieit diffsrent responses,
Bender'sl® findings, as atated in her chart, showed that only
twenty~-five per cent of the adults were asble to copy figure
1 correctly. The important factor here was the palrimg of
dots, whioh were based upon recognition of & Gestult prin-
eiple. RBaoh of the conflgurations wes bused upor & parti-
cular Gestalt primeiple, which gave it a dlstinction of 1ts
own, 7The ckart fu.ther showed thet different ccnfigurations
wers msstered st Aifferent ages, i.e., Flgures a, 1, 4, snd
5 at 8ix years of age and Figures & and 8 at eight yeaurs,
Eoppitzl? round when the contfigurations were anslyzed
geparately in regard to distortion, that diskortion ocourred
less freguently in 1, 4, 6, and 8 snd more freguently in Fi-
gures &, 2, 3, 5, and 7. In a study by ¥erherson® sonri-
gurations a, 1, 2, 3, and 5 were She ones that showed the
most distortion.
Other studies®l ®2:23 pave shown that different res-

ponses were obtained from different configurations depending

1& Ia. ‘Ibido' ?. 132‘155.
19 B. ¥. Koppitz, op. cit., p. 265,

20 Marian White HcePherson and Loretta A. Pepin,
"ca&aiatamag at Repzudueticns of Bender-Gestalt Designs®,
1) liniesl Psysholozy, Vel. 11, 1955, p. 133-186

3;1 Eu@@n‘ mﬁ, gE: éto’ po 1%‘131.0
28 George S. Bareff, ep. oit., p. 756-758,
2% Franklin H. Goldberg, op, cit., p. B23-534,

ALLEN)
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upon the kind of group uscd «ud the 1ype of syoptom studled,
It can be sssumed Irom the abovs studies thet the

depder configurutions are not equivalent items. ‘therefore,

it cun ke postulated thust soue of the coufigurations produce

more rotation thun othors,

2., Cue Utilizatiown.

In 1347, Cumeron™® made tie assumption that saotions
reduce csrebral compslen’e, He consldered cerebrsl compe-
tence ws beipg sble 1o use sll the cues or informuation
neceasury st .ny one time for sn appropriute response., The
use of cues or, as desicnsted in this study, the rapge of
cue utilizetion, wes described in genersl by Zasterbrook as:

The totel nuaber of environmental cues in any

sitvation thsl an organism observes, maintsins an

orientation towards, responds to, er agsociates

with a response.25
Cue utilization wes considered sgulivalent to tha amount of
information im use by a perzon &t any one time., The informa-
tion used unier cextalm eircumsispnces is rsleted to the
nunbar of cues saployed. Therefore, the more diffieult the

tesk, the groster amount of infor-utiocn or number.df cues

25 J.A, Eaaterbraok "The Effect of ﬁmﬂtion cn Cue
Utilization and the nrgani&atiun of Behaviour", Paycholo-
gieanl Heview, Vol. 66, 19590, p. 183,
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needsd,28.27

It bLes been shown that the ronge of cue utiliaation
zay e thought of =8 "total inforastion used”,?8,79,350
This implies tn=t the run e of cue utillzation dsn be re-
gerded s8 sn lndex of cerebral compsetence.

Two other studiesSl:32 ipn comparstive psychology have

advanced a hypothesis to this effect. Furthor suzport Les

26 P, L., Broodharet, "The Intersction of Tesk Dif-
ficulty and L.eturation: The Yerkes-Dodson Law Revived“, Aets
Psyehologicen, Vol. 16, 159, p, 321-338,

27 €. P. Bahriek, "Incidental Lesraning under Two
Incentive Conditlona", Journal of Sxnarimentsl Pasyehole
Vol. 47, 1954, p. 170-1

28 G.A. Miller, "The Mzzical Tuzher Teven, Tlus or
Minus Two: Soxze Limits on Our Capseity for "rocessing Iln-
forpution”, Peyenoleosics) heview, Vol. 63, 1956, p. £1-97.

29 7. N, Hiok, "On the Hate

e A ole

of Gain Inforratien®™,
"’, O&Y ¥ V@l. ‘; 1953,

Sy

30 M. 4. Born snd B, Ruhenstein, "Informetion Theery
and Ismedlate Reesll”™, Journel of Experimentsl "sychology,
Vol. 44, 1852, p. 260.266.

L D. O. Hebb and W. ». Thompsor, "The wocial Signi-

ficarncs of Animal Studies”, in G. Lindzey (ed.) gﬁgdbagg
‘ 'Ye sey, 1854,

of ©oolal Fsycholegy, Cambridce, Mass., Adddson~
p. 3&"‘551.

82 a. %. Nissen, "Fhylogenetic Comparison”, in . E.

Btevens (ed.), Handbook of ryparimsntal rgyshology, Kew York,
Filey, 1951, p. $47-388,
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P

been ziveun by dirr@nga end Griaw34 in thet the ran-ze of cue
utilization sppears to be reduoc:d by egeinz of ths subjest.

EBrain-infured subloots scretinzs make errors of
erientation in :he repreoduction of a TL:ure uand zeeendd nas
sbown this ocecurence t¢ be nscatively r:lated to intelligence,
Tuls study .lso scers to aupport the zroposition that range
of cue utllization is an index of cersbral ccmpastence,

It 1s then felt tizt o individu.l 1s ccmpetent when
he is able t2 use all the sues or infer . -ticn svalladle st
eny oue tiwe for en acpropriste reaspeonse,

Thas euotion tonds te reduce thir rerre of cue utili-
z.ticn is reported by Testerbrroko® and ﬁufry.sv They hzve
showt that emotion ls wroussd to & greet v extent and gecersl
excitwent is imoreased nmore ip neurotics than in aormzels. It is

alge greatsr in subjluets under siress, thrsat, or frustrstion,

33 J. T. Blrreu, "A Factorial Anslyels of the Vechsler-
Bellevue Sosle Given te an Elderly “opulstion®, Journsl of

Consulting Psyehcloay, Vol. 16, 1982, p. 399-405,

34 8, CGriew, "Age Changes and Inforcation less in Ter-
formunce of & Pursult Trackins Tusk Involvin~ Interrupted
Preview”, Journsl fxperinental Psycholoxy, Vol. 35, 1958,

p L] 485'-@&9 [

5 H. R. Beeoh, "in Investiszution of ths Performanocs
on a ?orueptual-ﬁatﬁr Task by TVeyohotioc T=tiapts with Spaiial
Refarence to Sraln-Dazaze®™, Unpublished ™i.D. Thusis, Unlver-
sity of &nnggn_Library,t19661‘%!Eriu T ==

36 J. A. Tasterbrook, op. eit., p. 183-201.

87 E. buffy, Leeper's "dMotivstiocnel Theory of Emotion”,
Paycbelogical seview, Vol. 85, 1048, p. 324-528.
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Callaway ané aw-warkersas have hypotheaized that the
attentive field tends to besome narrower in emotionally dis-
turbed subjeess and that ths perceptive fleld aleo tends to
be reduced.

Bysenok and Granger®? ahowed that neuroctic snd psy-
shotioe patisnts wers slewer in three dimensional perception,
made lower acuity scores and lower scores in recognizing
briefly exposed letters, This again showed reduced usage of
the cues pressnted,

It has been puggested that the reduction under stress
in the rasge of ocue utilization represents a decrease in the
perceptive fiald,40,41

Tenkins® showed thet when there ie some degres of

ambiguity or equivalepce in a percsived object, there is &

58 B, Callaway and E. Dembe, “Narrowod Atvention: A
Payonologieal henomencn that Asccompsnies a Certein Physiclo-
%iggl ¢h37 ‘;é Arehives Neurology end Psyochiatry, Vol. 79,

9 ,Fc .

39 H. J. Bysenck and &. w. Grangar, ngaggega; Fro-
d Mental lliness, London, Chapmsn and Hall, 1957,

40 A. E. Bussill, "The Restriction of Peripheral Vi-
sions During Expesure to Hot and Humid Conditions", gggftafgg
Urgal ol SXDEILE 2L 2 . A0, 9 v@lt 10. 1955, P -129.

Ao lo

¥

s

41 A. W, Combs and C., Taylor, "The Effsot of the Per-
seption of ﬁd%d Degress of Threat on Performance”, %%ggggl_g;
Abnor, 4 Soclal P ology, Vol. 47, 1982, p. 420-424.

42 N, Jenkins, "Affective Processes in Perception”,

Psyeheological Bulletin, Vol. 54, 1957, p. 100-127.
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narrowing of attentionm, the emotion 1 ~omponent being con-
tributed to the evaluative responee of the subject.

Sohilder end (oldetein have stated:

There is a notable tendency in persons with a
rofound degree of mental confusion to react to very
imited appects of the perceptual fleld and have &

visual incapmolty %o ralate percelved objects te
thelr wider settings.4d

Yatest® ghowed that sabjeots are able to countersct

rotation producing stimull, provided the usual visual indi-
catione of "verticelldy" aend "horizonality" are available,
However, when these indications were artifielally removed
many normal subjects began to rotate to a considerable ex-
tent, since they werse then more dependent on the rotation-
induoing ocues.

In & related study, Shagire45 found that normal

gubjeots would rotats &8s much on bBlock design as

43 P. Behilder snd Kurt Goldsteln, "Recovery of
Uptieal Orientation in the Post Traumatle Contusiomal State®,
Brain, Vol. 87, 1944, p. 57,

44 A. J. Tates, "Experimentsl Studies of a Percep-
tusl Asomaly. IV, The Effeet ¢of Honoocular Visiom on
Rotation”, Journel of Mental Seience, Vol. 100, 1954,

p. 978-979.

45 ¥, B. Shapiro, "Brperimental Studies of s
Perceptual Anomsly. III. The Teating of an Explenatory

iggary", Journgl of Mental Seience, Vol. 98, 19563, p. 3%4-

4
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brain-damsged subjects when deprived of most of their visual
directional cues.

In soother study, Yates®€ investigating the influ-
ence of a number of faetors on the induetion of the rotation
effeot inm normal subjects found the pressncs or absance of
visusl directional cues lzmedistely surrounding the stimulus
figure to be the most significant.

In a study on spece orientation, Witkin and Ancnd?
found that the directional queslities perceived by subjects
are a funotion of the grganizetion of stimulation available
to the subjects st that time. It was further indicated that
msny o¢f the subjeets’ perceptions of a fleld were funetions
of the visual, directional cues avalilable,

In snother study by Asch and Fitkin® 1t was de-
monatrated that errors in the perception of the vertical
field varied, socording to the smount of information
derived from the surroundings,

48 A, J. Yates, "Experimental Studies of a Percep-
tual Anomaly, V. Scme Fasters Influeneing the 4ppearance
er the Elesk Bea:gn.ﬁotaﬁian Effect in.ﬁermal Sub lacta®,

47 R, A. Witkin snd B, B. Asch, "Studies in 3psace
Orientation. III. Feranginn of the ﬂpright in the Abaenca
of & Vieual Fleld™, Jourpnsl of ¥ rize Y

Vol. 38, 1948, p. 803 6id.

48 8. E. Asch and H. Ai. Witkln, "Studies in Space
Orientation. II, eraaytian at ths ﬁprlght with niaplaeed

Visuel Flelds®, J
1948, p. 328-357,
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It follows from the foregoing studies thet emotions
tend to reduce the range of cue utilization and that the
range of ocue utilization can be regarded as an index of
oarebral competence. TFurther, it is felt that rvotation amay
be inofluenced by & laock of oue utillzation dus to emotional
sxelitation, aroumsel or dlsturbance.

Booctionsl exaltation, arousal or disturbance, hsnce
range of cue utiliszation was considered In terms of three
different groups of individuals accerding to severity of
disturbance, Thus, for souvenience sake, range of cus uti-
lization will be designated in the term groups.

From the sforementioned rationale snd considsrations
the following generzl hypothesis can be set forth., Rotation
will be influenced differently by the asix sets depending
upon the figure-ground orientation. The five configurations
will influence rotation in different ways becsuse they are
not equivalent items and the three groups will influencs
rotation differently in terms of the avallability ef range
of oue utilization.

For the sake of sxperimental verificastion the
gensral hypothesis will be broken down into the follewing
sub-hypothesis:

l. There is no significant dlrference betwesn ine
amount of reta@%en produced by sny tgo of thg

six sets 4¢f oards.

2, There i1» no significant Aifference between the
amcunt of rotatlem produced by any two of the
five ocnfigurstions,
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3. There ie nc significant difference bhetween
the amount of rotation produced by any two
of the three groups.

4. There is no significant interaction between
the six mets and the flve configuretions in
the amount of retstion produced.

5. There is no significant interacticn between
the six sets and the three groups in the
amount of rotation produced,

6., There i» ne significant iateraetion bhetwoen
the three groups and the Live configurations
in the amount of rotation produced,

7. There ia no eignificant intersction among
the six sets, five configurations und Lhe
three groups in the smount of rotation produced.

The next shapter will give a desoription of the

procedures for the experimental design,



CHAPTER II1
DRSIGN O} Tde STUDY

The hypotheses set up in the previous chapter are
the basis of the design of this study. The investigator
has devoted this ohapter to the smaple, the instrument, and

the statistlical approach,

1. Sample.

For testing the hypothesis of this study, three
sample groups were selected. These were normal, disturded
and schisophrenie subjeots between eight and fifteen years
of age. The upper age limit was determined by its oconsi-
deration as the oritical age with regard to diagnoais and
treatment of patients oconsidersd childrea rather tham adults,.
The lower &age level wss selecsted bheoczuse it has dbeen shown
by Fabianl that rotation is expected in normal childrem up
to the age of seven and that it is s "developamental phens-
senconr whioh is gradually corrected™,

Simnilarly, Bender? has shown that relatively little
chenge ocsurs in the gestalt figures between one ohild and

another in the ages over seven, Xoppitz® has elso shown

1 &. LT h‘i“. 2!’ c;!.. P. 1580
2 Lauretta Bender, op, oit., p. 133.
S Elizabeth Munsterberg Xonnitz, op, eit., p. 294-295,
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that onildren under eight ocanneot reproduce the Bender
rigures adeguately.

The normel mabjects were ohildren of average or above
averuge intelligence who had never been referrsd for psy-
shiatyie help nor oenaliered behaviour problsme by school
authorities, teachers, or the sghool psycholozisst,

The sohool psychelogist had, es & routine procedure,
edministered s group intelligence test Lo the ohildren,4
She also tested for lsterslity patterns usiag the Barris
tests of Lateral Dominance,5

¥hen the school psycholozist was satisfisd that the
ohild waz of at lesst normal intelligence and had nelther
personslity problem, svidense of mixed domimance, nor poor
pereeption of orisntation in =pacs, the child was included
in the study. A tetal of ninety indlvidusla wers used in
this study a2 & mormal sample.

The second group consisted of ninety ohildren whe
ware not sehizephrenle, mentally defeciive nor known %o have
brain lesicons at the time of testing., A variety of symptoams
woere present, all of whioh san hest be desoribed glinlcally

4 ?helaa Qwiaﬂ ?huratana gﬁd L.‘L. Thurstone, S R A4

5 4lbert J, Barrie, The Harris Test of Lateral
Deminance, New York, The Fsy ehologlea orporation, 1847.




DRBIGR OF THE S1TUDY 3 §

as maledjusted behaviour amscclated with ewmctienal aistur-
bances. They wers sslected «t random from verious child
guidenoe .olinies. lhere wes staff sgreemsnt in relstion %o
the above criteria whioh was based on case-hlstory diagnos-
o8 and symptoumatology of the patient,

A1l children et the time of testing had been re-
forred to a clinle for paychological asasistance. The records
were cheaked to meke sure there was nro gross visuael field
defoot present.

Bonizophrenic shildren mede up the last group. They
were dlsgnosed =g such by the psychologiczl staffa in the
hosplials in whioh they wesre found., All children were ex-
gluded who were known to have dstectable brain-damaege,
wental deficlency or an ebvious phyeieal bandiocap. A double
cheak of the diesgnosis wes made in & assjority of the ocases,
An cutpatients slinic had originally 4lzgnesed sns schizo-
phrenle mest ¢f theme children and referred them to obher
facilities. With the list of ehildren availeble from the
outpatient elianie, it was posasible to reeheck the dlsgnosis
through the institution in which they were presently
receiving cars. The sample was made up of ninety children,

With an age range of eight te fifteen for the three
groups, the mean sge of the normal children was 11,54, the

emotionelly disturbed ehildren, 11.24, and the schizophrenic
ﬁhuﬁ“ﬁ [y u. veﬂ
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Ho eriteris with regard to the sex of the subject or
to intelligence wers set up. Yates,® Peoks,” and Pascel
and Zuttell® foupnd no relstiensnip between the reprcduction
of a design and the iatelligence or sex of the subject, In
another study by Beech? in which brein-demaged, disturbed,
and normsl subjlecte were used, drawn reproductions of figures

were found t¢ be negatively related to intelligence.
&, Instrument,

Description of the Test.- The test consists essen-
tially of thirty white cards, fiftesn cards four by six
inches and fifteen carde five by five inches in sizs, On
erch of these cards c¢ne of the five Bander conficurations is
printed.

6 dubrey Yetes, "The Rotation of Drawinzs by Brasin-
damaged Tatients™, Journal of Abpormal and Hecial Psycholozy
vol. 55, 195&’ y. .1 - L0 'Y

N 7 R. ﬁ.dPaakia%d Gilﬂ. Gl§a§. "The Beﬁaarsaaatalt
ecull se an Index of Intelleotual Funotioning", Jourmsl of
Cliniocal Psyshplogy, Yol. 11, 1955, p, 185-168.

8 Gerald R, Pascal and Barbara J. Suttell, The
B 4 rﬁ&a Zegt, Grune end Stratton, Few York, 1951,
P. -62,

9 H. R, Beech, "An Investigzetion of the Ferformance
on & Perceptuel-letor Tesk by Psyahistric Patients with
Bpeclal Reference to Braip-damsge”, ﬁ%gub;i&hed Ph.D. Thesis,
University of Londom Library, 1956, 14€ p. N
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The prinelpal varladles involved in s deserlption
of the teat are w»s follows:

l. The white ¢urds on which the confl urations ware
printed were referred to ss the ground shape and
sare presenbed in two orient:tions, one in
which thke ground shape sppeared as e rectangle
and one in whiok 1t sprzarsed e z diamond.

2, The orientation o which the confirurctlions
were presented were referred to us the figure
ghepe., They were presented in two rositions,
one vertiocal end the other horizonteal.

&, The designa of the figure shapes wers referred
to ag the cunfi-urations. The five sonfipura-
tions which are included in the tast =res shown
in flgure 1.

4. The configuratione chosen for thie study were
selected betsuse they have been found to pro-
duce more retatien than the other Bander
figures.10,11,12

The configursticns themselves were numbered one to

five. The thirty cards of the test consisted, therafore,
of six sets of five, sach set c¢ontaining one sach of the
five configurations. These six sets were lettered a, b, ¢,
4, e, and £ and were arramgsd in the following mennper:

1. The firset set consisted of the originel Bepder
configurations and cards, the ground being
rectangular and the configurations horizontal.

2. In the second set &ll configurations were

rotated ninety degrees counter-oclockwiss to

produce the vertlesl effeet, The ground shape
romaiced rectangular,

10 Merisn White MoFPherson aund Lauretta &, Pepin,
"Consisteney of Reproduction of Dander-Gestszlt Lseigns®,
Journsl of Clinical Psyekolezy, Vol.il, 1955, p. 1863-168,

11 Elizedeth X. Xoppitz, op. eit., p. 295,
12 Frenklin H. Goldberg, gp, oit., p. 552,
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4 5

Figure 1 An illustration of the five configurations to be
used in ¢his study.

34
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$, The ground s.uspe in the third set was in the
fore of 2 Aicmond with the confisur-tion
horizontsl.

4. The fourtn set was & Cowblnstion o sels two
and three, The ground was in the fero of 8
diasond end tue conflizurction im =z ve.tlcel
position.

3, In the fifth set the rectengular card =»us
rotuted ninety degrees cousnter-ocicskwlszs teo
rive # vertlasl pground effect, with the cone
figurations remeining in a sorizoatul position.

6, The last set wad & cowbinsiion of ssis L« ond

five. The ¢nnfi-urcotions were rot.ted ninstw
dagrees counter-clockwise 20 tuast ihey would be
in a vertierl position and the ractsugulsr

Gzrd wus rotaved nlnety degreses sc tuat it
would be in & vertioel position.

The relationships ocbtained may be zsen nore olearly
by refersnee to flgure 2, which nresents 2 concrete illus-
tration of such tyne of oozbination.

The reason for rotsting srme »F the cards end fi-
gures ninety degrees counter-clockvise =<8 zn arbltrary
cholice on the part of ths writer, They ¢ould have besn just
“5 acsily robr ted nlanty decress clockvyiig, This teochnicue
wos only used to -erurs uniforoity throuth the sets,

AMministration of ths Test,- The cubf=sct s sented
before = ta&xls =ad the verd =3ith tle onrifi~ur- ion crn it
nlaced Bo thut ibe edze ol the cti-ulup ourd +r$® about an
ineh above »nd in the ..iidle of Lae ton sdce of thw drewing

peper,
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_ASE‘T a. . r‘ - ___S_E.',I_;.c_w R

SeT d.

y

|
|
1
<<>>{
|

s R
Figure 2 An example of the different combinations of
figure and ground for the six sets to be used in this stuay.
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The test wes individually sdministered within the
three groups with the following dlrecticms given by the
exuminer:

1 am going to show you three cards, one at & time,
¥ach oard contulns & figure. I want you to copy thsse
Tigures on the puper as well &3 you can.”

The drawings were limited to one aside of an 6% by 1l
inch sheet of white paper end to cns drawlng per piece of
peper., There was no time limit and & child was free to
erage Or change any confl.urstiom in his own wey., He was
not allowed to turn the stimulus card or the paper upon
which the configuration was tu be given. The paper was
placed in the usual vertlical pesition.

Individuals had to iraw three confizurations with
only the lsst confisurstion belug scored for degree of rota-
tion. The first two curds were in additiorn to ths thirty
oards used in tinis experiment. They served sz buffer cards
or pructise ocurds und wers siven to sll sublescts,

Since sagh subjest would only he re uested to draw
one configuration it was felt th.t they should have the
opportunity to warm up or get accustomed to this type of
testing situation. These two practise cards consisted of
two very simple comfigurutlions, cne a triangle and the other
a syuars. There was no spscial resascn for choosing these

two particular configurations exdept that they ars consideresd
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t0 be relavively easy to reproduce. indlviducls within a
group were assigoed &t random to esch of the thirty cerds,

Scoring end keasuresent.- Rotation wes considered
28 sny reproduction of & drewing which sgliered the actual
axis of the drawipg. 7This ¢ould only be preduced in one
way; bthe subjeet rotated the.configuretion whils cepylng it
from v properly oriented stimulus ocurd oato an sgually
oriented pieee of peaper,

This is to be distinguished from csses in which the
subjeet produces rotu.tion aue te & suift im the position of
the puper wille drewipnz the counfiszuration, snd from cases in
winich ths subject rotetes the stlaulus c¢erd an? then repro-
duces the cenriguration scouralely im thst pusition. ‘the
definition of rotation in this sbudy is generally followsed by
the authors whose s.udies were reviewsd in the ohapier ene
titlad leview of tae Licerature.

It is «1ls0 apparent t¢ was present writer thkst there
is a0 r.-.son to assume bhat the same wethanisss are oparsting
in the ubove whrse wuys of reiuting, therefore, all three
of thew ¢aanoi b3 ussed undsr a single definition of rotstien.
Since the ons to be considersd in ibis study is the one
applied by woat aulhors, it will be used.

Ths scoripg system with res sct Lo accuracy was very
lenient. A fallure was rocorded only if the reprodustion was

elasrly unrecognizeble, i.e., If it contained a2 confizuration
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which was completely 4iffsrect to that of the orizinal or was

left inpcoxplete.

The measursgent of the nuzber of dezrees of Totation

from the orisinesl sxis wes made with & protrector end ruler

in the following way:

1.

2,

For sete a, b, and e & firet line wes drazwn
parallel to the longside of the drswing paper
Just touchinz the confirsuration, A second line
was drawn perpendicular to the Tirst line at the
point of interceotion of the confivurstion and
the first line. A third line was drawn from ihe
ahove solint of intersection to & point on the
main zxie of the sonfiguration.

For sets ¢, d, and £ the first line war drawn
perallel to the hees of ths drrwlns perer just
touching the oonfiguration. 7The czecond snd
third lines vere 4Arccwn in the same asnrer g8 the
above sels.

Before messuding the saount of rotction it was neces-

sary to esteblish the point on the main sxis of the configura-

tion through whies the third line would be drewn., Lhe

following sethod wag employed:

1.

For voafigurstion 1 the third line was drewn from
the point of interseceticn of lires at the bsse of
the ¢irele, If thers was no rotation the second
and third linee weul? colnelde and divide confi-
gursticn 1 lanto symmetrical wsnd equal parts,

In configuration £ the third line was drswn on the
right -ide of the Tirs: 4ot so that it wss barely
touchlng tha dobt. For some of the eonligurations
there wag the problem of aurvelincarity, Thie was
met by drswing the lipe next to the plaose whers
moet of the dots would £:11 in e atrsisht line.
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&, For ecpitcurution 3 the thivd lime was alsc dr.wn
on the right slide of tue Iirst dot so thet il was
barely touching the dot, If this confiurstion
wag not rotatad the zecond snd third lines would
soincide and 2ivide 1t into sysmetricsl snnd eyual
parts.

4. The tihird line was Jdrzwn to the rizht of the
three bottom dots of confizurction 4, Just barsly
touching the dots. OCurvelinsarity wass hendled in
the zzpe manner se& 1ln confisurstiom 2,

8. For configurstion & the tnird line wag drawn {rom
the midpeint of the end of the confizuration, If
there was no rotation, lines two and three would
coineide apnd divide the conficuration squally.

The score recoprded for ap fulividusl)l was the totrl

number of degreee line three devipted from line two. *n

exanples of the sooring systec is shown in fisure 3.
B. Steiisticel anelysis.

The gesersel statisticsl erorcsoh used in this study is
that of & triples classificution fuctorlsl desiagn, emnloving
anzlyeie of varianee, The three vasriables used in the present
exreriment were seis, confizurations, and Zroups.

The model used was the ABC typel3 in which only sys-
tematio variastion is tsken into comsiderstion.

The residual mean square within groups wes chosen
as the srror terx for this type of model since 3§t is

generally considered the ap-voprinte term to use,

13 Lewrenoce T, Dayhew, Manuel de Statlstigue,
Editions de 1'Universite d'Ottsws, Gttaws, Geusda, 1958,
p. 460,
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Figure 3 An illustration of the scoring system for

measuring rotation,
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A4 level of sigpicficance of p equals .0l wes the
rivericn chosen 0 rejeet the poesibllity thut & result
mliht h.ve oceurrsd oy Jbance. Jolemerl? sugsests that a
level more stringent than p eguals .00 seems regulired to
elimipate Fulse rejeetion of & null hypothesis.

Since apmlysis of varisnce is an overall test of
slgnificance, if toe hypolbesis is Tound to be fulse, the
results should be furtoer asuslyzed by cesns of 't!' tesis to
detorwine whlch veriosbles were the sigui. lcant ones.

The next chapler will present the resuits of the ex-

periceat carried ould wcecording Lo Lus aoove proucedures,

14 Quinn HcNemar, Peyoholosies) Statistice, John
Wiley & Seuns, Ine., New York, 194%, p. 66.



CHAPTER IV
THE REMUINS OF THE EXPERININT

The results will be vonsidered in relatien to ithe
hypothosss whieh were fTormulated at ths end of the third
chepter. The hypotheses will be discussed in the order in
whioh they were set up. The summsary of the anslysls of

varlance is presented in Table I,
1., Analysis of Data for Melm Zffect: Hets,

The retation seores for the main effect, sats, as
geen in Teble I is significent beyond the .00l per cent level
of confidence when tested agelnst the residusl verisnce.
Therefore the null hypothesis would have to be rejecied since
the six sets differ significantly.

¥ith the F for sets gignifiosnt, t-tests wers used
to detersine the significssee betwesn the means of the aets.
Results of the t-test on differsnces in the means of rotation
for sets are given in Tuble II. The formuls used for the t-

tests was Siguiricant Difference = % (p = .01) x T

The forsuls used for the

Togvr, ™ 057\ 227

The residual variznce served ss the error ters for

P
the ¢ of the above formula. The value % (p = .01) was reed
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ur&hlﬁ I [ Bad

Cun@ury of Jaalysls of Varisnce of the
6 x 8 x B Pactorisl Design.

— e vees e

Eource of w3 4f Lwtimate of F ¥.01 ¥.001
Variation Yarianoe

G B3454.33( ) 11742.16 26.88 4,680 8,91
{Groups)

3 2131.58(5) 1B28.30 4,83 3,02 4,10
(Seta)

o 6lu7.56(4) 1331.8& 5.88 3,32 4,62
(Contiguration)

Ggx 8 20659.77(10) 20865.97 4,84 2,%4 3,01
G x O 8304.38(&) 788.04 1.6 2.51 3.87
8x 6 24318.24{20) 1215.91 3.82 2,01 2.54
Gt x3x¢C 142680,63(40) 356,51

Intra 70926 .87(180) 394.08
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Tﬂhlo II > w

Evaluation of the Difference of M¥esns on the Rotat ion Scoras
of the 8ix Bets by Means of the t-Test,

Beta Used jean Values pPifference Significant

Compared Mtterence
a-‘b 5.2@" 4.50 1010 Ee
a-0 3.20.14.20 11,00 Yea
&-ﬂ 3. EG"'l? 530 l&s 1° Y@a
a-¢ e 808,40 £0.20 Yes
E-f 5 - §0~Eﬁ . 50 l? 040 T@B
b-4 4.30-17.30 15,00 Yes
hﬂe %.3@-35-4.@ 1%-1@ Yas
b=t 4.30-80,80 18.30 Yes
e-d 14.20-17.850 .10 Ho
G"" 14-%‘85.*@ 9.20 ﬁﬂ
o=t 17.30-20.80 6.40 Ko
d-e 17.30-83,.40 6.10 h1.
d-f 17.30-20.80 3,30 o

T ¢ £5,40-20,60 2,80 No
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from the table of ¢ walusz for ¢ number of degress of
freodom equal to sthat of the error term. In thle osse for
180 4f, ¢ wss equal %to £.804, Thus the significsnt 4if-

ference = 5.604 X 4.18 or 10.87. It will be noted from

Teble II that set & is significantly different from sets

o, 4, o, and ¥, and thet set b is significantly different
from sets 4, ¢, and T, This seans thet sets & and b produced
voery little rotetion apd when compared to sete ¢, 4, &, and
f, whieh produced & great desl of rotstion, the means were
significantly different. Im faet, it would make 1little
Gitference which of the last four sets was used in this study
since each sesms Lo econtribute sbout the same emount of
rotation. Thia i3 why the differences betwsen sany of the
other comblinstions were not significant,

2. Anslysis of Date for dain Bffeet: Configuratioas,

It can be sesn ipn Table I that the ¥ test for rota-
tion acorss for the live eonfiguraticaos yielded simificant
differsnces st tha .0l per cent lesvel of sconfidence, The
nall hypothesis would s rejectsd sinece significsnce is present
between the eonfigurations,

The t test to determines the signiticance of the
differences in the means of rotation for confimurstions was
applied. The asme foramla for the (7 _ was used ae was

- DIFF.
saployed for sets except thset n, was substituted for m,. 1Im
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this ocuse the Significant Differsnce — 2.604 X 3.8l or
2,82,

Prom Teble III it mmy be ssepn thet configuration
three was signiflieantly different from configurstions two,
four end five, Ho zignificance wazs found between the other
configurations, Therefore configuration three is consistently
produoing 2 high degree of rotastion in comperison to othar

2onfigurations,
3. Apalysis of Dets for iain Effect: Groups,

Table 1 shows thet the total rotation scorss for the
aain effect, groups, is significant beyond the .001 per cent
level of confidence when tested sgeinst the resldual vsrisnce.
Therefore tne nuil hypothesis wonld have to be rejlactad be-
exuse slgnificent differences ure present umongz the groups,
S8ince the F for groups hee besn found %o be significant,
t-tests were upplied to find where the speoiric aifferencea
ogourred. Table IV repovts tne evaluation of ths differences
of meansd on the total rotstion scorss for the tarse groups.
The sume foruula was used for the CrsiFF. &g wss used for
sets except that qswas ussed instead of uy the signifiecent
differsnce = 2.604 x 2,95 or 7,68. From Table IV, it cen be

seen thut all thrse groups difrer frow euch otler signifi-

cantly In total msan rotution,
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Table 111.-

42

Evaluction of the Differsnce of ¥Mesns of the Hotwllon Soores
of the Five Sonrizurstlons by Heuns of the t-Test,

Confizuration Hean Values Difference S8ignificant
Used Compared Difference
l-8 14.40-11.30 3.10 Ho
1-3 l“ n‘ﬁ"gg [ 55 8 » 15 KQ
1-4 14.40- 8,50 5,90 Ko
1-B 14,40-12,40 2,00 Yo
L= 11.50-28,88 11.25 Yas
S-4 11.%0- 8,850 2.80 Yo
2.8 11.30-12.4¢ 1.1¢ fip
d-4 22.85- 8,80 14.08 Yaz
3-8 £E.855-142.40 16,15 Yes
4"5 5‘5.%0-1&.40 3. 9(} I‘:Q
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Table IV.-

Evaluation of the Differcuces of .wunt opn the Total Rotetion
3cores of the Three Groups by Means of the t-Test,

Groups Used Meam Yalues NDifference Significant
Compared clfference

Normels-Xmotional 1,90-15,00 13.10 Yes

Normals-3chizophrenio 1.90-34,.68 22,72 Yos

Emotional-lchizophrenlo 135,00-84,62 g.62 Yasg
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4, Analysis of Data of the Filrst Urder
Intersotions: $ets x Groups.

The test for significancs of double interacti n, sets
by groups, using the rssidual varisszce s the error tersm,
resulted in & signirlcant intersetion, The ¥-test was elgni-
ficant st the ,001 per eent level of cosfidence, Therefore,
the null hypotheais wse rejeocted.

Since double interscticon was glgnlficant, t-tests were
applied to find where the differences occurred. Table V glves
the differences of msans of the rotatiocn scores of ths groups
by sets interaction. The same formula for (Tﬁfﬁﬁ. was uaed
except for the denominetor, which new is Bgs. For this case,
significant difference = 2.804 x 5.12 or 13.33, Teble ¥V
shows thet on sets a, b, ¢, d, and & the normsl group was sig-
nificantly different in mean rotation score from the emotionally
disturbed and echizophrenic groups on sets ¢, 4, &, and £, On
st f the normsls differed significently from ths esotionally
disturbed group on sete o, 4, and e, but not on sst £, while
they ware found to be significauntly different from the gohizo-
phrenics on sets ¢, 4, &, and £, There were no signifiocant
differences found within the normsl group for any of the sets.

The smotionslly disturbed sroup's results on sets
& and b wers found to differ significsntly in mean rotation
soore from those of the schizophrenic group on sets ¢, 4, e,

and . For sets ¢ and 4 the enotionslly disturbed group wes
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inble Vee
dvalustion of the Jiffervice betweon Leans for the Rotation Jcares of Groups by Sets Interscticn by Neuns of the teTest.
T S e e T T AR ST A S R T A
Groups and uste Bm b ac Hd he Hf e M e U4 bMe LM 3 Jb B¢ 8 de WS
Ko Valus  1eBO 1413 1,63 1020 1420 2480 8400 5440 1740 16430 2920 15,90 E£o3€ 6433 23,10 33.60 38.50 43,30

Ha 1.80 W87 13 460 60 80 3.80 8,60 JB.ECP 14250 27030 JMall 1006 483 21030 31480 36470 42480
¥ 1.13 o8B0 o077  +07 1eAT 3487 4487 18227 16ad7 RTaNZ MaZZ 1.T3 5480 21097 3iadZ A7ad7 43241
He .08 oT3 73 <67 Bo07 3.47 Qa7 13037 ST0AT 23497 03 4440 30017 30a67 MBaS7 £des7
Kd 1.20 000 1440 3480 450 16080 15410 27020 J9a20 166 5023 22ai0 $Rai 27230 4800
¥e 120 140 3480 4020 26220 15010 27430 MaZ0 1068 bel3 21080 3R:40 32430 4Re2Q
Ng 2,60 2040 2080 JAo80 13570 28450 13430 36 3073 20200 32alQ 35200 40270
L 5.00 oAl 18,40 11,30 24410 2000 214 133 J8.J0 88460 RLQ 3830
L 5440 AR.0. 10490 23270 10450 Bebd 53 17470 28400 ShalR 2700
«Ma 1740 1,20 10,70 1460 Jald 1107 6470 16480 21230 RGaRQ
g 16.30 12480 40 J3add Pe97 680 12,30 A8.80 R7.00
Elke 89420 13.20 8234 4RaT7 6000 4450 0e40 2220
-\ 4 15490 13:0¢ 687 7.80 11070 AR60 27240
Sa 8.86 3447 20234 30:74 30284 S0udd
1Y 6.23 AaTI 27.87 el 2Miaf]
s¢ 23,10 10480 2iad0 20,80
4 33,60 490 9,70
¢ o750 4.0
~£ 43,30

e e R e e e et =~ - i A merreren o e e

& indearlined numbers aignificant at «01 level of confidence.
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found to be significantly different from the schizophrenic
group on sets a, 4, e, and £. On set e they differed signi-
ficantly from the sobizephvenics' performance om sets a, b,
snd f. The smotionally disturbed group's results on set f
d4frered significantly from the schizophreanle group on sets
4, o, and £, %within the emotiomally disturbed group there
wag & significant differenne found on setsz a and b as
opposed to set 6.

Withia the schizephrenioc group significant aifferences
wers found on sets a and b as opposed to sets ¢, 4, e, and f.
Biailsrly, significant 4ifferences were found on set ¢ as
opposed to sets ¢ and I,

Farther analysis of the data shows that the emo-
tionally disturbed sroup on all six sets differs significantly
from the sehizophrenies on set f.

From the abeove data 1t cmn be seen thut a hierarohy
has been estusblished By the statistice showing that the
norsals produced the least rotetions and the sehizophrmnics
the aost.

5. Analyasis of Data of the First Order Interactions:
8eots x Configurstions.
The teat of sigznificsnce of doudble interactions, sets
by configurations resulted im a sigpifiecant interaction at
the .00l per sent level of sonfidence when using the residusl

varianse as the error term. Therefore the null hypothesis
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was rejected,

T-Tests were used bo determline where the sizanificance
between the means of the sete by configuratiomsexisted. FHe-
sults of the t-tests on sete by eonfigurstions are zlven in
Table VI.

The sese formuls wae used for Ajgify. except for the
dsnominater which is now By, In this instance, significant
difference = 2.604 x 6.61 or 17.21. It is seen in Table VI
that there 1s & eignificant difference in meen rotation score
between set a, sonfipguration 1 and set b, configurations 1, 3,
and 4 on the one hand, and set ¢, configurations 1 and 3,
set 4, configuration 3, met e, conflagurstions 2, 3, and 4 and
set £, configurations 1 and 5 on the other hand,

On set &, configursztions &, 3, und 4, and set b, con-
figuration £, there wss a significent 4ifference from set ¢,
sopfigurations 1 and 3, set 4, configuration 3, set e, confi-
gurations 2, 3, and 4 and set £, conflgurstions 1, 2, snd 5,

For set &, sonfiguration 8, there was s significant
difference from set ¢, configuraticnes 1 and 3, set 4, confl-
guration 3, set e, configurations 2 and 3 and set £, con-
figurastion 5.

Set b, configurstion 5, was found to be significsatly
different from set ¢, confisuration 3, set 4, conflsurstion
5, set o, configurstione 2 and 3 and set f, configursticne

1l and 5.
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THE HESULTS 0F THEY TAPERIMENT 56

get ¢, configurations 1 and & was found to be sigai-
ficantly different froa set 4, configurations 2, 3, and 4,
With set ¢ there wae & significent difference between con-
figurations 1 and 4 and betwesn configurstion 3 on the one
hand and 4 and 5 on the other.

Bet ¢, configuration 2 was found to be sigunificantly
dirfersut from set 4, oconfiguration & znd set e, sonfigure-~
tions 2 and 3., OCet o, oonfiguration 4, was significantly
difterent from set 4, conflsuration &, set &, configurstions
2, &, and 4, and set £, configuration 8, Het ¢, configuraticn
%, wos slznificantly diffsrent from set d, confiquration 3,
set e, sonfigurations 2 znd & end set £, configuretions 1
and O,

For set d, configuration 2, there wes a significant
difference frum set e, configurations 2, 3, and 4 and set I,
configurations 1, 2, and B, On set 4, conflguration 3 there
was found & slgnificant difference from sets & znd f on all
five comfigurstions, Sed 4, configurstion 4, wes slgnlifi-
cuntly different from set e, configurations 2, 3, and 4, snd set
£, configurations 1, &, & end 5. For set &, configuration 3,
there was signifiecant difference from set e, conflgura-
tions 2 apd 3., Within set 4, configurations 1 snd 2 differed
significently from configuration 3 and confizuration 3
differed sizaificantly from configurstions 4 snd 5.
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On zet &, gonfigurstion 1 dirffered slgniricsntly from
eonfiguration 3. 3Set e, configurntion 3, differed signi-
fioantly from set T, conligureticns & and 4.

Further anelysis showed thsat set 4, configuration 3,
was glznificuntly different from all the other sets for all
the configurations,

6. Anulysis of bats of the First Order .nisrsections:
Groups x Comnfigurations,

For the double interasotion, groups by comfigurations,
using the residual varlance as the arror term, the F-test was
sot sigplficunt. Since.there wss no significance the t-test
was pot applied znd the nmull hypothesis wes anot rejected,

7. Anaslyels of Datu of the Second Order Interactions:
Sete x Confliurutiocne x Groups.

For the triple lnteraction, seits by confisurations by
groups, using the residusl variance as the error term, ihe
F.test was not found tc be significant. The null hypothesis
could not be rejected ani there wss no need for further
analysis by mesns of ths t-teat.

A discuasion of the data will be considered in the

next chspter.



CH/PIVR V
DILCULSEON of I DiTA

The discussicn of the date will De censidered in
relueblion to {hs seven hypoiheses whieh were formulsted at the
end of the second chapbter. The hypotheses will be Jloscusped

in the order in which they were set out.
l. Discussion of the Sets.

It was shown in the last chupter tbhut sets ¢, 1, e,
apd r produced the most rototien., Thias supports the rationale
that certaln stisulus voricticas of the Bender vest ip terms
of variation of floure «iod zround will influcnee rotetion,

The £irst varistiom, ccopuring set s 50 set ¢, showed
that when & fircure was plueced im s verticsl position as
oprosed te & herizontul position mors rotation was induced,
This was ouly true when the rectsojul-r ground was in o hori-
Zontal, a8 opposed to vertical, position, as in set b,
Therefore when o fijure {s in » verticzl position and inecon-
gruent te the ground shaps, then core rotutlon ie producsd.

The next vsrietion which cowrsrTed et a, horizontal
figure on & horizontal ground, to set 4, horizontsl fizure on
& vertical groumd, showed thet =ore rotation ves produced by
the latter. Again there {s an incongruent firurs and zrocund

orientation that is produoing more rotution. In this ocese 1t
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appaars thut the ground shape, us in set 4, is the most in-
fiuvential factor, while in 2et ¢, the figure influenced rota-
tica more. It should be pointed out that sat b, in which
botn figure and ground sre vertlcal, producsd ounly a szall
degren of rotation. rFossibly, therefors, the most important
faotor 18 not the figure alene, 28 in set ¢, or ground alcne,
a8 1p set 4, but the incongruency of either figurs to grouad
or ground to figure.

In the next verliastions where the rectangular shape
wud chapged to a diamond shepe and tbe figure remalned in a
horizontal position as ln set &, gigmificaatly mors rotation
was produced then in sete a snd d and even more than sets o
and 4, though these lstter differsnces were not siznificant.
Thus, when the ground phspe is changed to a mors 41fficuld
fors such ap the diemond, more rotution is produced. Here
then it would seam that the ground shape 18 an influentisl
fastor in producing rotstion. 4An zdditional facter operating
in tiia sase is the lnocongruency of ths fizure to the ground
shaps.

The last wvaristion, set £, wus a dismond shaped

ground with a vertieal figure, This varlation produded more

retation then all the other sets exoept met e,
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It may be coucluded, thersfors, that

1. a vertically ovientated figure produced more rota-
tion than & horizontslly orientated Tlrure waen
the seme ground shupe wes used end a8 long 28
thers was lncongruonsy bewween figure snd grouand;

2. also, when the zround shape wes vertioal and
incongruent to the figure there would be =mere
rotation produced. In feot more than would be
found ln point cne above;

$. a diamond orisntsted ground produced more rotation
than 8 rectangular orientated .round regardlsess
of the position of the figure. /4 dismosd orien-

tated ground when incongruent to the fisure shape
produeced more rotetion than when it was not.

2. Discusslion of the Configurationa,

From Chapter IV it was ssen that confi-uraijion & con-
tributed significently more to rotatiom than the other four
configurations., Configuration 1 followsd clossliy benind
sonfiguration 5. This obsarvaticn leunds support te the ra-
tionale that the cenfligurs ione zre not eguivalent items and
therefors will coptribute differsutly to ths ascunt of rote-
tion produced. Taking s oloser look &t thess two couflgura-
tions it ocun be seen that oconfliguretion 1 is the omly con-
figuration to be compesad of two flgures., Jecording %o
Benderl sonfiguration 1 is identified as two ocontingent

flgures beczuse each represents & "gute gestalt®. Tossibly

1 Leurotte Bender, op, sit., p. 4-5,
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it coatributes more to production of rutetlion bDeduuse an in-
dividual has to be sble to intezrzte both of theax into a
whole gestalt., If a subjeot cennot handle the oonfiguration
a8 & whole unit, he will deal with the donfigurstion as if
they were isolated deialls which might meke proper orienta-~
tion of the contiguraztion more difficult, On ths oether hand,
ginece & diamond has poorer rorm than a circle, en imdividual
might be distracted by elther the stronger fork or the

weaksr onz, taus seking it uurder to orientate the cousfigura-
tion. This secems to siress the importance of the reletive
strongtu of competing perceptual organization. 4 study by
Fisichelli® lenas support to this supposition. He fouad that
one of the vuriables which uffeets rluctusticn of Lissajous
figures is the complexity and compeiing 1oreces of form

which increszsed tvhe amcunt or rotation and reversals.

For configurstion & which is based om the prineiple
of proximity oi parée, it seems that the very struciure of
the configurstion is the basis for its producing mere rota«
tlon. It has been ehown® that this is tne most aiffieult
configuration to reproduce end is not fully mastsred until

sge eleven. Tnus, Lthne very nature of configuratlion & makes

& V. i, Fislchelli, "keversible Perspective in
Liaaajous Figuros, Soms ?hnorotieal Gonsiderations”, Ameriesnn
CAYAC W) ef L A OKY , valt 60’ 1947 9. 24\4-249.

3 Lauretts Bender, op, sit., p. 1358-138,
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1% difficult for ap i1ngividusl 1o .a.ubein » proper orienta-
tien when reproducing it.,

in ovher worue, tos subject sed troutle enwimpeeizlng
the total gestelt end seult with coniipur tiowo 1 and 3 -8
if they were lsclatea fozas, Thus, the .isinterprolation of
the forse ocould sroduce rotation vedmuse Lhers were Lot

anouzh cues svuiluble to the subjeot Lo peroelve Luv confi-

guratliong as z whole.
3. Discussion of the Groups.

In vhepter 1V it wus shown was0 Lhe Luiee groups
differed sigpifiosdtly «0 meen robobica bucles. «.ic Cinding
supports thé rationale that rotetion is lufluencsd by &
lasgk of cus utilizalion dus to emotional exeitation, arcusel
or élsturbance. Thet L, the amount of sctotiouw wiileh would
texe place iz at least to scue sxient a functiom of the &on-
fiict between those fuctors ipducing robtation {confl-.urstion
#nd sets) and those fuctors werking sgeliuvst rotation
(availability of visusl directionsl gues in the groups).

It follows, therefore, tast the mere disturbed au iailvidusl
is, the fewer visusl cues he wlll have avail.ble to oriaentute
bimself to those sets produecipg rotstlon.

Tne ecotionslly disturbed apu sehizeophrenic groupe,
being more disturbed, would, thersfore, be less aware of the

surrounding stimuli that ave important for visual cues, When
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compared to the noursal group luey auould retute 20TC oc.use
there will Le sveilevle Lo btnes fewer rotatlon~-counterzeting
cues ankd hence they will be more influenced by ihe rctoticn-
producing sets,

It was seenm vuwl che emotionnily dlstarbed and
sobizophrenic groups showed gr=at varlubility, scae sublirots
rotating & orecwt uesl, OLiBs subul.n, vary 1utll Tre
vorisationd in rotution tiuust ¢ould oocur could dapend upon
ths degres oI uisturbunce or pusslbly on Low successiully
the subjoot compsusubes .us vie lagk of visuml cues cweil-ble

10 LOTLl subjeola.
4. Disocussion of Bets x Groups Imtersoticn.

in v.e sdalysls of dutw in Chapter IV 1t a2 showm
thet btbe io.ersction of swts_ by.groeups wes signifiecnt,
foie ladicates that not only were the sroups, setsz znd oone
figurssions ¢omiriouting ko procueticn of lotetlon 1aivi-
duslly cub & cuabiustiecn ¢ bwo orx rore of theose f2elorms .aB
influenclng rovwuticun, cke first cowlinution belng groups by
sets, Therefore, cue utilizstiocp .nd figuro--rcund orlienta-
tion weére woun operatinmg i. procuction cf rolotien,

in tne case of Lhe uormal group which wos assused to
ve able to use sll the cuss necessary at «uy one tize for
an sppropriate response Lecwuse of the laok of enotional

excitation, arcusal or disturbance, there was no Girficulty
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in handlin. the conilich tdveuel LOS COVELLOD PrOwLIing sBels,
cegardless of thelr Iimuse-ground orienlal.OR -iu laciors
Aorking sdainst iololbion seeh wp asvellubility of cuss,

ihe normil aLbledts we.. Lble Lo counterset Lhe 10—
tion~ingacing stisull (dleawopt SLepeu ATOULE Bud VEXwibal
ri-ure ond lesbulidal veusbluol ziound criemtution), sinue
the uausl visutl GUBE wWele L¥Lilobly L0 Luem.

This le Lrcucght cul even woie cleurly by Lae fact
thet the two disturbel wroups diile.ew sighiliesntry lun ooan
rolation scoree ou &6be 0, d, @, &nd [, wnichn weie fgupu Lo
rreduce moze rot.dlion, [rTow bhe porssl group wa wll the
zets,

Tols asens Loet Che two disturbed groups were &f-
Teeted oobth oy the {lgure-pIicund oiienb.btica and awount of
cue utilizition aviilubie. +usy wers pol awole 1o sauule or
eope «ith the oom. llel .:lween LLe ITLELVIGA plolnClily S8ULS
and factors woriin, agulssd s7ibicn sush @8 evaliability of
cues. Teking inlo cguslisrctlicon Loelr Jdisturosnce plus vue
fact taat when fuced with @ rwie difizcult set teo orisnteale,
it wiznt Le poeg.ibie for Vhem Lo BLE. L8 LOT. LDOuSed L
excitod. Iherefore hoy wolld UL uru® OL osuUfa ol R
cues svallible Lo thaa to oounlerast vos rotebion producing
sots,

In regerd to the smotlonally .iaturbed yrIoups &GLE

¢, d, &, and T resulied in ths wost rotubion with set e
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produsing the highest Aegree of rotation of the four sets.
Thet is, the diemond orientated ground and horizontal fi-
gure was the combinetion which the emotionally disturbed
group rotated the most.

In the camse of the schizophrenic group sets o, 4,
e, and £ agalp produced rotation with set f producing aig-
pificantly more rotation then the emotionally disturbed
group or the normal group produced on all six sets. Yor the
schizophrenic group, then, the diamond orientated ground
and vertical figure was the combination whioh produced the
most rotation. The schizephrenic group waz even less aware
of surrounding: cue# and more depandent on the directional
qualities of the ocards then the emotionelly dimsturbed or
normael groups, presumably beocause of greater severity of
enotional disturbance, arcusal and excitation.

In reference to the vertical and horizontal direo-
tional qualities of the sete, Asch snd Witkin® have shown
parallel results; they demonstrated that under conditions
of reduced cue avamilability lines which were not, in fsot,
vertieal would tend to be Beep ze vertical, and lines which
wers not, in feot, horizentsl would tend to be seen as

horizontal. ‘The theory being that cur main directional lines

4 8. E. Asch and H.A. Witkin, "3tudies in Space
Orientation, Percsption of the Upright with Diapleced Visusl

Yields and with Body Tilted", %gg;g;; of Experimental
Psyo..clogy, Vol. 38, 1948, p. 477,
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or orientation are the vertical and horizontal and, im the
absence of other iafcrmstion, people tend to accept as ver-
tical and heorizontal lines whieh are nearly so., Another
closely related study wss the one by Holway and Bar1535 in
whioh they showed that there was a direct relatienship de-
tween the smount of cue-yreduotion and the apparent size of
the obleot. As the pumdber of visual cues was reduced, so
the apparent size of the objeot approached more nearly its
objsutive or retinal size,

In summary, then, the most striking phenomsnon is
the absence in the normel group of any influence by the
tigure~-ground orientation or availability of cues. While by
consrast the most powerful influences in the emotionally
disturbed and sohisophrenic groups which produced the rota-
tion effecst was firstly the orientation of the ground shape,
¥When the ground shape was » diamond, s greast deal of rota-
tion was produced; when the ground shape was a rectangle,
vaery little was produced. The exoeption being when the
rectangle was in a vertical position, Seeonmdly, when the
rigure shape iz Iincongruent to the ground shape more rota-
tion is produced shan when it is ocongruent. The exoception
here being when there was n dlsmond ground and vertical

S A. H. Holway snd ®. G. Boring, "Determinanta of
Apparent Visual Size with Distance Vaeriant", Americ

dournal of Psyoholozy, Vol. 54, 1941, p. 21-37.
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figure,
5. Discussion of Beta x Configurations,

In this comblnation there waes a significant intersoc-
tion found, This mesns that both figure-ground orientetion
and oconfigurations ftogether wers operating to produce
rotatlion.

For oconfiguration 1 most rotation was produced when
used with sets ¢ and f. The factor common to both sets was
the placesent of coafigurstion 1 in the vertical position.

For configuration 2 the most rotation was produeed
whep it was used with sets e mand f. The common faotor in
these two pets was the diamomd shepe.

The.greateat amount of rotation was produced when
eonfiguretion 3 was combined with sets ¢, 4, end e. The cne
factor thst sbands out in these sets is that the figure is
always incongruent %o the ground. It should be pointed ocut
that set 4 produced significantly the most rotzticn in re-
lation to all the other sete when using configurstiom 3. In
set 4 the figure-ground orientetion was a rectangular shaped
ground in the vertical position end the figure in the hori-
zontal position. Therefore, s subjest must bhuve been able to
hendle the struoture of the most Aifficult configuration end
at the sase time the verticalizetion effect.
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Configuretion 4 produced the most reotation when con-
biped with set e. In this ocase, & horizontal figure wes on a
diamond baokground. Fer configuration 5 the most rotation
was produced when it was coambined with set f in which e
vertiosl rigure was on & dlamond shaped ground,

In summery, it can be seen that many of the eonfigure~
tions, when considered alone were not significant in pro-
dusing retation, dbut produced more rotatlion when used with a
patrticular set,

Configuration 3, set 4, was the one sombination that
stood out as it produced significantly more rotation than sll
the other oombinations of sets and configurations. The other
important polnt is that all the configurations produce sore
rotation when combined with either sat ¢ or £, In both these
capes the background shape was a dismond. It can he seen
from the above Lhet both the rigurs-ground corientation and

eonfigurations when combined produeced rotetion.
€. Disscussion of Groups x Configurations Interastion,.

In the analysis of groups by configurations there was
Bo significeant interaction found. Although the groups and
gonfigurations were individually significant when combined
together they were not dependent upon each other., That is,
there was no one group that rotated signifiocantly more on

one oconfiguration than another,
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7. Discuesion of the Triple interaction
Groups x Sets x Configurations.

In Chapter IV it wes shown theat the triple interazec-
tion was not significant, This mesns thot no one particulsr
group on sny one particular set for auy one configuration
produced signirficuntly more rotuiion than another such
gombinstion.

The investigator has presented a discussion of the
data, as well as some intsrpretution of these findings,

attention will now be turned to the susm.ry and conelusions.



SUMMARY AND CONCLUSIONS

The primary purpose of this research study was to in-

vestizate whether rotation op the Bender-Gestali cuards may

be influenced by stimulus varistiom, cue utllizetion or a
combinetion of the two., Stimulus verletion was oconaidered in
relation to the wenlpulstion of figure-ground and figures,
Tigure in terms of a4 veritical-horizontal orlentation snd
ground in terms of diamond-reotengular orientetion, These
two veristions wers designuted by the term sets, The figurss
thexselves were not squivelent fitexs and were ocnlled con-
figurations., Hange of ocue utillzstion wae considered an lndex
of cerebral competence which might be reduced by emotional
excitation, arousal or dlsturbances snd wes oconsidered in re-
lution to groups. Three groups of cailldren were chosen be-
tween the ages of eight and rifteen., These thyee groups
were: pormel, eamctionally disturbed snd sohizophrenic. There
were uinety ochildren in each group whioh msde a total of £70.

The test conslsted of six sets with five cards ian
esch set. The first set centajined the original Bender figures
and ¢ards and the remsinlug five sels were veried scoording
to tas vertical-horizontal und dlamond-rectansular orienta-
tion.

Folloéwing. the above rationale comparisons were made.

It was hypothesized that:
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1. There is no sigalficvent 4iffers.ce between the
amount of rotation produced by any two of the
six sets of csyds,

£, There is no signifiecent diffesrence betwesn the
amount of rotation produced by any two of the
five counfigurations.

3. There is no significant difference between
the asmount of rotatlon produced by any twe
of the three groups.

4. There is no significant interagtion between
the six sets and the five gonfiguretions in
the amount of rotatiom produced.

5. There is no significant isteracticn between
the nixz sete and the thres groups in the amount
of rotation produced,

6, There ia no signiricent intersoction between
the three groupr and the five configurations in
the amount of rotation produced.

7. There 1s no siguificant interasotion among the
aix eets, five configurations and the three
groups in the emount of reotation produced.

Uaing a three dimensionsl analysis of variznce apd
for the investligation, 1% was concluded that:

1. The three @rougs differed slgnificantly in the
ameunt of rotation produced. Blnee the groups
were selsoted in terms of ssverity of disturbance
it was shown thst a hiersrchy existed im rotation
with the normalse producing the leust end sehizo-

hrepnlos the most. It has been shown then that
he renge of oue utilizaetion 1s reduced in ocanes
of emotlonel disturbanos, arousal and excitation
thus producing more rotation becauss of the lack
of cues,

2., There was significance found among the sets with
four of the six ocombinations produeing more ro-
tation., It was found that the vartical orienta-
tion produced more than the horizontal, sand the
dlamond ground orientation predused more than the
reotangular.,

3. There were signifiocent differences among the oon-
figurationa, with configurstion 3 produoing the
most rotation followed by configuration 1.

4. There was a significant internotion found betwssn
groups by sets. This indicated thut the range of
cue utilization and figure-ground orlentation

were opersting together in certain coambinations
to produee rotation.
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%5. There was no siznificasnt interaction found between
groups by conflgurations,

6., There wes s sigonificant intersotion found between
seots by configzurations, This meant that both the
Tigure~ground orientation and oonfi,uraticn to-~
gether in certalin combinations were producing the
moet rotation,

7. There was pno signifiocant intsraction found smong
groups by sets by conflgurations,

Two fectors that are important then in understanding

rotution are figure-ground orisntution and cus availability.
l. ©Suggeastions and Consliderations for Future Feseareh,

8ince cue svallability was lamportant in counter-
acting rotution the next step would be an iavestigation of
soae of the available stimull which & sudjeoct mizht need for
& proper visusl orientation. This might include sueh things
ap the table edge or dirsetion of the grain of the table,
body pesition of ths sublect, size of the room,distance of
sub jeot from test cards and peripherzl versus c¢entral vision
ia relation to where exseminsr is szaied.

Another oconsideratiou would be ipn the direction of a
cross validetion atudy. This would pean tasin.: sets 4, e,
and £ combinsd with confisurations 1 za0d 3 and administesring
thea to the same kiad of populsilon used in this 2tudy to see
if consistent results would be found., If significant resulis
wers found, the nsxt step would bs to estublish & csutoff
goore for rotation for the three groups. Otner patholozical

groups besides the two used in this study could also be
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gdninistered the mew sets to see whal kipd of results would
be obtained. 7The ultimete goal bhelnz a more refined diagnog-
tic tool for soereening patholeglcal groups.

it is recsonable %o suppose that other factors plaey
a signifiocsnt role in the rotetion effect and among these
would probably be imdividual differences in personslity
structure and certain asspeots of the development of percepe
tion, such ss, the d4iffersnce in ths developmsntal seguence
for parts-of-a-fleld and fisld-es-a-whole. ¥ith regards to
parta-ol-a-rield what would be the developmental sequence in
terms of an ltem belng imfluencsd by the structure of the
surroundipng field? Further snslysis of thase factors would
probably add considerubly more in understaniing the dynsales
behind the rotation effect.
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adjusted”, Journel of Projeoiive Technligues, Vol. 20, ¥e. 2,
p . 187""135 .

He showed that two groups of children responded
differently to the different Bender-Cestalt figures, Zach
figure eliclted a varisty of responmes and slso provided
evidence that rotation waa & differentiel variazble in piecking
out the groups.

Callaway, E. apd ¥. Demdbe, “"Nsrrowed Attention:
Paychologl cal Phenomenon thet Acenmpanles a Cartaim “hysio-
logiocul Change", &%g&;xgg of Hsuroloxy and Psychlatry,

VOI.. 79, 1958; pc ‘&-geo

They studied focusing of subjscts in relstion to
central attantional processess. It was formulated thst the
attentive field tende to become narrowed by emotion or under
the influence of inoreased activity in ths broin stem
reticular forastion.
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Cameron, Norgun, lhe Pgyenolomy of I i _
ggegrdgr%, Kow York, HoGraw~ Coupany, 1947, p. 540-575,

n a biesocial approach Yo emotlons he nroposcd tast
emotions reduce s person's ability to perform bescuuse all

the neocessary cucs to make an approprisie resjcuss are no
longer available.

Casperson, Holand, "
Geometric Foras", Journsl of
Bo. §, 1850, p. GO6B-BE2,

The author obtulped dlserislnutive data for tuirty
s0lid geometric figures consisting of five varietions in the
construetion of sach of zix basiec forsws. These fcrms werse:
dissond, eolipse, trismgle, rsotengle, Gross and star., He
found thot the rectangle, in relation 6o the dlamond, had
better form snd simpler structure,

The Visual Diseriminstions of
Txperimentel Isyeholozy, Vol. 40,

Basterbook, J.4,, ¥"The Effect of RBmotion on Cue
Utilizetion and the Orgurnlizetion of Behauviour", Psychological
Revisw, Vol. 68, No. 3, 1889, p. 1B3-501.

He discussed ocus utilizetion in relaution Lo the
awount of infeorzation used, And found that exotions tended
to reduce the runze of cue utilication by improving the
amount of inforention available,

¥abisn, 4. A., "Yertical Rotation in Visuel Hotor
Performancge: 1ts fslationship to Heeding Reverssls", Journsl
of Bduostionel Fsyocholegy, Vol., 36, 1945, p. 129-154,

5 found that eseticnslly disturbed children tend to
rotate the horizontally orlentated Bender deslgns to the
vertical. Ip the ssme study, using oporasl children between
Lhe ayes of five and spine years, it would found that rotation
up to the age of seven wes sipschted. This was attrivuisd .o

s developmental phencmencn which is serrsoted after the age
of ssven,

Goldstein, X, and i, Jenserer, “Abslraot und lon-
¢rete Behaviour: An Experimentsl Study with Special Tests™,
Psycholozlcnl Monogzram, Vol. 53, He. 8239, 1941, p. 32-57.

They were interested in fisure-ground orisntstion
in raeistlon %o & sunloot's ~bility Lo copy calovad leslius
with blocks, <Ihey found that iln brazin-damagsed subjects
thers was brouble in ifferentimting bosiwsen the desiagn us
the flgure, and the white surrounding csrd area as the zround,
They Aiscoverad tnut the ve.tlowl sosition cuused pors
failures than w horizontul positicn. %Yhen the prefsrred
coafiguration wrs ohsnged or interfered with bty inccngruenscy
in positional relution Detwesn the figure and the sround,
per ornunte was mede .ore 4ifficult,
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Helsen, Harry and E.V. Fehrer, "The Role of fors
m m “ﬂn'. SLEMEE S A J al of Psyoch DY Vol. 4‘. 1952.
P- "Qulﬂ -

In s study 4esling with fora, they found that when
all oriterie sre considered the restangle had the dest form
and the dlamond figure the poorest.

Jeniins, M., "Affective Processes 1n Perception”,
Psyeholomical Bulletin,~Vol. 24, 1957, p. 100-127.

Btudying ohe utilizaticn in peroceptusl tasks he
found that whan thers was some degres of vagueness or asquiva-
lence in perceiving objeecte, there »as & narrowing of
attention., This was attridbutsd to an emotionsl component,

Kggpitz, BlizabethsM,, "The Bender-Uestalt Test und
Learning ODisturbances in Young Children”, Jourmal of €lini-
oal stg%ﬁlogz, Vol., 14, ¥o. 3, 1958, p. 202~-290, .

a atudy of seventy-seven ohildran with learning

disturbances she found that Bender figures 4, 1, &, and 7
producnd the moet rotation.

Sonfirmatory and Explanstory Experiments”,
’:« s 12X T Y “". 25 a’ Vﬂl. 95, 1%52. y. G%—&l?.

Bhapire considered retstion to be an anomaly of
peroeption and s funetion of disturbed fignra-gxaund rela-
tions on the Bloeks Design test. He assoclated brein dsnage
with rotation and found thst when figure and ground are of
the same ghape and simlilsarly orientated rotation is at a
minimum, He also found that sgunre orientation of a figure
produced lssa rotation than a dismond orientation.

mag%ra, M.B.,, "Experimental Studies of a Parceptual
?nemaly. :5 .

-------- y "Experimental Studles of & Pereceptual
Ancmaly. II1, The Teating of an Zxplenatory Theory", Journal
of Meptal Soience, Vol. 99, 1985, p. 394-409.

It was fourd thet normal su:jeots, when deprived of
most of their visual dirsctionel ecues while performing the
Blosk Design test, would rotate as much as braln-damaged

sg?ﬁaeta. This wos attributed to an exaaperated inhiditory
offeut,

Witkin, H.4A, and 8.E. Asch, "Studiss in Space Orien-
tation. IXI. Percegtion of the Upright in the Absance of a
Visual Fleld", Journs L B ._Peycholegy, Vol. 38,
1948, p. 603-614,

Normal subjeots were deprived of all directional oues
by heing placed in a dark room and they demonstrated thst for
many of the subjeets, perception of the upright was a func-
tion of the visusl directional cues avseilabla and that these

=
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sues are stable properties of certsin festures of visual
stimulation,

Yates, subrey J., "Hotation of Irswing by Braim-
Dazaged Patients™, Journal of Abnorazal and Ffoeial "syeholesgy,
VGI. 53. 1355, p. 173*.151-

Bubjectz were raquested to meke drawlng of the Block
Design Test and he found that fi-ures in s verticsl position
ipfluenced rotation mors than fi-tres in s horizontazl posi-
tion. BHe alse found thut & dismond-orientated zround
produced more rotztion than & sguere-orientsted sround,
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APPENDIX 1

ABBTRACT OF

The suip scunvcern of this study wes with She rotation

effect on the Bender-Gestalt performence of children., An

attempt was made to put forth seme of the underlylng ra-
tionale to aeoount for this rotztion effest, The rationale
proposed states that rotation might be imfluenced by stimulus
variation, cus utilization or a combinetion of the two.
Stimulus vuriation was menipulated in three weys: Tigure
variation in terms of vertical-horizontsl orientation,
ground in relation te a rectangular-dismond shape and figures
Binee they were considered 1o be non-squivalent items. Cue
utilization was copmidered as en {ndex of cerebral compateace
and to be affsoted by emotional disturbance, ezoitation or
arousel., For clarity the figure-ground variations ware de-
signated as aets, the figures were called coafiguretions and
range of oue utilization comsidered inm terms of groups.

The subjeots comsisted of 270 ohildren, between the
ages of elght and fifveen, ninety normals, ninety emctionally
disturbed and ninety schizophrenios, The instrument used

1 Jerry B. Fuller, dootorsl thesis presented to the
Sahicol of Psychology and Rduocation of the University of
O.tawa, Ontario, 1960, viii-79.
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sonsisted of zix zets of carde with five carde in sach set
maging a total of thirty cards. The first set consisted of
five of the ori-inal Bender-(estelt cards, with the other

five sots waried according to the verticsl-horizontal and
rectangular-dispond orientations,

The mein hypothesies to be tested was Lhat there were
0o significsnt differences among groups, sets, confiurations
or ¢ combination of the twe or more of the sbove fucters.

Interpretction of the reaulis showed thut thare was
a signitiocant diffarence emong the groupe which indlested
thet the mora exotionslly diasturbved, sxcited or aroused an
Individuszl wes the lsss "9 was able to druw on the necessury
cues to aynid rot:=btion. Thers was z2lso sigaiflicant d4if.
ferencee found asvonvy the sets. 1t wus shown that a verti-
cally orleststsd T1irure produced wore rot-tion then & hori-
zontal one, The diamond shape produced mere votation then the
regbangular shepe, For the confl urutions it wung {ound thzt
gonfisuration 3 preduced the nost rotstion fcllowed olesely
by oeonfi:urstiecn 1.

A sombinution of rroups by sets wes sisnllicont which
chows that both the svallabllity of cuees upd flrure-ground
orientotion wers opsrsting in produsing more rot.tion,

ihe combipation of sets by confi-~urstions was sigmi-
Ticent inlloc:sting that filgure-ground orientsatlon und confi-

Rurations> together were producing more roi.tion.
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Further ressurch should be concaermsd with discoverlng
what oues are lmportant to children for = corrset visuel,
oriestation. . ciross-velidetion study is nceded, espeecielly
with the last three sets when oombinac with conficurations. 1l
s«nd 3.

Other fwotors tLut night pley » sizuiticant role in
the rotutlon effeot, suoh as individusl &ifferecees in »ner
ponulity structure .’ levelopmental aspeocts of naercention,

should elsgo be investi;uted,
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