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lisTROmJGTlGH 

It has been noticed and shown that during the per-

formance of the bender-tie st alt test, many child ran would 

draw or reproduce the designs correctly but in a rotated 

position. Tat few studies on the Beader-Oestalt test report 

investigation of reasons as to why this distortion in repro-

duction occurs. However, one study has attributed it to 

brain damage and another to the regression phenomenon* Be-

sides these studies no one has tried to explain or account 

for this rotation effect by children on the Bender-Gestalt 

test. 

The present report presents the results of an experi-

ment 1m which the investigator attempted to show that rota-

tion on the Bender-Gee,talt cards might be Influenced by 

stimulus variation, cue utilisation or a combination of the 

two. 

The first chapter of the report presents the review 

of the literature. This chapter is divided Into three 

sections. The first deals with children and saturation as-

pects. The second with the performance of emotionally dis-

turbed and schisophrenic children. The last section is 

concerned with the performance of brain-damaged and mentally 

defective children on the Bender-Sestalt test. 

Chapter IX Is concerned with the theoretical consi-

derations of rotation. It Is divided iato two sections, one 
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dealing with stimulus variation and the ota@r wita cue 

utilization. The section on stimulus variation is further 

aiviiad into the sub-headings; figure variation, ground 

variation and configuration. 

The third chapter Is concerned with a description of 

the experiasental design. description of tn« subjects is 

presented and the instrument is discussed. Tbe statistical 

approach used is also stated. 

Chapter IV presents the results of the experiment 

and Chapter V attempts an adequate interpretation of the 

results. 

In the last section of the report, a summary and 

conclusion is given and tbe possible Implications, for 

further research, are suggested. 



CHATOR X 

XBVXXW OF TH8 LITER/TUIiE 

The Bender-Qestalt visual motor test was originally 

conceived as a visual-motor performance test to axplora the 

geetalt function in perception.1 la recent years there has 

bean increased use and investigation of this teat by psycho-

logists and psychiatrists as a clinical instrument for the 

diagnosis of personality dynamics and psyehopathology. Mora 

explicitly, it has been used to determine the relationship of 

Bender performance to organic disease, to maturation level, 

to psychosis, to neurosis, and mental deficiency. Sinoe 

the publication of Bender's Monograph, research studies have 

been primarily concerned with the development of objective 

scoring systems, problems of Interpretation, and validation. 

It would be beyond the scope of this paper to mention the 

numerous research studies that have been carried out in 

these areas. 

Xn addition to standard instructions* other 

methods of administration have been developed, Including 

1 Lauretta Bender, "A Visual Motor Gestalt Test and 
its Clinical Usaw, Amarioan Qrthopayohlatrlo Association 
Research Monograph. Ho. 3. 1988. ix-196 v. 

Z — -, Instructions for the Use of the Visual 
Motor QestsJLt Test. New York, American Orthopsychiatric 
Association, 1946, 6 p. 
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the methods of elaboration,3 taohiatosoopic exposure,4, hapto-

klnetlc form,^ and recall,® which for the most part have been 

concerned with adult performance. 

Until the last few ysurs investigation of children's 

perform&noe on the Bender test has been relatively limited 

and a review of these stadia® can adequately be treated under 

the following headings: 

1. Children and Maturation Aspects; 
2. Ferform&noe of Emotionally Disturbed and 

fcobiJ&ophrenlo Children; and 
5. Performance of Brain-damaged and Mentally 

Defective Children. 

1. Children and Maturation Aspects. 

The earliest research with children centered around 

maturation. Bender7 obtained test records for eight hundred 

8 H. L. Hutt, "Beviaed Bender Visual-Motor Gestalt 
Test", in A. Welder (ad.), Contributions Toward Radical 
Paycholo&r. Sew York, Koaald Fress, 1950, p. 660-687. 

4 James Sacks, MA Study of Morm&l and Paranoid 
Schisophrenic Beaponsea to Taehlstoscapio Presentation of the 
Sender-Oestalt Test", Unpublished Master * s Thesis. Univer-
sity of Chicago, 1950, 69 p. 

5 B. Berkley, "A Study Comparing the Performance of 
Brain Damage Cases in the Bendar-Oestalt Test and a Tactual 
Kinesthetic Version of the Same", Unpublished Doctoral 
Thesis. western Reserve University, 1952, 149 p. 

6 J. X. Hanviok and A. L. Anderson, wThe Fffaat of 
Focal Brain Lesions on Hecall and on the Production of Rota-
tions in the Bender-Qastalt Test", Journal of Consulting 
Psychology, Vol. 14, 1950, p. 197-19&. 

7 Lauretta Bender, op. oit.. p» 112-156. 
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children end developed normative data for each age level 

from three to twelve years. She provided a series of tahlea 

by which the approximate a&e level for ©aeh of the nine 

figures could be estimated. However, information in these 

tables was neither sufficiently detailed nor in a form that 

was easily utilized as an objective estimate of the 

"maturation level" to which she referred. Despite this, her 

work has beea corroborated by further research reported by 

Marrlman and Harrim&n,8 Baldwin,¥ Keller,10 and ̂ ascal and 

Suttell.11 

2. Performance of Emotionally Disturbed 
and Schizophrenic Children. 

Byrd's** Investigation of the Bender Test relating 

to performance of children in need of psychotherapy has 

8 M. Harriman and P.L. Earrlsaan, "Bender-Oestalt Test 
as a Measure of School Heaviness4*, Journal of CI laical 
Psychology. Vol. 6, 1950, p. 175-177. 

9 M.V. Baldwin, WA lots RagavAlag the Suggested Uee 
of the Bandar Visual Motor Test as a Measure of School Readi-
ness1*, Journal of Clinical Psychology. 1950, Vol. 6, p.412-415. 

10 James Caller, wThe Use of a Bander-0®stalt Matura-
tion Laval Scoring System with Mentally Handicapped Children", 
American Journal of Orthonavehlatry. Tol. 36, 1955, p. S63-S73. 

11 0. R, Fasoal and Barbara J. Suttall, The Bendar-
Oestalt Test. Kew York, Gruae &. Stratton, 1951, X-E74 p. 

IS Eugene tod, »$&Q Sllalcal Validity or the Bender-
Oestalt Teat with Children*, Journal of Projective Techniques. 
Vol. 20, 1956, p. 187-136. *" ia**a *" 
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provided a basis for knowing ''hat may be expected from emo-

tionally disturbed as well as from emotionally healthy 

children on the test. He used two hundred normal children 

as well as two hundred in nood of payohotiierapy. Four fac-

tors which differentiated significantly between the per-

formance of the two groups were rotation, change in curvature, 

orderly sequence, and closure difficulties. Rotation occurred 

at all ages above nine and collision occurred only at the age® 

of fourteen and fifteen. Byrd found there was a great deal 

of overlap between the various age groups and cautioned 

against evaluation of a record on the basis of a sign approach 

alone. The major defect of his study was failure to inves-

tigate the interpretation of differentiating variables. 

In a study of fifteen schizophrenics, fifteen re~ 

tarded (familial), and fiftaan normal children ail ranging in 

age from eleven to sixteen years, Goldberg^3 found that 

while there was a significant difforesnee between the normal 

group and the abnormal groups combined, there was none be-

tween the schisophrenic ant retarded groups. The retarded 

group tended to produce s&all figures in rigid pattern, used 

primitive loops, rotated the ficursa, and demonstrated uneven 

13 Franklin H. Goldberg, "The rarformanoa of Schizo-
phrenic Retarded and Kormal Children on the Bandar-Gestalt*, 
American Journal of Menta^ format an ay, vol. 61, 19S7, p. 5v— 
555. 
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Una quality. In agreement %ith Bender's1* observations, it 

was found that the sahlmophrenlc group usually elicited an 

umpatternod sequence, enlarged designs, rotation and perse-

veration. Soma of the patterns of the schisophrenic records 

which she described were also representative of the drawings 

of the retarded children, which included the tendency toward 

rotation and the use of circles Instead of dots. Ho Inter-

pretive baals for his qualitative findings were submitted by 

the author. 

Olawson15 compared the performance on the Bandar of 

eighty emotionally disturbed children with eighty normal 

children in the a$e ram«e from 7 to IS years. The latter 

group was found to be more accurate In their performance. 

Clawson found that the thirteen moat significantly discrimi-

nating factors ware order of sequence, use of white space, 

change in size, closure, regression, rotation, change is 

angulation, change in curvature, Incorrect number of units, 

direction of drawing, erasure, separation, and workover. 

8yrd*w had previously found seven of these factors to 

differentlata between his two groups and helped verify the 

14 Lauretta Bender, Child rsycalatrie TeohnlQuea. 
Springfield, Illlneia, Charles 0. Tho&aa, 195S, p. xl-84-86. 

15 Aileen Clawson, "The Bender Visual Motor Test as 
am Index of Emotional Disturbance", Journal Projective 
TsohRiauea. Vol. 23, 1959, p. 138-&G6. 

16 Eugene Byrd, GO. olt.. p. 132-135. 
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hypotheaia that certain factors of the gender test can ba 

used to evaluate personality variables. 

Although the parpos® of Clawson's study was to give 

interpretive significance to the different faetora that have 

been considered important in the reproduction of the Bender 

figures, her report was vague and at times failed to provide 

any Intarprativa hypothesis. This was © specially true la the 

case ©f rotation, about which she stated: 

Whan all figures with change of axis 15° were 
counted as "rotated", the sign became a significant 
differentiating factor. It would appear that the 
small rotations have greater diagnostic value but 
no hypotheaia was formulated.*7 

Fabian18 worked with a group of emotionally disturbed 

children who were claasiflad as retarded readers and non-

readera and found them to have the tendency to rotata the 

horizontally oriented Bandar designs to the vertical. In the 

same study, using 586 non&l children ram&img in age from 

five to nine years, ha 

The tendency to rotata horizontally directed 
configuration to the vertical position is found in 
the normal child of pra-sehool and beginning-school 
age. It la a developmental phenomenon which is 
gradually corrected as the child matures bat does 
not disappear until ha is seven or sight yeara of 
age.19 

17 Allaen Clawson, OP. clt.. p. 205. 

18 A. A. Fabian, "Vertical Eotatioa ia Visual Motor 
Performance, Its Halation t© Beading leveraala*, Journal of 
"-satloaal Fmyehmlmffir, tol. 36, 1945, p. 1S9-1S4; 

It M . Shld., p. 151. 
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In an attempt to account for vertical rotation, 

Fabian stated: 

Although vartioalization is a developmental 
phenomenon, its persistence may be indicative of 
either mental deflaieney or organic brain disease 
where it Is a regressive feature. In the general 
school population, however, these abnormal condi-
tions are relatively Infrequent and, if present, 
they can be readily ascertained. Much more common 
are infantile patterns of behaviour due to emo-
tional difficulties of environmental handicaps 
which Inhibit the learning process and which betray 
themselves by primitive visual motor tendencies 
such as vertle&liaation.20 

K*plts«L In a study of children with learning dls-

turbances, used a group of seventy-seven children in the 

age range of 6 years, 4 months, to 10 years, 6 months, to 

teat and refine a scoring, system and cross-validated her 

findings on a group of fifty-ono children. The sevan fac-

tor© which she found significant were distortion of shape, 

rotation, substitution of circles or dashes for dota, per-

severation, failure to Integrate parts into wholas, three 

or more angles in the curve, and anglea missing or extra. 

The cards that showed the most distortion ware Figures a, 

1, 3, and 7. 

In relation to rotation and some of the other 

variables ftoppitss concluded: 

^0 £!• Ibid.. p. IM. 

21 Xlit&abeth fieypltm, *Tn© Bander-Gestalt Test and 
t eaming Diaturbanoee l a TOURS Children", Journal of Cl in ica l 
Psychology, Vol. 14, 1986, p . E9S-295. ' 
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Since all of these deviations are found among 
young children as wall as among psychotic patients, 
according to Pascal and fmttell, it la hypothesised 
that wa are dealing hare with phenomena of either 
Immaturity and/or a loss of control due to con-
fusion or regression.£2 

Koppitz, ilk® Fabian,** offered a very limited ex-

planation to account for rotation, but did not elaborate the 

suggested possibility. 

It can be observed from the above studies that rota-

tion was the one variable which consistently appeared to 

differentiate the emotionally disturbed and schizophrenic 

child from the normal, but not the emotionally disturbed 

from the schizophrenic child. 

5. Performance of Brain-damaged and 
Mentally Defective Children. 

In comparing the performance of the Bender by thirty-

three brain-injured mental dafeetivea with that of thirty-

three familial mental defebtivea, Bsnsberg2* found that the 

latter group were significantly mora aoeurate in Bender 

performance. The three tariablea of the Bender Test re-

productions that he found significantly discriminating ware 

23 A.A. Fabian, g», o l t . . p . 129-154. 

24 G.J. Bensberg, "Parfora-inoa of Brain-inJuiad and 
f ami l i a l Mental Defectives on the Bonder GestalV*, Journal 
of Oonaultiaa Psychology. Vol. 16, 1932, p . 61-64. 
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rotations and reversals, repetition of parts end the use of 

lines instead of dots. Apart fro© mentioning the above 

characteristics there was no attempt to interpret the signi-

ficance of these variables. 

Baroff23 reported a significant difference between 

brain-injured twins and non-brain-lnjursd twlna, in which the 

former had more perseverations, especially on design 1. In 

addition, they omitted a major part of at least one figure, 

most frequently number 7. 

In a study of fifty-four exogenous und fifty-four 

endogenous subjects, Feldman2* found the same variables &® 

Baroff,27 plus a failure ©f the exogenous group to overlap 

figures. He also found that twenty-eight of the aadogenous 

sad thirty-eight of the exogenous subjects produced rotations 

on all designs, but thera was no reliable discrimination 

between the two groups in this regard. 

In a study that dealt directly with rotation, 

Hanvlk had observed and stated:28 

25 George S. Baroff, **B@hder Visual-Motor Function 
In Mental Deficiency", American Journal of Mental Deficiency. 
Vol. 61, 1957, p. 753-758. 

£6 Irving S. feldman, Psychological Differences 
Among Moron and Borderline Kental Defectives**, Amerioaa Jour 
nal of Mental Deficiency. Vol. $7, 1953, p. 484-494. 

27 George Baroff, op. ol^.. p. 738. 

28 Xeo J. Hanvifc, wIote on Rotation in Bsnder-Gestalt 
Test", Journal of Cllaloal Psychology. Vol. 9, 1933, p. 399. 
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I t haa been our opinion for soae x>i&® tha t the 
ro ta t ion of the Bender f igures I s an eves mr& 
malignant sign when i t oeeurs in children than when 
i t occurs in adul ts &M tha t ro ta t ion i s a v i s u a l -
motor aberrat ion almost pathognomic for brain 
damage in children.^® 

Samvik found the aiestroeaoephalogram to be a good check for 

brain damage, alftsa ha obtained a high co r re l a t ion between 

ro ta t ions of tha Bandar figuraa and al£Ctroesoaph©l0&r«.phlc 

abnormali t ies . In a group of twenty children who produced 

one or more ro ta t ions on the BeM§£» an abnormal e lec t roence-

phalogram numbered eighty p&v cent . 

S a l p i n g o l a a s imi la r study using f i f t een brmia-

injured and f i f teen non-brala injured defective chi ldren , 

found no s igni f icant difference in the number of r o t a t i o n s 

between the two groups. Siia@® ro ta t ion %as found in both 

groups, f a i lu re to obtain significance was possibly oaused by 

the overlap batween. tha groups. A fur ther explanation might 

be found in the operat ional def in i t ion of ro t a t i on : 

A "rotation*1 e r ro r was defined &a a 90° 
turning of tbs an t l r a f igure oa i t s hor izonta l 
v e r t i c a l axis with the reX&tionahlp setweoR the 
pa r t s maintained.** 

*» £&• IfrMU. p. 399. 

30 Virginia a . Ealpin, R o t a t i o n a l Errors on SG**, 
Agerloan Journal of Mental Deficiency. Vol. 5$ , 19SS, 
p . 464-46S. 
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Aa Clawson*8 pointed out earlier, it might possibly 

make a difference if rotation had bean measured by the 

number of degrees from the original axis, thus taking Into 

account the smaller rotations. 

It has been seen that during the performance of the 

Beadsr-Qe&t&lt many children have irawn or reproduced the de-

eiga correctly but in a rotated position. 

Rotation has been found to occur more significantly 

In pathological groups than in normal groups, yet few 

studies have attempted to determine the reasons for this 

distortion lm reproduction. However, one study had suggested 

ita relationship In brain-Injured children to a leaion, 

most likely la the basal ganglia, while i» children with 

learning problems it was ascribed to the regressive 

phenomenon.3*» 3S* 

Since there have been so few attempts in the past to 

account for the appearance of rotation, further investiga-

tion is needed. The next chapter will attempt to provide a 

tentative rationale for rotation on the Bandar-G-eatalt cards 

In terma of the influence of stimulus variation, cue 

S8 Ailaan Clawson, mt^ pit.. p. SOS, 

33 Leo Haavik, OB* alt., p. 399. 

34 A. '. Fabian, pp. pit.- p. 155-154. 

35 lllaabath r.oppitss, m>. ait.. p. 29S. 



REVIEW OF TiB LXTCRATtraB i g 

ut i l izat ion or a combination of the ti?o. 
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TiillOtZriOLL COKSIOSBATIOBS OF icGTA'IIOK 

1. Stimulus Variation. 

Boring in a recent article stated: 

The effective stimulus Is not &n object but 
a property of the stimulus-object, some orucial 
property that cannot be altered without changing 
tne response, some property that regains invariant, 
for a ̂ lven response, in the ftc© of transformation 
of otner characteristics.i 

It would seem that stimulus-objects, In this paoer the Bender 

Oardn and their designs, hh.ve a number of properties. These 

properties of the stimulus-object may be of greater or 

laeser importance in producing a response. Can the role of 

oertaln stimulus properties be observed by varying certain 

aspeots of the stimulus situation? This pspor sill consider 

certain stimulus variations of the Baader Test in tersas of 

variation of figure, ground, *md configurations together with 

thsir influence, if any, upon rotation. 

A. Figure Variation. 

The word figure applies to the design which the sub-

j ec t has to reproduce, sad wi l l be considered in terms of 

a ho r i zon ta l -ve r t i ca l o r i en ta t ion to the background. The 

1 Edwin a . Boring, "Visual Perceptions as Inv i r i ance" , 
Farcholoaiaal Review. Vol. 59, Ho. 2 , 1952, p . 141-146. 
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fiv© or ig ina l fftander f l suras uaad in •h l r study ware a l l In 

a hor izontal re la t ionship to the baok'pnund. Thit i s , both 

f igure and background wsre or ientat^d in the same d i r ec t i on . 

Goldstein and rcisc-rer,^ l a &n e /??r i ,ent usin*; tfca 

floha Hooks , f r ^ l t-\;.t 'I*' v , * : i 3 1 posi t ion atv<*jrad 

str;;igur to the a'.i^j-iCt tfro f"© posi t ion on a horizontal 

basse; tola produced a greater amount of ro ta t ion In the r e -

production of the blocks. They concluded: 

. . . posi t ion on a horizontal b.^ee of such 
figure Is more n a t u r a l , more concrete if preferred 
configuration i s chi-D^e-i or Interfered with rs@r-
foraance i s made more d i f f i c u l t . ^ 

Shapiro* in a study using the SCohs Blocks stateds 

. . . when f igure i s wara l la l to the axis of the 
background the ancmily would be clnltaized, and when 
f igure i s a t aa angle m&sdUaiaed.® 

An ^anomaly* for Bhapiro exis ted whan a pa t te rn had been 

correc t ly produced, but ro ta ted by 4S@j vary seldom was the 

pat tern found to be rotated to a g rea te r extent than 45°. 

Z K. Goldstein and tf. Soheerar, "Abstract and Oon 
Crete Behaviour: .in E x p e r t at a l scudy v i t h COOCIHI Tes t s" , 
yayaholoiflaai goaogyasif Vol. 52, 1941, p . 32-57. 

$*!&• ^b id .» p . 40 . 

4 M.B. Shapiro, " Ixper i sea ta l Studies of a Percep-
t u a l AnoMfcly. I I . Conflrmtory and Ixp lana tory n , Journal of 
feantal a s l ancs . Vol. 98, 1952, p . S05-617. 

5 I d . I b i d . , p . 61d. 
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Using tha saae t e s t , Yates 6 had h i s subjects draw 

both tha f igure and grows* designs . He foaad tha f igure 

exerted tha mala influence whoa i t was in a v e r t i c a l pos i t ion 

ra ther than a Horizontal one. 

Williams,* ss iag tha Mock m»im. . fas t , found there 

was a a iga l f leant in te rac t ion betweea f l su re and ground. 

However, ro t a t ion was increased whan figure and ground were 

incongruQn t . 

A further study by BaJcay and Schiller® ahowed aoriaal 

sub jec t s , when asked t© turn a f igure in to any pos i t i on , 

alooat always plaaed tha figure with tha l inea of syiametry 

p a r a l l e l to e i the r tha ve r t i ca l or hor izonta l axis of tha 

v isual f i e l d . 

'£&&&* s tudies seem to indica te t ha t o r ien ta t ion of a 

f igure does a f fec t tha sub jec t ' s performance, l a n e s , tha 

proper t ies of a f igu re , i n r e l a t ion to hor izonta l and v e r t i -

cal or ienta t ion* should ha explored to see what effect t h a r a 

ia upon tha ro ta t ion f ac to r . I t can now be pos tu la tes t h a t 

6 Aubrey 3". Vatas, f lo ta t ion of urawin&a by Braia-
Dama^ed ? a t l a n t a w . journal of Ahnorstal and Sool&l Payefreloar. 
Vol. 58, 19S6, p . 178-181, 

7 Harold i*. Wil l iaaa , a t . a l . , *The Bela t lea ©f Brala 
Injury and Visual Perception to Black Basis® nota t ion* , 
Journal of qonaaltlmg gaycaolo&v. t o l . SO, 1956, p . £75-£80. 

8 S . Sakay and P . S* S c h i l l e r , *1iaalpul s t ive Correction 
of Visually Presented f igures* , toarioaa Journal of *>ay ehoio&y. 
Vol. 6 1 , 1943, p . 487-502. 
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rotation may occur more frequently on the Binder Cards whan 

tha figure is la a vortical position ratb^r than la a 

horizontal one. 

The foregoing section has considered an aspect in the 

variation of figure. fiias® variations will be treated in 

different groups of cards with the sama five designs in oach 

group. However, for convenience these variations will 

henceforth be designated by use of the term sets. 

3. 0round Variation. 

The original Bender figures were placed on rectan-

gular carda. this section will b© concerned with ground 

orientation as influenced either by a rectangular or diamond 

shaped card. 

The ground , defined as the white oard on which the 

design is placed, has been shown to affect the amount of 

rotation. ©oldatein and Seheerer9 found in the use of their 

cube test that a diamond orientation of a cube tended to in-

creaae the frequency of rotation, while the square orienta-

tion tended to dlffllnish It. They considered the dleaond to 

have "worse form* than the square, fhe latter was the pre-

ferred configuration aince simplicity and balance tended to 

lessen rotation. Their work has been corroborated by 

9 Ooldsteia and Soheerer, op. alt.. p, 39-42. 
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Shapiro,10 r . t a s . i i and Williams*8 *ho found the Son .Blocks 

with a diamond-orientated ground produood mors ro ta t ion than 

a square-orientated ground. 

To conclude, Koffica2-5 reported t h a t Martmana fouad 

tha c r i t i c a l fusion r a t e for a f l ickered square poia t in -

creased when I t was turned in to the diamond pos ic ioa . 

Tha abova s tudies siva some indica t ion that tne 

proper t ies of a diamond figure are not as sabai-aatiel as 

those of a square f igure . More ro ta t ion saoies to occur whan 

an object i s in a diamond shape than in a souare. 

Can i t ba assumed t h a t the proper t ies of tha Binder 

Carda. presented in a rectangular shape, would produce the 

same, moie, or l eas ro ta t ion than when presented in a diamond 

shape4? 

The quant i ta t ive r e s u l t s ©f Eolson1 4 concerning 

c r i t e r i a for diffarent types of form indicated di f ferent 

c r i t e r i a favoured l l f f e r an t forms. The c r i t e r i a he used can 

be styaffl&riaed as follows: the fora requir ing the l e a s t 

amount of l i g h t ; tne form tha t was confused the l e a s t nuaber 

10 i". B. Shapiro, OP. eit.. p. 615*616. 

11 Aubrey S. Yates, op. clt.. p. 179-180. 

IS Harold Williams, ®t el.. pp. clt. p. 874-275. 

London, Ke^an Paul , 1935, xal-£70 p . 

14 Harry Kelson sn4 B.V. Fearer , *Th© Pole of lor® 
i B £ S r f ! 8 U * M**iQ&n J o m a a l Q* FsycnoloCT. Vol. 44, 1932, 
p . 79-10E. 
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of Mae* with other few*} tha fora that required tha least 

amount ©f ra-axpaaaraaj aad tha for® aeaa f i r s t tha greatest 

number of times. The flan**** m*& ware tha t r i ang le , eagle, 

square, c i r c l e , raatgaagle, ami diaooad. laiaoa oomaladed* 

If «• w«r* t o shoass tha bast form oa the basis 
of a l l our cr i ter ia taken together, tha reeta&fla 
would gat f i r s t f l a t s . IS 

following tha reateagle i a order of bast form was tha seuare 

and circle with tha iiasnoai a t tha opposite extreme. 

G&sperson,ifi sjbtatMa disorlaiaat ive data for th i r ty 

geometric figures nhiah consisted of five variations l a tha 

use of six basic for&s. l i s subjects ware required t o sake 

visual Judajaaats of that* forma, the basic forma employed 

%ara tha t r iangle , alli$#«# diamoad, rectangle, cross aad 

s ta r . Xa terms of ra la t lve dlaorimiaabillty of fossa 

ualaf area, mMtmm dimension, variation of perisatare aad 

to ta l par east ©f correct reports for each form, tha 

following order was fouads t r i » $ l # , rectangle, cross, 

c i rc le , di&sioad, and s t a r . Ja terms of t a t a l responses osds 

for each form shown, the fallowing order was found; olrole 

16 Koland Caspar son, *fhe Visual BisariMBStloa of 
©aa^t r la F o ^ % im,m* of l ^ e r l p i a t a l -Pisyohoio^r, Vol. 40, 
1950, p . 66©-6o». 
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rec tang le , t r i a n g l e , cUuaond, and c ross . 

In the above s t ud i e s , evidence f i r s t showed that a 

diamond-shaped ground tended to produce oora ro ta t ion than 

a aquar@-shaped ground. Secondly, i t ttaa shown tha t in r e -

l a t i on to a aiaiaoad-shaped ofejaot a re6tan$alar shap© was, 

la terms of for®, as ••good* and as w simple* in s t ruc ture as 

a square. 

Therefore, i t might be postulated that ro ta t ion w i l l 

ooour &©re often on the Bender Sards when the background i s 

l a the shape of a diamond than when i t i s in the shape of a 

rec tangle . 

The foregoing section has eonsidersd ce r ta in aspects 

in var ia t ion of the ground, fhase v a r i a t i o n s , as l a the 

sect ion e n t i t l e d ^Figure Variation*', w i l l also be designated 

by tha term s e t s . 

The next sect ion w i l l deal with tha f ive designs, 

which wi l l l a the future be ©ailed configurat ions. 

0, Goaligurat ions. 

fh® eonfiguratioas used in t h i s axperlsteat were 

designs a* i» £» S, and © of the or ig ina l Ba.ad@r d e s i g n s . i 7 

The Qhoiae of these f ive configurations w i l l b® discussed 

l a t e r . l a consideration of each individual coaflguratloa i t 

has bee* pointed out tha t they are aot equivalent items and 

17 Lauretta Bender, pp. c l t . , p . 4 . 
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that different configurations will elicit different raepoaass. 

Bandar*ai@ findings, as stated ia har chart, showed that only 

twenty-five par cent of the adults %ere able to copy figure 

1 correctly. Tha important factor here was the pairing of 

dots, which wars baaed upon recognition of a Oast alt prin-

ciple. Each of the configurations was based upon a parti-

cular Osstslt principle, which gave it a distinction of Its 

own. fas chart further showed that different ooafIgurations 

ware mastered at different ages, i.e., Figures a, 1, 4, and 

5 at six years of age and Figures 6 and 8 at- eight years. 

Koppitz19 found whaa the configurations ware analysed 

separately la regard to distortloa, that distortion occurred 

less frequently in 1, 4, 6, and B and more frequently ia Fi-

gures a, s, 3, &, and 7. la a study by sgsPhersos®® confi-

gurations a, 1, S, 3, and £» were the oaes that showed tha 

most distortloa. 

Other studies 2 11^*^ tove a&ewB that different res-

ponses w#re obtained fro® different configurations depending 

18 I d . I b i d . , p . 132-133. 

19 I . X. Koppitz, ©p. c i t . , p . S95. 

SO Marian White McPhorson and Loret te A. ?ep ln , 
"Consistency of ^p roduc t ions ©f leader-Gesta l t Designs", 
J s a r a s l of Ol la lca l fsvohology. Vol. 1 1 , 1955, p . 165-166. 

31 Eugene Byrd, on. sit., p. 186-131. 

28 George S. Baroff, op. alt., p. 756-758. 

2$ franklin 1. Goldberg, ota. cit.. p. SS3-534. 
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upon the kind of .iroup used aud the type of syiaptom studied. 

I t oan b© assumed £T®& the above s tud ies tha t tha 

Bandar configurations are aot equivalent i tems, Therefore, 

i t can be postulated ths t sooa of this configurations produce 

aore ro t a t ion than o the r s . 

2. Cue U t i l i s a t i o n . 

In 1947, Ouaieron554 made the assuaptioa that emotions 

reduce carabral Q©ap©te&3©. He considered cerebral coops-

teaee as being able to use all the cuss or information 

necessary at -.-ay one tie© for an appropriate response. The 

use of cues or, as designated ia this study, the raa&® of 

cue utilization, was described in general by lasterbrook as; 

The total number of anvironmental cues la any 
situation thai an organism observes, saintains an 
orientation towards, responds to, or associates 
with a response.S5 

Oue utilisation was considered equivalent to tha amount of 

information la use by a parson at any om tlae. The informa-

tion used uaier certain ©ircum&tassoes is related to tha 

au&ber of cues aaployed. Therefore, the ©ore difficult tha 

task, tha greater amount of inform* tj ca or nuaber ..of cuss 

B4 H. Cameron, fhe_Psychology of Behavior disorders 
Saw Yorfc, McGraw-Hill, 1947, p ~b40-$*&": *--*•-•*--—-* 

£5 *T.A. £aaterbrook, "Tha If feet of laotion on Cue 
Utilization and the organisation of Behaviour", Psycholo-
gical Heview, Vol. 66, 19S9, p. 185. 



TiiEOIiillCxL Q'JI:^±LT„ ;±vx S 01' ."Wi-VlIOst 22 

n e e d e d . z % * z n 

I t has been showa th>t the r.-.nge of cue u t i l i z a t i o a 

may be thought of ^s " t o t a l i a f o r a a t i o a u s e d " . 2 8 * * 9 » w 0 

This impl ies t n a t the r - ^ j e of cue u t i l i s a t i o n o&n be r e -

garded as ©a index of o a r e b r a l competence. 

Two o the r s t u d i e s 5 1 ' 3 2 i a comparative psychology have 

advanced a hypothes is to t h i s e f f e c t . F u r t h e r suppor t has 

26 ? . L. Broodhars t , "The l e t e r e c t i o n cf Task Dif-
f i c u l t y and L a t u r a t i o a i The Yerkas-Dodsoa Law Hevived", Acta 
Psycho log i e s . Vol . 16 , 1959, p . 321-335. 

27 H. P . Bahr iek , " I n c i d e n t a l Learning under Two 
I n c e n t i v e Cond i t ions" , Jou rna l of g y p a r l a a a t a l Psychology. 
Vol . 4 7 , 1954, p . 170-17X 

SB O.A. M i l l e r , "The Magical ruxbar Feven, P lus o r 
Minus 'Two: So&e Ll&i ts on Our Capaci ty f o r P rocess ing I n -
fo rmat ion" , Psyahologios l Review. Vol . 6 3 , 1956, p . 61 -97 . 

S9_T. "E. Hick, "On the Kate of Gala Informat ion*^ 
^ u a r t a y l y Jou rna l of teoerlasatal Tsyonoloigy. Vo l . 4 , 1952, 

30 fit. A. Bora and H. Baheas t e in , " I n f o r s e t i o n Theory 
and Immediate R e c a l l " , Jou rna l of ^ x p s y l a a a t a l Psychology. 
Vol . 44 , 1952, p . 260-f"" 

Si D. 0 . Hebb aad 1 . h. Thompson, rt?h© o o o i a l S i g n i -
fic&LCG of Animal S t u d i e s * , i n Q. Lindsay ( e d . ) , g 
cf S o c i a l Psychology, Saiabria^a, Mass. , Mdison-Welsey , 1954, 
p . 531*561. 

*>£ n . Vv. H i s s e a , "Fhylogeaeti© Coffiparisoa", i n o . E. 
S tevens ( e d . ) , Handbook of 1*xo®rI&eatal Psychology, Haw Tork , 
w i l e y , 19»1 , p . S47-386. 
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bean givea by airroa'55 and Griew^4 ia thx-t the ran::e of cue 

utilisation appears to be reiuoid by agoing of ths subject. 

Brain-inJurod sublets sc-.etliiss saake errors of 

orientation ia the ̂ reproduction of a fi;.ure and Seech39 has 

sbowa this eseureaG® tc b© ae^atively r ranted to intelligence. 

This study «lso saws to support the proposition that range 

of cue utilization is an index of cerebral ccsipateace. 

It is than felt t^t ar. ladividu;! is competent whea 

he is able to use all tha ouea or infer,--.ticn available at 

aay one ti^e for an appropriate response. 

That amotion tends to reduce thir TLVJB of cu® utili-

zation is reported by Tasterbrook** and r>uffy.®7 They bave 

shown that section Is aroused to a greater extent and general 

sxcitseat is increased &ore la neurotics tban in norawds. It is 

also greater ia subjects under stress, threat, or frastrstioa. 

33 3". !.. lirran, "A factorial Analysis of the ̂ echsler-
Bellevue Scale Sivea to an Slderly Population**, Journal of 
Ocasulting FSycnoloay. Vol. IS, 1952, p. 399-405. 

34 8. Srlew, *Ag® Chsagss and Information Loss in Per-
formance of a T*ursult Tracking Task Involving Interrupted 
Preview"*, Journal of Zxaerl&eatal Psychology. Vol. 55, 1958, 
p. 4SS-4S9. 

35 H. R. Be@oh, wia Iarastisatioa of the.Ferforasaoa 
on s PsTOaptual-Motor Task by Veyehotlo Patients with Special 
Reference to Sraia-Daaapre". Unpublished Ph.D. Thsfis. Univer-
sity of London.Library, 1956, I'ttrp'. a — 

SS 3. A. taeterbrook, pp. cit.. p. 183-S01. 

37 E. Buffy, Laep«r*s "Motivational Theory of l&otloa", 

Fsychol6gioal Review, Vol. o5, 1048, p. 3E4-528. 
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Callaway aad co-workers86 have hypothesized that the 

attentive field teads to beoose narrower ia eaotloaally dis-

turbed subjects aad that tha perceptive field also teads to 

be reduced. 

lyseaek aad Grange*®* showed that aeurotio sad psy-

chotic patieats were slower la three dimeaaioaal pereeptioa, 

made lower acuity scores aad lower scores la recognising 

briefly exposed letters, this again showed reduced usage of 

tha cues preseated. 

Xt has beea suggested that the reduetloa uader stress 

la the range of cue utilisation represents a decrease ia tha 

perceptive field,*0*4i 

Jeakiaa*^ showed that whea there is sosa degree of 

ambiguity or equivalence la a perceived object, there is a 

3© 2. Oallaway and X. Bembe, **larrowad Attaatioaj A 
Psyo ological Pheaosteaoa that Accompanies a Oertaia Faysiolo-
gisal OhaafaB, Axcnlves Keurology sad fsyehl&fepy. Vol. 79, 
1958, p. 74-90. 

39 I. J. tyseack aad %. *. 0>magar, Faroap ta&i fro -
cess aad Hiatal Xllaass. Loadoa, Chapman sad Hall, 1957, 

p. 839. 

40 A. K. Busstl l , "The Eestrlctioa of Peripheral Vi-
sloas During Exposure to lot aad Humid Conditions", quarterly 
Jouraal of Sxaarljaaatal ysyehelaffiv. Vol. 10, 1958, p . 113-129 

41 A. W. Combs aad 0, faylor, "The Iff act of the Per-
eeptioa of **ild Degress of Threat oa Perf omasa a©**, Journal of 
Abaoraal aad Social Psychology. Vol. 47, 1952, p . 420-4E4T 

4B M. Jeakins, *»Affective Processes la Perceptioa*, 
Psychological Bullat la. Vol. 54, 1957, p . 100-127. 
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aarrowiag of at tention, tha eaotloa 1 -̂ omponeat beiag coa-

tributed to the evaluative response of the subject. 

Sohildar aad #oldeteia have stated! 

There ia a notable taadeaey la persons with a 

Profound degree of nsatal confusioa to react to very 
latitat aspects of the perceptual field aad have a 

visual Incapacity to fgluts parcelved objects to 
thei r wider settings.*® 

Yates** showed that subjects are able to couateract 

rotation produclag stimuli , provided the usual visual ladl -

catloas of "verticality® aad "horizon&lity** are available. 

However, when these ladlcatloas were a r t i f i c i a l l y removed 

iaaay aorssal subjects began to rotate to a coaslderabla ex-

t ea t , since they were than more dependent oa the rotat ioa-

laaueing cues, 

l a a ralated study, 3hapir©*s found that normal 

subjects would rotate as sash oa block desiga as 

43 P. Sohildar aad Kurt SoXdstela, ^Eeoovsry of 
Optical Orieatatloa i a the Post fraasaatio Goafusioaal State*, 
Brala. Vol. 67, 1944, p . 87. 

44 A. ^ . Yates, "Sxperit&eatel Studies of a Percep-
tual Anomaly. XV. The Iffeat of Monocular Visioa oa 
Bot&tioa", JTouraal of Maatal Sejaaos* Vol. 100, 1954, 
p. 975-979. 

45 M. B. Shapiro, "Sxporicental Studies of a 
Perceptual Aaoaaly*. XXX. The Testing ©f an Ixplanatery 
Thaory", Journal of Maatal goleace. Vol. 99, 1953, p. 394-
409. 
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brain-damaged eubjeete whaa daprlvad of e&ost of their visual 

directional eues. 

In another study, Yates46 investigating the influ-

ence of a nuaber of factors oa the inductioa of tha rotatloa 

affeat ia normal subjects found the presence or absence of 

visual dlreetioaal eues laaaadiataly surrounding the stiaulus 

figure to bs tha most significant. 

Xa a study oa space orientation, WItkia sad Aach47 

fouad that tha direatioaal Qualities paroelvad by subjects 

are a function of tha organisation of stimulation available 

to tha subjects at that time. It was further iadlcatad that 

many of the subjects* perceptions of a field ware functions 

of the visual, directional cues available. 

Xa another study by Assh aad WItkia** It was da-

monstrated that errors la tha perception of tha vertical 

field varied, according to the amount of inf oris at ion 

darlved from tha surroundings, 

45 A. «T. Yates, "^perlBsnt&l Studies of a Feroap-
tual Anomaly. V. Some Factors Influencing tha Appearance 
of the Block Design notation Effect ia Kormal Subjects", 
Journal of Mental Science. Vol. 10S, 1950, p. 761-771. 

47 H. A. Witkla aad S. 1. Aach, "Studies ia Space 
Orientation. XXX. Perception of the Upright la tha Absence 
of a Visual field", foams! of Bx&arl&aat&l Psychology. 
Vol. 38, 194©, p. «03-«14. 

48 S. Z. Asch aad E. A. WItkia, "Studies ia Space 
Orientation. XX. Perception of tha Upright with Displaced 
Visual Fields*, Joaraal of ̂ aarlasatal IPsyoholoigy. Vol. 38, 
1948, p. 3S3-337. 
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It follaws from tha foregoing atudies that eaotioas 

taad to reduaa tha range of bus utilization aad that the 

range of cue utilization can be regarded as aa index of 

cerebral competence. Further, it is felt that rotation may 

be influenced by a lack of cue utilisation due to emotional 

excitation, arousal or dlsturbaaea. 

Bootless! excitation, arousal or disturbance, hence 

raage of cue utilisation was considered la terns of three 

different groups of individuals aeoordiag to severity of 

disturbaaee. Thus, for convenience sake, range of cua uti-

lizatloa will be designated ia tha term groups. 

from the aforesaaatloaed rationale and coaslderatioas 

tha following general hypothesis caa be set forth, lotatloa 

will be Influenced differently by the six sets depending 

upoa the figure-ground oriantatloa. The five coaflguratioas 

will laflueaee rotation la different ways because they are 

aot equivaleat Items aad tha three groups will influence 

rotatloa differently la terns of the availability ©f raage 

of cue utillzatioa. 

for tha aaka of experl&eatal verification the 

general hypothesis will be broken dowa iato the following 

sub-hypothesis: 

1. There la no significant difference between tne 
amount of rotatloa produced by any two of tha 
six sets «f sards. 

2, There is ao significant difference between tha 
aiaount of rotatloa produced by say two of the 
five coaflguratioas. 
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3. There is ao significant difference between 
the assouat of rotation produced by any two 
of the three groups. 

4. There Is ao significant lateractioa betweea 
the six sets and the five coafiguratioas ia 
tho amount of rotation produced. 

5. There, is a© significant lateractioa between 
tha six sets aad tha three groups la the 
amount of rotatloa produced. 

6. fhmm Is ao significant later aot ion &etw@®a 
tha three ifroups aad tha five coaflguratioas 
la the amount of rotatloa produced. 

7. There is ao significant interactloa among 
the six sets, five configurations aad tha 
three groups ia the sjaouat of rotatloa produced. 

The next chapter ̂ 111 give a description of the 

procedures for the experi«eatal design. 



CHAPTER III 

JBtflGJI 01 Ti££ STUB! 

The hypotheses set up la the previous chapter era 

tha basis of ths design of this study. Ths iavestigster 

has devoted this chapter to the sample, the instrument, and 

ths statistical approach. 

1. Sample. 

For testlag ths hypothesis of this study, three 

sample groups were selected. Thsss ware aormal, disturbed 

sad schisophrenic subjeots between sight aad fifteea years 

of a^a* The upper aga Halt was determined by its consi-

ders tioa as the critics! age with regard to diagnosis sad 

treatment of patients ooasidered ehlldrea rather thaa adults. 

Tha lower aga level wsa aalaated because it has beea showa 

by Fabian1 that rotatloa Is expected la aoraal ehlldrea ap 

to tha aga of ssvea and that it Is s "derelopaentel pheno-

menon which la gradually corrected*. 

similarly, Bender* has shown that relatively little 

chaaga occurs ia ths gestalt figures betweea one child and 

another la tha sgas aver seven. Koppitz3 has also shown 

1 A. %, Fabian, oa. alt., p. 152. 

E Lauretta Beadsr, op. sit., p. 133. 

3 Sllxabeta Muastsrberg Kopnitz, oa. cit.. p. £94-295. 
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that children uader eight caaaot reproduce the leader 

figures adequately. 

Tha normal sttbj.ects were ehlldrea of avaraga or above 

averag® intelligence who had sever beoa referred for pay-

aaiatvia help aor aoaai&ared behaviour problems by school 

authorities, teachers, or tha school psychologist. 

The school psychologist had, as a routine procedure, 

adalmlstared a groap latalllgsaas test to the children.4 

She also tested for laterality patterns using the larrls 

tests of Lateral Bomlnaaea.s 

When the school psychologist was satisfied that tha 

child was of at least normal Intelligence aad had aalthar 

persoa&lity problaa, evidence of mixed domiaaaoe, nor poor 

paraaptloa of oriantatloa ia space, tha child was iaeludad 

la the study. A total of aiaoty individuals wera used ia 

this study as a aonaal saagle. 

The saeoad group consisted of alaaty children who 

ware aot sshiaaphrsaio, mentally defective near feaows to have 

sraia laslons at the time of testing. A variety of symptoms 

ware present, all of whiah eas best be described olialoally 

4 Thelaa ©wina Thurstoae aad L. L. Thuxstoaa, 8 I A 

5 Albert l . Harris, The tola Test j?t Lateral 
Boalaaaes. Sew Tork, The Psychological Corporation, 1947. 
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as maladjusted behaviour associated with emotional distur-

bance a. Tasy were selected ct random froa various child 

g&id&ase .allales. Xhsra was staff agressisat ia ralatloa to 

ths above criteria which was based oa case-history diagaos-

tics aad symptomatology of tha patient. 

All ehildrsa at tha time of testiag had beea re-

ferred to a cliaio for psychological assistance. The reoords 

were cheeked to make sure there was no gross visual field 

defeat preaaat. 

Sohizophreale childraa made up the last group. They 

ware diagaosed as such by ths psychologic?:! staffs la the 

hospitals la which they ware found. Ill ehlldrea were ex-

cluded who wars kaowa to have detectable brala-damaga, 

«sntal deficiency or an obvious physical handicap. A double 

check of the diagnosis was sads la a aajority of ths oasts. 

An outpatiaats sliaio had originally diagnosed as sehisso-

phranie aaat qf those children aad referred thaa to other 

faeilitias. With tha list of childraa available froa tha 

outpatient aliaie, it was possible to reeseek tha diagnosis 

through tha institution la which they were presently 

receiving mr: The ssaple was made up of ninety childraa. 

With an aga range of eight to fiftaea for the three 

groups, the aeaa aga of tha aoras! children was 11.54, tha 

eaotleasily disturbed children, 11.&*, and tha schizophrenic 

children, 11.70. 
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Ho c r i t e r i a with regard to the sex of the subject or 

t o In te l l igence wara sat up. Yates,® Pasks , 7 and Pascal 

aad S u t t e l l 6 fouad ao re la t ionship between the raproductioa 

of a desiga aad the ia ta l l lgaaoe or sex of tha subjec t , l a 

another study Qy Beeeh^ l a which braia-daaaged, d i s tu rbed , 

aad noraal subjects were used, drawn reproductioas of f igures 

ware fouad to be negatively re la ted to i n t e l l i g e n c e . 

8. Instrument. 

Description of the Tes t . - The t e s t cons is t s essen-

t i a l l y of t h i r t y whits cards, f i f teen cards four by s i x 

laches and f i f teen cards f ive by f ive laches l a s i z e , Oa 

each of these cards caa of the f ive Bonder configurations i s 

p r in ted . 

in i i ii u r n mm mm • i • • 

6 s&sbrey Yates, ^The Eotat ioa of Drawings by Brain-
damaged ? a t l e a t a w , Journal of Jtbaoraa! aad Social Fayeaolaiar* 
Vol. 53 , 195$, p . 171-181. 

7 S. M. Peeks and o . u. Olson, "The Boader-Gestalt 
Bee&H as an Index of X&talleotaal functioning1*, Journal of 
C l in i ca l Fsyphgiogy, Vol. 1 1 , 195S, p . 185-188. 

8 Gerald E. Pascal aad Barbara J. S u t t e l l , The 
Bender Oesta l t Tes t . Sruae and S t r a t t o a , tf©w York, i W l , 
p . 41-62. 

9 H. R. Seech, nM Inves t igat ion of tha Performance 
oa a Perceptual-kotor Task by Psychia t r ic P a t i e n t s with 
Special Eefarence to i ra in-dasage*, tTapublished Ph.D. Thes is . 
Waivarsity of London Library, 1956, 14B p . 



P&slGL Qi 'xiu- BxUOY S3 

The pr inc ipa l var iables involved i a a descr ip t ion 

of the t e s t are <as follows: 

1 . The white cards on which the configurations were 
printed war© referred to as the ground shape and 
AS re presented in two o r i an t^ t i ons , one i s 
which the grouad shape appeared as © rectangle 
and one in which i t ap-usied *.s a diamond. 

S. The or ien ta t ion in which the ooafi j u re t ioas 
were presented <R®re referred to as the f igure 
shape. They were presented in two pos i t ions , 
oae v e r t i c a l and the other hor izonta l . 

3 . The designs of the f igure shape® were referred 
to as the configurat ions. The five configura-
t ions which are included in the t e s t &re shown 
in figure 1. 

4 . The configurations chosen for t h i s study were 
selected because they have been found to p ro -
dace more ro ta t ion than the other Bender 
f igures .10,11,IS 

The configurations theaselves were numbered one to 

f i v e . The t h i r t y cards of the t e s t consis ted, the re fo re , 

of s ix se t s of f i ve , each set containing one each of the 

five configurat ions. These s ix s e t s were l e t t e r e d a, b , c , 

d, a , aad f aad «?ere arranged la the following manneri 

1 . The f i r s t se t consisted of tha or ig ina l 
coaflgurat ioas and cards , the ground being 
ras tangular and tha coaflgurat ioas ho r i zon ta l . 

£. I a the seooad se t a l l configurations were 
rotated a iae ty degress counter-clockwise to 
produce the v e r t i c a l e f fec t . Tbe ground sh&pe 
raffi&io^ rectangular . 

10 Marian White KaPhersen and Lauret ta A. Pepin, 
"Consistency of &epr©daotioa of Bsndar-Gaat&lt Designs", 
JTouraal of Ollaioal Payenalogy. Vol .11 , 1955, p . 163-166. 

11 Sl i saba th M. Keppitz, op. e l t . . p . £95. 

IB Fraaxl ia H. Goldberg, on. o l t . . p . 552. 
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Figure 1 An illuatration of tha five configurations to bs 

used in this study. 
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3 . The ground aaape in the th i rd sa t V»HS in the 
fort: of a diamond with the configuration 
hor izonta l . 

4 . The foartn set »&s a oobibintttioa of se ts t%© 
and tare®. The ground was in the fcrzr. of a 
diamond and turn oonfigurctioii in ^ v e - t i s a l 
pos i t ion . 

5. In the f i f t h sot the rectangular card »HS 
rota ted ninety degrees eounter-oiosK.v*i&s to 
•live e ve r t i ca l ground e f fec t , with the oon-
figurcttioas remaining ia a aor iaoata l pos i t ion . 

6. The l a s t set <*as a oo&bintrLion of &@ts t*<o «nd 
f i ^ e . The configurations were rotated ninstv 
degrees counter-clockwise so taa t they would b© 
in a ver t loc l posi t ion and the rsotanguler 

o&rd was rotated ninety degrees so ta«*t i t 
would ba in a •fartioal pos i t ion . 

Ths re la t ionships obtained say be saen aore c lear ly 

by rafsrsne^ to f i^ara 8, which presents s concrete i l l u s -

t r a t i o n of aach type of combination. 

Th© raason for ro ta t ing Boras of the card© and f i -

gures ninety degrees counter-clockwise >'*s an a rb i t r a ry 

choice on ^he part oi tn« wr i t e r . They cot.1^ h&v@ bean ,tust 

^s Qcsil^ rot* t c ! :iin':ty decrees clocks!;:.®. This technique 

was only used to •• h^urm unlfoTiity thr^u-rh the s e t s . 

Administration of ths Tes t . - Tno s u b l e t '.-JS seated 

Before a tail® ;. nd the u-re * i th t^e oif,i l^.ur-, ion or. i t 

placed eo that the edge or tM t t i - .ulus curd *rs dbout an 

inch above nnd in the ^i'idlo of tne totj ed^e of thti drawing 

paper. 
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figiara 2 An example of the different aombinstiona of 
figure and ground for the six sata to ba uasd in this study. 
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The test w«*s Individually adaini&tered within the 

three groups with the following directions givsn by tha 

exuminer: 

"I am going to show you three cards, one at a time. 

Each card contains a figure* I *ant you to copy these 

figures oa the paper as well as you caa.* 

The drawings «®re limited to one side of an 8f by 11 

lach sheet of waits paper and to caa drawing per piece of 

paper. There was no time limit aad a child was free to 

erase or change any configuration ia his own way. He was 

aot allowed to turn the stimulus card or the paper upoa 

which the configuration was to be given. The paper was 

placed in the usual vertical position. 

Individuals had to draw three configurations with 

only the last ooafi&ur&tloa being scored for degree of rota-

tion. The first two 04rda were in addition to the thirty 

cards used in this experiment. They served as buffer cards 

or practise o^rds and mr® iivea to all subsets. 

3iac« each subject #©uld only be requested to Craw 

oae configuration it was felt th.t they should hare the 

opportunity to warm up or get accustomed to this type of 

tasting situation. These t%o practise cards consisted of 

two very simple configurations, one a triangle and the other 

a square. There -*as ao special reason for choosiag these 

two particular ooafiguratioas except that they are ooasidared 
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to be relatively easy to reproduce. Individuals withia a 

group war© assigned at random to each of the thirty cards. 

Scoring and KaEsure&aat.- Eotation was considered 

as any reproduction of a drawing which altered the actual 

axis of the drawing. This could only be produced ia one 

way; tha sub J a at rotated. the, configuration while oepyiag It 

from a properly oriented stimulus card onto an equally 

oriented pi«c© of paper. 

This Is to be distinguished from cases in %hich the 

subject produces rotation aue to a shift ia tha position of 

tha paper while drawing the configuration, and from cases ia 

which the subject rotates the stimulus card and then repro-

duces the ooariguratioa accurately in that pgsitioa. Tha 

definition of rotation ia this study is generally followed by 

the authors whose studies v*ere revi&wad in tha chapter on-

titled iievi«»w of the Liisratui-a. 

It is «.iso apparent to tae praseat writer that there 

is no r\,-'.son to assum© that the same i&eehaais&s are opera tlag 

la the ubove three wuys of rotating, therefore, all three 

of them uaanoi. bs uaad uadsr a siagl® definition of rotatioa. 

Sine© the oa® to be considered In this study la tha one 

applied by ^ost authors, it will be used. 

Ths scoring systesi ̂ ith respect to accuracy was very 

lenient. A failure -©as recorded only if the reproductloa was 

clearly aarecognizable, i.e., if It contained a oenfLguration 
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nhich was completely d i f f s r a a t to t h ^ t of t h e o r i g i n a l or was 

l e f t incompia te . 

The measurement of t he nuaber of degrees of r o t a t i o a 

from the o r i g i n a l a x i s wen a&de with a p r o t r a c t o r and r u l e r 

i n t h e fol lowing way: 

1 . For s e t s a , b , and e a f i r s t l i n e was drawn 
p a r a l l e l to t h e loagsid© of the drawing paper 
j u s t touching t h e c o n f i g u r a t i o n . A second U n a 
was drawn pe rpend icu la r to t h e f i r s t l i n e a t the 
po in t of i n t e r c o o t i o n of the c o n f i g u r a t i o n and 
the f i r s t l i n e . A t h i r d l i n e -was drawn from the 
above po in t of i n t e r s e c t i o n to a po in t on t h e 
main a x i s of the c o n f i g u r a t i o n . 

S. For s e t s o , d, aad f t he f i r s t l i n e was drawn 
p a r a l l e l t o the b^pe of the l y w i n ^ p a r ^ r j u s t 
touching the c o n f i g u r a t i o n . Ihe freooad and 
t h i r d l i n e s ve r s <2rcwn i n * he earn® manrer a© the 

above s e t s . 

Before measuring t h e amount of r o t a t i o n i t was n e c e s -

sa ry t o e s t a b l i s h t ha p o i n t ©a the mala a x i s of tha coaf igura ' 

t l o n through which the t h i r d l i n e would be d r a m , fha 

fol lowing method was ©aployed; 
1 . For oonf igura t ioa 1 the t h i r d l i n e was drawn from 

the po in t of i n t e r s e c t i o n of l i n e s a t the base of 
the c i r a l e . I f t h e r « was no r o t a t l o a t h e second 
and t h i r d l i n e s wcul3 coincide and d i v i d e c o n f i -
g u r a t i o n 1 i a t o symmetrical and equa l p a r t s . 

2 . In conf igura t ion £ the t h i r d l i n e was drawn on t h e 
r i g h t ?lde of t h e f i r s t - a c t BO t h a t i t was b a r e l y 
touching the d o t . ifor souse of t h e c o n f i g u r a t i o n s 
t h e r e was the problor,\ of curve! ! rfe-iri ty. This ^ a s 
met by drswiag the l i n e next to the p lace where 
moat of the do t s vsould f -11 i n a s t r a i g h t l i n e . 
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S, For ocni'i-;.urutioa 3 the third line %as also dr~wa 
on the right side of the first dot so that it *«QS 
barely touching the dot. If this configuration 
was not rotated the second end third Unas would 
coincide and divide it into sysi&etricsl aad e-.iual 
parts. 

4. The third line was drawn to the right of the 
three bottom lot® of configuration 4, just barely 
touching the dots. Gurvelin$arlty was handled in 
the gseae asanner as in configuration 2. 

5. for configuration 5 the tnird lino was drawn from 
the midpoint cf the end of tha configuration. If 
there *#as no rotation, Unas tvso end thr@a would 
coinoid® and divide the configuration equally. 

The scor© recorded for an Itillvidual was the total 

number of degrees line three 3ei?isr,@d from line two. 'sn 

example of the scoring system is shown in figure 3. 

3. ot&iiatlcal Analysis. 

Tha geaeral statistical approach used in this study Is 

that of a triple classification factorial design, employing 

analysis of ve-.riaa<j®. The three variable© used in the present 

experiment war© sets, configurations, and groups. 

Ths model usea" was the ABC type12 in ̂ hioh only sys-

tasatlo variation is taken into consideration. 

The residual m©an square 'A 1 thin groups was chosen 

as the arror teres for this type of aodel sines it is 

generally considered th@ appropriate term to use. 

13 Lewrenoe T. Bayhaw, Manuel da StatistiGue. 
Iditioas de l*Univeraite d*Ottawa, Ottawa, Canada, 1958, 
p. 460. 
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Pigure 3 An i l l u s t r a t i o n of the scoring system for 
msaauriag rotation* 
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A level of sigaifl ounce of p equals .01 IVLS the 

criterion ohossn to reject tha possibility taut a result 

might iuve occurred oy whane*. J&ieaari4 suggests that a 

level sore stringent than p equals .OS seems required to 

elis&ia4.te falsa rajaetion of a null hypothesis. 

Slnaa analysis of vtiri&ace is an overall test of 

significance, if tae hypothesis is found to be false, the 

results should b© furtaar analyzed by seaas of *t* tests to 

deter&ine which variables .̂ or© tha aigni^ icaat oass. 

The m&t ohiapter will present tho ro&uits of the ex-

perilsat carried out &ocording to fcuo &bove procedures. 

14 Quiaa KsKeaar, Psaraaoiogloal atatistlsa,, John 
Wiley & Soas, Inc., lew Tork, 1949, p. 6ST * ~~ 
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TEI Rmmms OF THR mvmimmr 

The results will fee considered la relation to the 

hypotheses wnlaa ware formulated at tha end of the third 

chapter. The hypotheses will be discussed in the order in 

which they were set ap. The susaaary of the analysis of 

variance is presented in Table I. 

1. inalysis of Cats for Mala Iffeot: Eats. 

The rotatioa scores for the sain effect, sets, as 

seen in Table I is significant beyond the .001 per cent level 

of confidence when tested against the residual variance. 

Therefore tha null hypothesis would have to b© rejected ainoe 

the six sets differ signlfleantly. 

With the F for sets significant, t-tests ̂ er© used 

to determine the significance between the means of tha sets. 

.Results of the t-test on differences In the means of rotation 

for sets are given la Table XX. The formula used for th® t-

tests was Significant filfferenc© ^- t (p s .01) x 
UBXFF. 

Tae formula used for th® (FQTV*
 lias (To ~ X^?^ 

The residual variance served as the error tsrat for 

theCr" of the above formula. Th® value t (p = .01) was read 
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Table 1 . -

^uiamory of .laalysis of Variance of the 
S z S x S factorial Design, 

=ss 

Source of 
variatioa 

u& df intimate of 
Variance 

F.01 F.001 

0 
(Groups) 

3 
(Sets) 

0 
(Configuration) 

0 x S 

© x a 

0 x S x C 

Intra 

£3434.33<«) 11742.16 

9131.52(5) 182S.30 

61^7.Sb(4) 1331.8S 

206S9.77(10) ;30s5.97 

d304.38(8) 788.04 

24318.24(20) 1215.91 

14S60.63(40) 336.51 

70929.67(180) 394.05 

20.88 4.60 6.91 

4.65 3.OS 4.10 

5.6S 

4 .S4 

1.96 

3.88 

<5,3E 

2.34 

S.5X 

2 .01 

4 »©*5 

3.01 

3.£7 

B.54 
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Table II.* 

Svaluatioa of the Difference of Means oa the Rotat toa Scores 
of tha Six Sets by Means of the t-Test. 

Sets Used Msaa Value© Pifference Significant 

Compared Difference 

a-b 

a-a 

a-d 

a-e 

a-f 

b-C 

b-d 

b-e 

b-f 

c-d 

c-e 

e-f 

d-e 

d-f 

e-f 

3.20- 4.30 

3.£0-14.20 

S.S0-17.3© 

$.£0~$3.4O 

S.SO-SO.60 

4.30-14.EO 

4.30-17.30 

4.30-3S.40 

4.30-g©.©0 

14.g0-17.S0 

14.S0-S3.40 

17.so-so.eo 

17.3Q-gS.40 

17.30-180.60 

23.40-20.60 

1.10 

11.00 

14.10 

20. £0 

17.40 

9.90 

15.00 

IS. 10 

16.30 

£.10 

9.20 

d.40 

6.10 

£.30 

~.s.eo 

Ho 

Yes 

Yes 

Tes 

Tfes 

Wo 

Tes 

Tes 

Te© 

Ho 

Eo 

lo 

Ho 

Ho 

Ho 

http://14.g0-17.S0
http://17.3Q-gS.40
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from tha table of t values for & number of degrees of 

freedom equal to that of the error term. In th i s ©see for 

180 df, t was eqasl to JS*f04. Thus ths significant dif-

ference ^ - I.SM x 4.18 er 10.8?. Xt will be aet®a fro® 

Table XX that set a i s sipdfissatXy different from sets 

o, d, a, aad f, an« that sat b 1© significantly diffsraat 

frosL sets d, a, and f. This means that sets a aad b proponed 

vary l i t t l e rotatioa aad whoa ©©©oared to sets o, A, a, sad 

f, wbieh prod mead a great deal of rotat ion, the se&as ware 

significantly different. In fact , i t «roald mk& l i t t l e 

difference which of tha l s s t four sets was used ia th i s study 

since each sesfly* to contribute about ths aaae amount of 

rotat ioa. This i s why tha differences between ®ny of tha 

other soabinations mr* not significant. 

g. Jsaalysls of Bata for Sain »ffasti Configurations* 

Xt caa ba seen in fable X that the t t e s t for rota-

tion scores for the five aonfigumtioas yielded significant 

differences at tha .01 pmt o@at lavel of confidence. Tha 

nai l hypothesis would be ro|a«tsd sines significance 1® preseat 

between the ooafiguratioas• 

Tha t t es t to date-mis® the significance of tha 

differences in the asaaa of rotat ioa for configurations was 

a l l i e d . Tbe sasse fomnia for the G^lwf was used as *sas 

sffioloyad for sets except that n0 wis auhatitatad for n a . In 
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t h i s case the Significant Blfferance^>. 2.604 x 3.81 or 

from Table I I I i t may be ©see ths t configuration 

three was s ign i f ican t ly different froa oonfigurations two, 

four aad f ive . Ho sigaifioa&ee was found betweea the other 

ooafigurat ioas . Therefore configuration three i s consis tent ly 

producing a high degree of ro ta t ion in coaperlson to other 

configurat ions. 

3 . Analysis of Data for Mala Effect: Groups. 

Table I shows taab the t o t a l ro t a t ioa scores for the 

aaaia e f fec t , groups, i s s ign i f ican t beyond the .001 per cent 

level of confidence w&ea tested against the res idual vsrisince. 

Therefore tne nul l aypotnesia would have to be re jec ted fee-

cttuse s ignif icant differences **re present asioag the groups. 

Since the f for groups has beea found to be s i gn i f i c an t , 

t - t e s t e were applied to find where the speci f ic differences 

occurred. Table I¥ reports cae evaluation of tha differences 

of aeans on tae t o t a l ro ta t ion scores for the taroa group©. 

The saa© formula *as used for the (TnTF? a & *ss used for 

se t s except tha t a was used instead of n , the aispiifleant 

difference *>_ 2.604 x 2.95 or 7,68. From Table IV, i t can be 

seen that a l l three group© di f fer fron eaob othar s i g n i f i -

cantly in t o t a l mean ro t a t ion . 
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Table I I I . -

Ivaluct lon of the ?lffer**noe of Ha&as of tbe Rotation scores 
©f the Five Configurations by Means of tha t -Tes t . 

Configuration 
Used 

1-* 

1-3 

1-4 

1-6 

^-3 

S-4 

B-§ 

&—4 

3-5 

4-5 

Mean Values 
Oosuparad 

14.40-11.30 

14.40-32.55 

14.40- ©.SO 

14.40-1S.40 

11.30-22.93 

11.30- 8.0Q 

11.30-12.40 

2g.@§- 8.50 

*£.§5-lS.40 

8.S0-1E.40 

Difference 

3.10 

8.15 

5.90 

3.00 

11.25 

3.80 

1.10 

14.05 

10.15 

3.90 

Signif icant 
Difference 

Ho 

Ko 

Ko 

Mo 

Tas 

n© 

fiO 

Tes 

Tes 
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Table IV.-

Ivaluat lon of tbe Differences of Auunv, on the Total Rotation 
Scores of the Three Groups* by Means of the t - T e s t . 

Oroups Used Mean Values Difference Signif icant 
Compared difference 

Normals-Motional 1.90-15.00 13.10 Tes 

Hormals-Sohlsiophrenlo 1.90-&4.68 a2.?2 Yes 

Emotional-CohlzophreniC 15.00-£4.62 9.62 Tes 



TW KSSULTS Of ThT KXPEKIKENT 50 

4 . Analysis of Data of the f i r s t Qraer 
In t e rac t ions : Sets x Groups. 

Tbe t e s t for significance of double la ter&ct i~a, so ts 

h^ groups, using the r a s idua i variance as the e r ror tarsi, 

resul ted l a a s ignif icant In te rac t ion , fbe F - t e s t was s i g n i -

f ioant a t the .001 per coat i sve l of confidence. Therefore, 

the nu l l hypothesis was re jec ted . 

Since double l a t e r ac t i oa was s i g n i f i c a n t , t - t o a t s were 

applied to find «here t h a differences occurred. Table T gives 

tha differences of maans of the ro t a t i on seoras of the groups 

by se ts i n t e r ac t ion . Tha sstaa formula for (TDIFF. TOS u a*d 

excspt for the denominator, which now Is ng S . For t h i s case , 

s ignif icant d i f ference*^- £.$04 x 5.12 or 13.33. Table V 

shows tbat on s e t s a , b , a, d, and e the ao r sa l group was s i g -

n i f ican t ly fiiffare&t in mean ro t a t i oa score from the emotionally 

disturbed and schisophrenic groups on se t s o, d, e , and f. Oa 

set f the normal® differed signifio&ntly from tho *a©ot ional ly 

disturbed group on nets o, d, and e , but not oa se t f, while 

they >#are found to be s ign i f i can t ly different from tbe sealzo-

phrsnics oa se t s o, d, a, and f. There were no s igni f icant 

differences found, if i thia tbe normal group for any of t h e s e t s . 

The sj&otioaally disturbed group's r e s u l t s on se t s 

a and b were found to d i f fer s ign i f i can t ly in eiean ro ta t ion 

score froa those of the schisophrenic group oa s e t s c, a, e , 

and f. For seta o and d the emotionally disturbed group was 
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iJibli V.» 

Valuation of tha Jlffartiiiua b*t»«en utmi tor tha aot* t loo Scores ffiC Qrouye by Sets IatenurUcn by Mean* «f the t-T««t. 

Group* «na urnXM tii Si) KQ U 1.1 tt ittt « iiie QU a h OK 3a A 3« 61 8* W 
fceaa Value 1.80 1.13 1.93 1.20 1,20 2.80 4.00 ft.40 17.40 16.30 29.20 18*90 £.3C C.38 23.30 33.60 38.60 48.30 

Ha 

Nb 

Me 

h& 

he 

ut 

u * 

iMb 

oto 

KiU 

siea 

jatt 

z* 

3b 

sc 

.id 

<f 

"£ 

i.ao .e 
1.13 

1.93 

1.20 

1.20 

2.60 

6.00 

6.40 

17.40 

16.30 

20.10 

16.90 

2.36 

6.33 

23.10 

33.60 

rr.so 

43.30 

.67 .13 .60 .60 .80 8.80 8.60 JUftaftfliafiO. 2Za3& JAalfi *•<* 4.88 

.80 .07 .07 1«47 3.87 4*87 J&aSZ MM32 SZAIZ JSAZZ
 u™ 6

»*° 

.73 .73 .67 8.07 3.47 IftaiZ JkkSZ ffTt
3
? ifiaJtZ •** *»*° 

•oo 1.40 S.&0 4.80 M . e p MtMiSt £Za£fi Jaa2fl * • « * c . i a 

1.40 3.80 4.80 ifij,i£ la.IP i2*ya iJU2fl 1*66 fe.13 

8.40 2.80 14.80 ifljuffi SSafifi 13.30 .36 3.78 

.40 12.40 11.30 2fcl£ 20.00 2.14 1-33 

1 8 . 0 . 10*90 JSAZR 30*SO 8.64 .83 

1.10 11.70 1.60 iSafift U«07 

18.80 *40 33uM S.S7 

*» .20 MtM. JiSaZZ 

13.04 8.87 

8.47 

gl.30 aiafifi jftaZB 

2^.87 jfedZ IZaiZ 

3 f . w ai rft? SJbfiZ 

•UalQMaSfi ZUI0 

2i»aq 32.40 aZaSC 

ap.oo ai.00 a&aSQ 

^fl.lp «p.ao 3A*fiQ 

yf.70 aâ ao sJUtt 

6.70ifi*aQ ttaJA 

6.80 IZalfi MaSQ 

6.00 4.80 0*40 

7̂ K> J2aZfi BSafifi 

20.24 30.74 S6*** 

JilZZ iZalZ MaaZ 

10.60 J£dfl 

4.90 

ilafiQ 

SftaiZ 

4U2Z 

laaifi 

SfcJfi 

4J2aZfi 

aBaSfi 

azatt 

SOaBP. 

87.00 

iSaSB 

aZaSfi 

£SatB 

8.70 

4.80 

a UBdarllaad numbera significant at .01 laval of oonfldanea. 
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foaa« to ba aigaiflosatly different from the sohisophrealo 

group on sets a, d, a, m& f. Oa set a they differed signi-

ficantly froa tha sahisophrenloa* performance on sets a, b, 

and t. Tha optionally disturbed group1 s results on set f 

differed significantly from tha schizophrenic group oa sets 

a, a, and f. Ifithia the emotionally disturbed group there 

was a significant difference found on sets a and b as 

opposed to sat a. 

Within tha schizophrenic group significant differences 

ware fouad oa sets a aad b as opposed to sets o, d, e, and f. 

Similarly, significant differences ware found on sat c as 

apposed to sets a and f• 

Farther analysis of tha data shows that the emo-

tionally disturbed group on all six sets differs significantly 

from tha schisophrenics on sat t. 

from tha above data it can ba seen that & hierarchy 

has baan established by ths statistics shotting that tha 

normals produced tha least rotations and tha sahiaoparaales 

tha aost. 

5. Analysis of Sats of tha first Order Interactions; 

Sets x Configurations. 

Ths test of significance ©f double interactions, sets 

by configurations resulted in a algslfie&at lateractioa at 

tha .001 par caat level of eoafldanca «ben using the residual 

variance as the error term. Therefore tha null hypothesis 
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was rejected. 

T-Tests were used to de tera lae -where the s ignif icance 

betweea the meaas of the s e t s by sonf lgurat ionsexls ted. He-

sui te of tbe t - t e s t s on s e t s by configurations are givea i a 

Table 7X. 

Tha sa&© forsu is was used for (fnrsf axeept for the 

denominator which i s now ;e. • Xa t h i s Ins tance , s igni f icant 

differeacs ^- £.604 x ©.§1 or 19.SI . Xt I s ©sea l a Table Tt 

that there i s a s ignl f ioant difference in mean ro t a t i oa score 

between se t a , configuration 1 aad se t b , configurations 1 , 3 , 

sad 4 on the one hand, aad se t c , coaflgurat ioas 1 aad 3 , 

se t d» configuration %t set e , ooafiguratioas 2 , 3 t and 4 and 

set f. configurations 1 and 9 oa the other hand. 

Oa se t a , configurations £ . 3 . ana 4 , aad sat b , coa-

f igura t loa S, there was a s igni f icant difference fro© se t e , 

coaflguratioas 1 end 3 , se t d, configuration 3 , set a , ooafi-

gurat ioas t , 3 , sad 4 aad se t f, configurations 1 , 2 , sad 5. 

For se t &, configuration 5 , there leas a sign if la ant 

difference fro© set o, coaflgurat ioas 1 aad 3 , se t d, confi-

guration 3 , se t e , configurations a aad 3 sad se t f, coa-

f lgura t loa 5. 

Set b , configuration 5 , <*&«? fouad to be s ign i f i can t ly 

d i f ferent froa se t o, configuration 3 , se t d, configuration 

3 , se t e , configurations S aad 3 and se t f, oonfigur&tioas 

1 sad 5. 
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Sst c, coaflguratioas 1 and 3 mm found to be signi-

ficantly different from set d, configurations £,3, and 4. 

With set e there was a significant difference between ooa-

figuratioas 1 and 4 aad between configuration 3 oa the one 

hand aad 4 and 5 oa the other. 

Set o, configuration £ is&s found to be significantly 

different fro® sat d, oonfiguration 3 and set @, coaflgura-

tioas S and 3. Set o, configuration 4, was significantly 

different fro® set d, configuration 3, sst a, configuration© 

£, 3, and 4, aad set f, configuration 5. Sst o, configuration 

3, W® sigalfieantly different froa set d, configuration 3, 

set e, configurations £ and 3 ©nd set f, ooaflgurationa 1 

and 3. 

For set d, configuration £, there ̂ as a significant 

difference from sst e, configurations £, 3, aad 4 &M set f, 

configurations 1, B, and 3. (hi set d, configuration 3 ths re 

use fouad a significant difference from sets e and f on all 

five configurations. Sa£ d, configuration 4, %ss ai0tifi-

cently different fro© set e, configurations £,3, sad 4, and set 

f, configurations l, ft, a end 3. for set d, eonflguratloa S, 

there was significant difference from sst a, configura-

tions 8 and 3, Within set d, configurations 1 and 2 differed 

significantly froa configuration 3 and configuration 3 

differed significantly from ooafiguratioas 4 and 5. 
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Oa set e , confi&uratioa 1 Sifferoa s ign i f i can t ly from 

configuration 3 . Set e , configuration 3 , differed s i g n i -

f i can t ly from set f, configurations 3 and 4. 

Further analysis showed t h a t se t d, ©oaf igu r a t i oa 3 , 

was s ign i f i can t ly different froa a l l the other s e t s fo r a l l 

the ooafigurat ioas. 

6. Analysis of i>ata of the f i r s t Order l a t e r a c t i o a s : 
Orc-upa x Coaflguratioas. 

For the double interact ion,groups by ooafigurat ioas , 

using the residual variance as the er ror term, ths T- tes t was 

aot s ign i f ican t . Since , there wss no significance the t - t e s t 

was aot applied and the nul l hypothesis was aot re jec ted . 

7. Analysis of Bat** of the Second Order In t e rac t ions ! 
Sets x Configurations x Groups. 

For the t r i p l e i n t e rac t ion , set© by configurations by 

groups, using the r e s l i u a l variance as ths e r ro r t a r a , tha 

F- tes t was not fouad to be s ign i f i can t . The nul l hypothesis 

coald aot be rejected sal there was no need for further 

analysis by saeaas of the t - t e s t . 

A discussion of the data w i l l be considered in the 

next chapter. 
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The discussion of the data wi l l b@ coupldsrcd i n 

r e l a t i on to tha seven hypotheses «hleh were formulated a t the 

@ad ©f the second chapter. Tp© hypotheses w i l l be discussed 

in the ortl©r in which they were se t out . 

1 . Discussion of the Se t s . 

I t was shewn in the l a s t chapter that se t s o, i , a* 

and f prc€usa& the most ro t a t ion . Tble supports the r a t i ona l e 

that cer ta in stimulus vurlcticngj ci tfcs? Sender t e s t in terms 

of var ia t ion of figure «&& ground wi l l iaXluane® r o t a t i o n . 

The f i r s t VttXiation, comparing sat a t o set c , showed 

tha t ^hea a figure was placed in a v e r t i c a l posi t ion as 

opposed t o e horizontal pos i t ion acre ro ta t ion %as induced. 

This was only t rue «hen the rectangular ground *as in « h o r i -

zon ta l , &.& opposed to v e r t i c a l , pos i t i on , as In se t b . 

Therefor© when u f igure i s in & v e r t i c a l pos i t ion uiU laeoa-

gruent to the ground shapa, then cor© ro t a t i on I© produced. 

The a&xt var ia t ion which Goiar.&.red se t a, hor izonta l 

figure oa e horizontal ground, to se t d, hor izonta l f igure on 

& ve r t i ca l ground, showed tha t ixoro ro t a t ion v -̂s produced by 

the l a t t e r . %©in there i s an incongruent f lours and ground 

o r l ea t a t l oa tha t i s produoiag more r o t a t i o a . I n t h i s case i t 
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appears tout tha ground shape, as in sat d, is tha iaost ia-

fiuential factor, while in set o, tha figure influenced rota-

tion &ora. Xt should ba pointed out that set b, in which 

both figure sad ground are vertical, produced only a small 

degree of rotation. Possibly, therefore, the most iatsortaat 

factor is not the figure alone, as in sat o, or ground alone, 

as in set d, but tha imooagr&snoy of either figure to ground 

or ground to figure. 

Xa tha aext variations where tne rectangular snaps 

was changed to a diamond snaps and ths figure remained in a 

horizontal position as ia set e, significantly aiora rotation 

was produced thaa la sets a aad b sad evea &ors thsa sets a 

and d, though these l&ttar differences ware not significant. 

Thus, when tha ground shape is ©hanged to a more difficult 

foruB such as the diamond, aore rotutioa is produced. Here 

then it would seem that tha ground shape is an influential 

fsator ia producing rotation. Aa additional factor operating 

la this esse is tha Inoongraeacy of the figure to the ground 

shape. 

The last variation, set f, was & diamond shaped 

ground with a vertiasl figure. Thia variation produced more 

rotation than all the other sets except sat s. 
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It may be concluded, therefore, that 

1. s vertically orientated figure produced isore rota-
tion than a horl&ont&ily orientated fi-mre ^a@n 
the SESO ground sfvupe wes used and as long as 
there %>&s incongruoncy betweea figure and ground; 

£• also, when tha ground shape v?es vertical audi 

inoongruent to the figure there tkould be as©re 
rotatioa produced, in fsct oiore than woulfl b® 
found In point oa© above; 

3. a diamond orientated ground produced isore rotation 
than a rectangular orientated ground regardless 
of ths position of the figure. A dlaiaosd orien-
tated ground when inoongrueat to the figure shape 
produced more rotation thaa when it was aot. 

S. Discussion of tha Ooafiguratioas. 

From Chapter IT it was seen that configuration 3 con-

tributed significantly sore to rotation thaa the other four 

configurations. Configuration 1 followed olo&^iy behind 

configuration 3, This observation lends support to the ra-

tionale th&t the oo&flgura ions are not equivalent it®as and 

therefore will contribute differently to tne amount of rota-

tion produced. Taking a closer look at these two configura-

tions it e&a be seen th&t coaflguratloa 1 is tha only con-

figuration to be composed of two figures, /ccordiag to 

Bender1 configuration 1 is identified as hwo contingent 

figures because @&©h represents & "gate g©stsXtw. ~©sslbly 

1 Lauretta Banker, oa. alt., p. 4-3. 
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it contributes more to production of rotation because an in-

dividual has to bo able to inte^r&te both of thea into a 

naole gestalt. If a subject cannot baadle th* configuration 

as a whole unit, he will deal with the configuration as if 

they ware isolated details wnich s&gat make proper orienta-

tion of tbe configuration saor® difficult. On tbe other hand, 

since s di&etond nas poorer rora than a circle, an individual 

alight Be distracted by either tbe stronger fors or the 

weaker ons, tnus asking it nurder to orientate the configura-

tion. Tale seeas to stress the importance of tbe relative 

streagta of coapeting perceptual organist! oa. A study by 

Fisiohelli2 leads support to this supposltioa. He fouad that 

oae ot the v&rlaoles which affects fluctuation of Liaasjous 

figures is tin© complexity and competing xorces of form 

which increased the amount or rotation and reversals. 

For configuration 3 which is b&sed on ths principle 

of proximity oi p&rtu, it seeas that tha very structure of 

the coafigur&tioa Is the basis for its producing acre rota-

tloa. Xt has be^n aasW* that this ia tne most 'difficult 

configuration to reproduce end is not fully mastered until 

age eleven. Tnus, tne very nature of configuration 3 axsis.es 

£ 7. u. Fisiohelli, "Reversible Perspective in 
Xies&jous Figuraa, Softs Theoretical Considerations", American 
*,<W*»»A °f %*im*i9m . Vol. 60, 1947, p. 240-E49. 

3 Lauretta Bender, ea. alt.. p. 1SE-135. 

http://axsis.es
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i t d i f f i c u l t f o r un i n d i v i d u a l t o . a ^ u t ^ i n * proper o r i e n t a -

t i o n fchen reproducing i t . 

i n o the r vorx*s, t.iu sub jec t -v-d t r o u b l e aa^c &;>£.&;? l a g 

t h e t o t a l g#©tifc»Xt ani j e a i t wi th ooui i^ur t io^ . - 1 ai*d 3 f » 

If tney «©r# isol&tsn f o r a s . Thus, tha ^ i s i a t e r p r o t c t i u a of 

the fors&s could produce r o t a t i o n oeo&use there *®r« JuGt 

anough cues jvi i l iubla t o the sub jec t to yeroe iva t-ac c o n f i -

g u r a t i o n s a s a whole. 

3 , Discuss ion of the Groups. 

I n Wwpter IV i t was snown ti-i-it t ha U n a s groups 

d i f f e r e d s i g n i f i c a n t l y xa s*ean rotct ic** isu^iufc. i J : f i n d i n g 

suppor t s tha ra t iona l© t h a t r o t e t i o n i s inf luenced by a 

l&ck of cue u t i l i s a t i o n due to e&o&ioaal e x a l t a t i o n , a r o u s a l 

or di&turba&es. That i s , trae asou&t of xwi^tioju %hich vtould 

t*ue© pise© i s a t l e a s t to soss© e x t e n t a func t ion of tl\® son-

f l i o t between those f a c t o r s induc ing r o t a t i o n ( c o n f i g u r a t i o n 

and s e t s ) and those fmotors working a g a i n s t r o t a t i o n 

( a v a i l a b i l i t y of v i s u a l d i r e c t i o n a l cues i n t h a g r o u p s } . 

I t f o l l o w s , t h e r e f o r e , t n a t t h e mora d i s t u r b e d an i a - i iv ldaa l 

i s , the fo^er v i s u a l cues he w i l l have* avr i l i ab le to o r ion t&te 

himself to t he se s e t s producing r o t a t i o n . 

T^e emot iona l ly d i s t u rbed a no s c h i s o p h r e n i c g roups , 

being more d i s t u r b e d , would, t h e r e f o r e , be l e s s aware of t h e 

sur roand ing s t l a m l i t h a t a r e i a p o r t a n t fo r v i s u a l c u s s , t h e n 



compared to the noraeX ^roup taey aaouid ro ta te ;aorc sec. use 

there wi l l be &v&ilaulej to tae& fewer rota t ion-counteract ing 

cues and hence they wil l be &or@ influenced by tbe r c t o t i c a -

produolag s e t s . 

I t W&B @-©©a to&t the o p t i o n a l l y disturbed &n£ 

schlaophranlo groups snowed ^raa t v a r i a b i l i t y , scae sub tes t s 

ro ta t ing a (tt^ut ae&l, otLsvs x^t^l^n.^ ^ »ry l i t t l e . I1".© 

var ia t ions in ro ta t ion titat could occur could depend upoa 

the degree of uisturbaace ox- pusaibly on *.ov,- successfully 

the subject coapsasutes AUX" «,ke luck of v i sua l cues nm.liable 

to noraal suDJeots, 

4 . Discussion of Sets x Groups In t e rac t ion . 

in t~6 s a a l y s i s of dat» la Ca&pt^r I? I t ,.&s eho\m 

that tne in., t r ac t i on of sats^by...groups **.s s ign i f i can t , 

f^is indica tes that not oaly *ere tii© -groups, se t s and con-

Hydra t ions aoatr iouting feo production of i c t v t l on ind iv i -

dually out a aoiiDiAifetioa oi two or &ore of these factors '..as 

influencing rottati&a, the f i r s t oowtixu.tion being groups by 

s e t s . Therefore, oue u t i l i s a t i o n c*nd figure-~rcuad or ien ta -

t ion were tcou operating LM. production cf r e n t Ion. 

In tne case of the normal group which fr-cs assumed t o 

u® able to ua© a l l the cuss necessary a t susy on© ti&© for 

an appropriate raspoass because of the lack of eootloaal 

exc i t a t i on , aroused or d i s turbance , there was no d i f f i cu l t y 
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l a handl ing the c o n i l x c t L6*«SM«I tne ro ten^oa prouuoing &©tss 

r e g a r d l e s s of th®ir I i^u^ e-tjryund o r i e n t a t i o n .--na f a c t o r s 

•KQXkl&t, a g a i n s t x s t a t i o n bach t»? avs.ii«4iDAlity of cu s s . 

The norifafel *ubJ*»otB t*e*t cb i e t o coun te rac t the r o -

t lon - i aaaa i i i g &tiiuull (difcuuona snapfcu <&r©u\nd &ua v©luteal 

l'i-,ure <-nu le^tva^ul&r vextiuoJL ground c r l ea t t e t ioa} , s m « e 

ths usual vlsut.1 ou©i« v»eife t i tul l^ txts to tueuu 

This i© t r c u t h t out even wioi«s oifc&rly by ta<s f ac t 

t ha t the t*o d i s t u r b s s^ruupe a i i i ^ B u i.Agnlfle*u*ti.y i«. iuc&n 

r o t a t i o n saoi'ws an &st& a, d , e , and f , anion weie founa to 

proauoe moi© r o t a t i o n , froa* th«* nor&»i ^roup on a l l the 

s e t s . 

Tnis itt&uiife t a a t tli® two d i s t u rbed groups &ers ef-

fec ted £»©th &y t h e fIgure-&ioond o i i e n t ^ t i o n and amount uf 

oue u t i l i z a t i o n avuii&bLe. lu^y v»ej.e aot &ol® to oauule or 

ocp© «ith the ao&.kli«3t ..^twe^n ILe r c t & t i o n producing s e t s 

and f a c t o r s f.orki.i,-, a g a i n s t r o t a t i o n sasa <&s a v a i l a b i l i t y of 

cu.es. Taking i a t o cou:tiier<-.tic.u t h a i r disturo4»a;o p lu s w© 

f a c t t h a t *haa f<~c©& v*ith * >n«i® d i f f i c u l t s e t t o o r i e n t a t e , 

i t Blight be pos^ibl© fo r thaa. to bi,e. &@ a.or<< ^roas^d ~ ^ 

e x c i t e d , fherefor** they would ao t ux\~te oi* su^us*. »f tne 

cues kv&il^ble to thaa* to c o u n t s r ^ s t «na r o t a t i o n producing 

s e t s* 

In regerd to the ©eot iona l ly u ia tu rbed groups so'-s 

e , d, s , and f r e s u l t e d i n t h s xaoat rott&tioa with so t © 

http://cu.es
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produoiag tha hlghaat dagraa of rotatloa of the four sets. 

That is, ths diamond orlaatsted ground tu&A horizontal fi-

gure wsa tha ooabination which the emotionally disturbed 

group rotated the most. 

In tha esse of tha schizophrenic group sets o, d, 

e, sad f again produesd rotatioa with sat f producing sig-

aifionatly more rotatioa thaa the emotionally disturbed 

group or the aowaal group produced oa all six sets. For tha 

aahisophreaic group, thsa, the dlejaoad orientated grouad 

sad vertical figure was the combination which produesd the 

most rotatioa* The schizophrenic group wss svaa lass aware 

of eurroundiagi cues aad more dependent on the direotloasl 

quantise of tha cards thaa tha emotionally dlaturbad or 

normal groups, presumably because of greater severity of 

emotional disturbance, arousal aad excitation. 

Xa reference to the vartlcsl sad horizontal direc-

tional qualities of ths sets. As eh sad V'itkla4 have showa 

parallel results; they demonstrated that under conditions 

of reduced eue availability lines wnleh were aot, la fact, 

vartlesl would tend to bs sssa as vartlcsl, aad llaes which 

ware aot, ia fact, horizontal would tead to be seea as 

horizontal. The theory being that our mala d1rectioaal llaes 

4 8.1. Aeaa and S.A. Aitkin, "Studies la Space 
Orleatatloa, Perception of tha Upright with Displscad Visual 
yields and with Body Tilted", Journal of Ixoariasntsl 
PByo;AolQ*ar. Tol. $8, 1946, p. 455-477. 
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or orleatatloa are the vertical sad horizontal end, la tha 

abaance of other information, people tend to accept as ver-

tical aad horizontal llnea which are nearly so. Another 

closely related study was tha oaa by Holway aad Boring8 la 

whieh they showed that there wsa a direct reletionehip be-

tween tha amount of cue-reduction sad ths appareat size of 

tha object. As tha number of visual cues was reduced, so 

ths apparent else of tha object approached store nearly its 

objective or retinal alse. 

Xa summary, thaa, tha most striking phenomenon la 

the absence la tha normal group of any influence by tha 

figure-ground oriaatstloa or availability of cues. While by 

contrast tha stoat powerful Influences la the emotionally 

disturbed aad schisophrenic groups which produced ths rota-

tioa effect was firstly tha orlsntatloa of ths grouad shape. 

thaa the ground shape was a diamond, a great deal of rota-

tloa was produced; whaa tha ground ahapa was a rectangle, 

very little was produced. Tha exception balag whaa tha 

rectangle wsa in a vertical position. Secondly, when tha 

figure shape is lncongruent to ths grouad shape more rota-

tion is produced than whaa it is coagruaat. The exoeptioa 

hare balag whaa there was s diamond ground sad vertical 

5 A. H. Holway aad *• 0. Boring, "Detsraiaaata of 
Appsreat Visual Size with Distance variant", American 
Journal of Psychology. Vol. 54, 1941, p. 81-577 
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figure. 

5. Diecuesion of Sets x Ooafiguratioas. 

In this combination there wsa a sign If leant interac-

tion fouad. This means that both figure-ground orientation 

aad ©oafigarations together wars operatlag to produce 

rotatloa. 

Jor configuration 1 most rotatloa wes produesd whs a 

used with sets o sad f. Tha factor cojsmoa to both sets was 

tha plaos&eat of coaflguratloa 1 la the vertical petition. 

For coaflguratloa 2 the most rotatloa was produced 

when it was used with sets a and f. The common fsator in 

these two sets was ths diamond shape. 

The.greatest amount of rotation was produced whan 

configuration 3 was combined with sets c, d, and e. The one 

factor that stands out in these sets is that ths figure is 

always incongruent to tha grouad. Xt should ba pointed out 

that set d prodaoed significantly tha most rotatloa ia ra-

latloa to all the other sets whoa using coafiguratioa 3. Xn 

sat d tha figure-ground oriantatloa was a reotangular shaped 

ground ia the vertical position end ths figure In the hori-

zontal position. Therefore, a subject must have beea able to 

hsadla the structure of tha isoat difficult configuration end 

at the same time tha verticallastion affect. 
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Coaflguratloa 4 produced tha moat rotatloa whea com-

bined with aet e. Xn this case, a horizontal figure wsa oa s 

diamond background. Far configuration 5 tha most rotation 

wsa produced whaa it was combined with aet f la which s 

vartlesl figure waa oa a diamond shaped ground. 

Xa summary, it caa ba aeaa that many of the configure-

tioae, whaa ooaalderea alone were aot significant la pro-

ducing rotation, bat produced more rotation whaa used with a 

partioular sat. 

Configuration 3, aat d, was ths one combination that 

stood oat aa it produced significantly more rotatioa thaa all 

the other combinations of sets and configurations. The other 

important point is that all the coaflguratioas produce sore 

rotatloa when combined with either sat a or f• Xa both these 

asses tha background shape was a diamond. Xt can ba sssa 

from the above that both the figure-ground oriantatloa and 

eonfiguratlons whaa ooablaed produced rotatioa. 

6. Discussion of Groupa x Configurations Interaction. 

Xa tha analysis of groups by ooafiguratioas there waa 

ao significant lateractioa found. Although tha groups sad 

configurations were individually significant whaa combined 

together they were aot dependent upoa each other. That is, 

there waa a© one group that rotated significantly mora on 

one coaflguratloa thaa another. 
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7. Discussion of the Tr ip le In te rac t ion 
Groups x Sets x Configurations. 

In Chapter IT I t was shown t h a t the t r i p l e i n t e r ac -

t ion was not s ign i f i can t . This safc&as that ao one p a r t i c u l a r 

group oa any one pa r t i cu l a r set for &&y one configuration 

produced s igni f ican t ly aore ro tu t ion than another such 

combination. 

The Invest igator has presented a discussion of that 

data , ae well as soiae in t e rp re t a t ion of these f indings . 

a t tent ion w i l l now be turned to the a wastry and eoaclu&ions. 
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The primary purpoee of t h i s research study w<ss to i n -

ves t iga te whether ro ta t loa on the Bender-Qestalt cards may 

be influenced by stimulus va r i a t i on , cue u t i l i s a t i o n or a. 

combination of the two. stimulus var ia t ion %as considered i s 

r e l a t ion to the jaanipulation of figure-ground and f i g u r e s , 

f igure i a terias of a ve r t i ca l -hor izon ta l o r l ea t a t l oa and 

ground l a terms of diamond-rectangular o r i en ta t ion . Those 

two var ia t ions %era deaiga&ted by the term s e t s . The f igures 

themselves were not equivalent items aad were cal led con-

figuration©. Range of cue u t i l i s a t i o n waa considered an index 

of cerebral competence which might be reduced by emotional 

e x e i t a t l o a , arousal or disturbance and wa© considered i n r e -

l a t i on to groups. Three groups of children were chosen be-

tweea the ages of eight aad f i f t een . Theae three groups 

were: nerva l , eaot ioaa l ly disturbed and schisophrenic. There 

were ninety childraa i a each group which made a t o t a l of 270. 

The t e s t consisted of ®ix se t s with five card© i a 

each s e t . The f i r s t se t contained the o r ig ina l Bonder f igures 

and o^rds and the remaining five nets were varied according 

to tne ve r t i ca l -hor izon ta l and disttond-rsotangular o r i en ta -

t i o n . 

Following the above ra t iona le comparisons were raade. 

Xt wee hypothesised t h a t ; 
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1. There la no algaifiuaat difference between ths 
tiuaount of rotatloa produced by any two of the 
six sets of cards. 

2. There is ao significant difference bstween tha 
amount of rotation produced by any two of tha 
five configuratlona. 

3. There is ao significant difference between 
tha amount of rotation produced by any two 
of the three groups. 

4. There is no significant 1stareation between 
the six ssts and tha five conflguratloas la 
tha amount of rotation produced. 

8. There Is ao signiflcsat interaction betweea 
ths six sata and tha three groaps in tha amount 
of rotation produced. 

6. There ia no significant interaction between 
ths tares group* and tha five conflguratloas la 
tha amount of rotation produced. 

7. There Is no significant interaction among ths 
six ssts, five configuratlona and the three 
groups In tha amouat of rotatloa produced. 

Using a three di&easlonel analysis of variance and 

t-tests for the investigation, it was concluded that; 

1, Ths three groups differed significantly la tha 
amount of rotation produced. Since the groups 
were selected la terms of severity of disturbance 
It was showa that a hierarchy axisted ia rotatioa 
with the normalB producing tha least and sahlzo-

fhrenica tha most, xt has bean shown than that he range of cue utilization la reduced In cases 
of emotional disturbance, arousal aad excitation 
thus producing more rotatioa because of tha lack 
of cuss. 

8. There waa significance found among the sets with 
four of tha alx combinations producing mora ro-
tation. Xt was fouad that the vertical orienta-
tion produced more thaa the horizontal, aad the 
diamond ground orientation produced more thaa ths 
reotaxigular. 

3. There v.ere significant dlfferenoaa among ths con-
figurations, with configuration S producing tha 
most rotatioa followed by coaflguratloa 1. 

4. There was s significant interaction fouad betweea 
groupa by seta. This indicated that tha raaga of 
cue utilisation and figure-ground orleatatloa 
ware operating together ia certain ooabiaatioaa 
ta produce rotatioa. 
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5. There was no significant interaction found between 
groups by coaflguratioas, 

6. There was a significant intersotion found betweea 
acts by configurations. This meant that both the 
figure-ground orientation &n& configuration to-
gether in certain combinations were producing the 
aost rotation. 

7. There was ao slgnifleant iatsraotioa fouad among 
groups by ssts by configurations. 

Two factors that are important thea in understanding 

rotation are figure-ground orientation and cue availability. 

1* Suggestions and Considerations for Future Beseareh. 

Since cue availability was Important la counter-

acting rotation the next step would be an investigation of 

soae of the available stimuli which a subject might need for 

a proper visual orientation. This might include such things 

as the table edge or direction of the grain of the table, 

body positioa of ths subject, size of the room*distance of 

subject from test cards and peripheral versus central visioa 

in relation to where examiner is seated. 

Another consideration would be in the direction of a 

cross validation study. This *ould moan tsiting set© d, e, 

and f coabiaed with configurations 1 aad 3 aad administering 

thea to the saaie Kind of uopul&tlon used in this study to see 

if eonsistant result© would be found. If significant results 

were found, the next step would be to establish a cutoff 

score for rotation for the three groups. Other pathological 

groups besides the two used ia this study could also be 
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administered the naw s e t s to see what kind of r e s u l t s would 

be obtained. The ultimate goal being a sore refined diagnos-

t i c tool for screening pathological groups. 

I t i s reasonable to suppose that oth^r factors play 

a s ignif icant ro l e 1m ths ro t a t i on effect and among these 

would probably ba individual differences in personal i ty 

s t ruc ture ant cer ta in aspects of the development of percep-

t i o n , such a s , the difference i n the dsvelopasntal sequence 

for pa r t s -o f -a - f i s ld and f ia ld-ea-a-whoie. Iflth r egar i s t o 

par ta -of -a- f la id what would be the developmental sequence In 

terms of @n item being Influenced hf the s t ruc tu re of the 

surrounding f ie ld? fu r ther analysis of those factors would 

probably add considerably aors i a understanding the dynamics 

behind the ro ta t ion a f fec t . 
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Review. Tol. 66, JUo. S, 1959, p. 183-201. 

E© discussed ©ata utilization in relation t-o the 
amount of information used. Aad found that emotions tended 
to reduce the range of cue utilisation by i&p roving ths 
amount of information available. 

Fabian, A. A., ^ertie&l Hot&tioa la Tisual Motor 
Performance; Its relationship to heading Reversals", Journal 
of Sduoatlonal Psychology. Tol. 56, 1945, p. 189-154. 

H© found" "that" o.TiOtieasily disturbed children tend to 
rotate the horizontally orientated Bender designs to tha 
vertical. Xn the saiae study, using nora&l chiidr&a betweea 
the a&es of five and nine yaare, it nould fouad that rotation 
up to the age of sevsn was expected. Tbis* was attributed -o 
a developmental phenomenon which is corrected after the aga 
of seven. 

Goldstein, £. and i\, Cehesrer, "Abstract and Con-
crete Behaviour: An Ixperissatal Study with Special Tests'*, 
Psychological aoaoaraa. Tol. 53, No. 23S, 1941, p. 3£-57. 

They &©re interested in figure-ground orientation 
in relation to & suoj:>ct*s ability to copy colovai ?.esi^s 
with bloo&s. They found that la brala-daaagad subjects 
there was trouble in llfforeatlatiag between the design us 
ths figure, and the white surrounding card are© as the ground. 
They .lisooversd tatat the ve.-tloul position caused sore 
failures thaa a horizontal position, khen the preferred 
configuration w?s oh&nged or Interfered -with ty"incongruence 
in positional relation between the figure aad the ground, 
performance was r-ku.de ̂ ore difficult. 

mailto:r@ote.ngle
http://r-ku.de


EIBLIOGRAFHY 75 

aeleen, Harry and B.v. Fahrer, "The Role of form 
la Perception \ Aaarlc&a Journal of Psychology. Tol. 44, 1952, 
p. 79-10$. 

Xa s study dealing with form, thay found that when 
all criteria are considered tha rectangle had the best form 
and tha dia&ond figure tha poorest. 

Jenkins, M.t *Affestive Processes in Perception", 
Parcho!epical Bulletia,-*TSl. 54, 1957, p. 10O-1S7. 

Studying aha utilization ia peroeptaal tasks ha 
fouad that whaa there was some degree of vagueness or eouiva-
lines in perceiving obieats, there was a narrowing of 
attention. This was attributed to an ©sotion&l component. 

Kopplts, lllaabath^M., *The Bsmder-Gsstalt Test and 
Learning Disturbances In xouag Children", Journal of glial-
aal ffayeholomr. Tol. 14, »o. 55, 1958, p. E9S-S95. , 

Xn a study of aevsnty-aavan children with learning 
disturbances she found that Bender figures A, 1, 3, and 7 
produced tha moat rotatloa. 

Shapiro, M.B., "tatperlsaatal Studies of a Perceptual 
Anomaly. XXX. Soaf Ir&atory and Explanatory Sxperiaenta", 
?J,TO«A flf % * t W Mfaaa, Vol. 98, 195E, p. 605-617. 

Shapiro considered rotation to be m anomaly of 
perception and a function of disturbed figure-ground rela-
tions on the Blocks Design test. He associated brain damage 
with rotation aad found that when figure and grouad.are of 
the same shape and similarly orientated rotation is at a 
adnlAusu la also found that s quo re orientation of a figure 
produced less rotation thaa a dismoad orientation. 

1 ^Sxparimental Studies of a Perceptual 
Anomaly. Ill, Tha Testing ©f an Ixplsnatory Thsary% Jearaal 
of Mental Salansa. Tol. 99, 1953, p. 394-4Q9. 

It was found that normal subjects, when deprived of 
aoat of their visual directional cues while performing tha 
Block Design test, would rotate as such as brain-damaged 
subjects. This was attributed to an exaggerated inhibitory 
effect. 

WItkia, H.A. and S.l. Asoh, "Studies la Spaas Oriaa-
tstloa. XIX. Perception of the Upright in the Absence of a 
Tisual field". Journal of Isaerl&antal Psychology. Tol. 36, 
1948, p. 603-614. 

Kora&al subjects were deprived of all directional cues 
by balag placed la a dark room aad they demonstrated that for 
«any of tha subjects, perception of the upright was a func-
tion of the visual directional cues available aad that these 



BIBLIOG-HA^HT 76 

sues are s tab le proper t ies of oert&in fea tures of v i sua l 
s t imulat ion. 

Yates , Aubrey J . , "notat ion of Drawing by Bralm-
Dassaged P a t i e n t s " , Journal of Abnormal and Social r'S7Qholog-y. 
Tol . S3, 19§6, p . 17S-181. 

Subjects were requested to make drawing of ths Block 
Design fas t aad he found tha t f i r a r s s i a a v e r t i c a l pos l t i oa 
influenced ro ta t ion more than f igures la s horizontal pos l -
t i oa . He a l so found th&t a dlsaoad-ori@nta.ted grouad 
produced sore ro ta t ion than a square-orieatateo' abound. 

mailto:dlsaoad-ori@nta.ted


APF1HDIX 1 

ABSTRACT 01 

,m Efty-aUfrft _ 
Performnoa of Chlldrei 

fasters lafluenclaf Rotation on the Beadar-pwata.lt 
sal 

The aaia ©oneern of this study was with the rotation 

effect oa tha landsr-Oestalt perforai&na© of children. An 

attempt was aade to put forth some of tha underlying ra-

tionale to account for this rotation effeot. The rationale 

proposed states that rotatioa might ba laflueaoad hy stimulus 

variation, cue utilisation or a combination of ths two. 

Stimulus variation was manipulated ia three wayst figure 

variation ia terns of vertleal-horl&oatal oriantatloa, 

ground la relation to a rectangular-diamond shape aad figures 

since they were considered to be noa-equiv&leat items. Gus 

utilisation was considered as an index of cerebral competence 

and t® be affected &y emotional disturbance, ©jsolt&tioa or 

arousal. For clarity the figure-ground variations were de-

signated as sets, th© figures wer® called ooafiguratioas and 

range of cue utilisation considered ia terms of groups. 

Th® subjects consisted of 270 children, between tha 

ages of eight and fifteen, ninety aomals, ainaty amotloaally 

disturbed and ainaty sohisophrenics. The instrument used 

1 Jerry B. fullsr, doctoral thssls presented to ths 
$ohool of Psychology and Iduoatlon of the University of 
Ottawa, Ontario, 19»0, viii-79. 

http://Beadar-pwata.lt
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consisted of six sete of cards with f ive cards in each se t 

making a t o t a l of t h i r t y cards. Th© f i r s t se t consisted of 

f ive of the e?i»3nal Bsttfler-ftestalt cards , with the other 

f ive se t s T&arieS according to the vor t l ca l -hor iaon ta l and 

rectangular-diamond o r i en t a t i ons . 

Tbe asin hypothesis t o be t s s ted was that there were 

no s igni f icant differences among groups, s e t s , configurations 

or a combination of the two or more of th© above f a c t o r s . 

In te rpre ta t ion of the r e s u l t s showed tha t ther<* was 

a s ignif icant difference aj&oag the groups which indlossted 

that the more eaot lonal ly d is turbed, excited or aroused an 

individual was the less he was able to draw on the necessary 

sue© to avoid ro ta t ion . There was ©lso s igni f icant dif-

ferences fourH s-roa^ the s e t s . I t w*a showa that a v e r t i -

cal ly orientated ft jure produced fnre ro ta t ion then a ho r i -

zontal on®. *fhe diamond shape produced saers r o t a t i o a ihsua the 

rectangular shape. For the configurations i t 'h-uB found that 

configuration 3 produced th« &est rot&tion i allowed olcaely 

by oonfijuration 1 . 

A combination of croups by se t s was s ign i f i can t which 

i«hc« that both the a v a i l a b i l i t y of cu®& and flours-ground 

or ien ta t ion were operating la producing store r o t a t i o n . 

She combination of s s t s by configuration® v*&s s i g a i -

f leant I n l l c s t i n g that figure-ground or ien ta t ion and conf i -

gurat ions togetner were producing &ore r o t a t i o n . 
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Further reee«rcn should be concerned with discoveriag 

what cues are important to children for *• correct visual. 

o r ien ta t ion . A Oioss-valiiwtion study is needed, e spec ia l ly 

v*lth tbe l ae t tare© s e t t when combine with conf igura t ions . ! 

and 3 . 

Other fbOtors tU>t night play a a i£ul ! leant ro le in 

th© rotat ion e f fec t , snoh c,s indlvldusl differecses in oar-

soaul i ty s tructure AU' developmental aspects of "sercastioa, 

should also be inves t iga ted . 


