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immuwtiijti 

In the large volume* o£ ras««axh condUiet&d on tit* 

Bandar-gaatalt t « s t , various ways l a which a subject ' s r e ­

production or th<& .^st^itlt^n amy d w l a t e from th® original 

atissulua configuration lunrt bs«m aotad. Research ha© also 

shown tha t certain ti#?iatiotis &m frequently associated with 

specific typss of pathology. Knovdadg® that these a v i a t i o n s 

occur i a not •uCJlai«»*« I t i s aleo necagsary to know wh£ 

they occur. 

Bander would nccoiyit for th#se deTiation-s both in 

t#ma of factors vi th in the subject ami in team of tfe* 

nature of the ©tiatalsigu t h i s thinkirts 1 E r^fifected 1 B her 

stat«ssant that *ffe® ^ioi@ set t ing of th® stimulus and the 

whole integrat ive s t a t* o£ *|MI ofgattloi 4M®m&m tfe* j«.tt*ra 

of the response,*1 ttftb raw «*aqptl*JMt tadUfciag rss^arcfc 

on the BeMor-Oest&it has locussd 4t» at tent ion ©n the i n t ^ s -

rat iv^ s t a t e of th® organise, l « r t r^i"«r«iice i s ia&4e t» th* 

i nf̂ magiftffl &£ atueh vastri&bl©® a® saturat ion l@val. lilt AliifieMtt» 

pgyohlatrlc aiaturk&KC© and c«etrai nervous t»y»t*ei pathology. 

Few ©tudiaa haw* attanspt©d to \mdi©r&tand t&* rola played by 
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Tho pr«**nt raaaarch was gsarsd to tha study of th# 

iaflaaaaa of thraa different ©tiomlu» prop«rti«s on tha 

aaeurra&ea ©f ona cpaatflt dwiatien, namely, rotation. 

Rotation ia said to exiat whan, in copying tha d*»igR» the 

aubjoct'a final reproduction la turaad on its axis relative 

to tha position of that a%i» la too original atiaulua. 

Sotws raaaarea haa already b*«m devoted to *m evalua­

tion of th* rola alayad by the stimulus ia tha occurr«nco of 

Bandar rotation, Thaaa research projects, howavar, hava 

Largely foe*n roatrittad to a study of tha phanomoiiott aa it 

occurs la tha rooradturtlo&a of children aad psychiatric irs-

patlaata. The purpose of the praaaat research was to verify 

and aztaad tha limited existing knowings ©is tha stimulus 

variables imr#lrad la tha rotation of Bailor saafiguratioau 

by aa adult, non~p&tl#at population. It was fait that the 

role playad by tha ttiMiilus car, b«st be aval«atad whan the 

piet^ra is not sloMad fey tha ooaplieatlac factors of ©antral 

nervous ayatasa pathology, psychiatric disturbance, etc. 

T&̂ raa %*®&*r flgsras will ha piraaantad in thraa diffaraat 

©riaatatiooa on four different ground »hapa8# 

Tha rariaw of tha lltaratura with raap««st to thia 

preolttt id 11 aa praoontad in tha first ehaptar* Thla chaptar 

tflll dlaeaaa tha ntlwtlia® properties of viow&l forma t M 

ralatad flaatalt propositi©**®* atisulua variation and tha ro­

tation ©f oloek 4migmt mui atlaulua Tariatlou mA tha 



IUTICDUCTXGH x 

concluded fey & mmmary «f th* preceding r«s*arc)i and & a ta ta -

m«nt of the general hypothesis. 

ffea sseeml chapter out l iaes th* axperljaswstal dasiga* 

iBclud^d wi l l be; X) a description of %aa subjects , 2) a 

da*sriptioR of t$*« iaatnatasit aast statement ©# fcaa specific 

feypetih**«s, 3) taa praaa&gras asployad for t«atiog ami scoring 

fcha reproduction* and 4) fca* at«tl»tlG«l prooedur«» aaiployed 

in analysis of th* data* 

Th* presentatIOB and diacuaoion of th« axparittaxital 

raamlt® ar* hand le la th« th i rd chapter. !t*t« tfcftyttr i s 

fallavad by a suasnary of the ax^artnaafeal findiDgas and s t a t# -

«aat «f tha resultsnt ae&elualft&a* 
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RSVIEW OF THE LITERATURE 

this chapter will first deal briefly with a general 

discussion of the stimulus properties of visual foras and 

with a preeentation of soma Qestalt propositions considered 

pertinent to a rationale for the occurrence of the rotation 

phenomenon. Two subsequent sections present existing re* 

search cantering around the relationship between stimulus 

variation and tha occurrence of rotation, as manifested In 

the construction of block designs and the reproduction of 

tha Bander-Gaatalt configurations. From this review of the 

literature, tha final section will conclude to a statement 

of tha general hypothesis. 

1* Stimulus Properties of Visual Forms 
and Related Gestalt Propositions. 

Basic to a discussion of stimulus variation with 

respect to tha perception of visual fezm is a consideration 

of tha stimulus properties of aueh forms. A vieual form 

embodies many properties. Some of these properties may 

ha varied and induce little change in tha response. Other 

variations of tha stimulus result 1A an entirely different 

response, Eelative to this problem Boring states, 
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•••the effective stimulus is not an object but a 
property of the stJjuulus object, some crucial prop* 
arty that cannot ba altered without changing the 
response, some property that remains invariant, of 
other characteristics. 

More specifically, KOhler2 contends that a visual form 

remains invariant despite variations in hue, sisa» bright­

ness and location. That is, the sisse, hue, brightness, of 

a visual form way be varied out %hw* is little change in 

the resulting response. With respect to location he is 

careful to specify, however, that shape will be affected If 

an object Is shifted too far toward the periphery of the 

field ef vision. 

According to fcohler, shape is the most important 

quality of a visual form, but he holds that other character­

istics art closely related, gars reference is aada prima­

rily to the ground within which the shape is presented and to 

the orientation of the figure to the ground. Within the 

framework of Sestalt Psychology seversl basic propositions 

dealing with the inter-relationship of these three variables 

have bean formulated. The rationale for the present re­

search, based primarily on these propositions as formulated 

X Idwin a. Boring, "Visual Perception as Invariants", 
yaychelaaffLgaA Hwriawf. ?oI» 59» Ko* 2, Jiarch 1952, p. 144. 
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by Helaon,-* is as followsJ 

frrery eenfiguratlon possesses at least two distinct 

characteristics. There is a background called ground and a 

figured portion called figure. Figure and ground have 

different properties but mutually influence aach other. In 

order far a figure to be aeon, tha ground aunt be iaheaege* 

naoua to taa figure* Where figura and ground are homogeneous 

it is questionable whether they should area ba called con-

figurationa. Further, even where figure and ground remain 

iahoaogeneeus, changes in the ground tend to influence the 

perception of tna figure* Ceanoating on thia Fuller and 

Laird etate, . 

• ••a square may ba perceived aa a diamond or a 
square, depending upon its spatial orientation, 
the framework oaeaalng fcae square, depending upon 
whether it is horizontal, vertical, or angulated, 
influences one's spatial oriantation. The square 
of foot is more easily perceived whan the framework 
is horiaoatally oriented vita the figure, i.e., 
has tna same ffffpf1 fate* However, aa the frame 
begins to rotate toward taa vertical so that it 
becomes incongruent, the figure becomes store ambig-
uoua, the square effect diminishes, and a different 
figure begins to take shape* The aere congruent the 
figure and ground, the more stable is the perception, 
the more incongruent the less stable the perception.* 

3 Harry Heloon, '-The Fundamental Propositions of 
Oestalt Psychology'', ftho Faychploflieel Be^ey, Vol* 40* 
So* I, January 1933» p* 13-32. 

4 defaid B. Fuller and James T. Laird, "The Minnesota 
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lasts tha paraaption af visual farm ls» in part, a function 

*f tha hoooganaity ox inhoiaoganaity that ojciets batwaau 

figura aad «rot*ad and la also infiuancad by abangaa ia the 

grouad. 

Furtfcar aonsidaration must ba glvaa to tha types 

of oonfiguratioaal phaaomaaa and tba law® govsraiag eaiiftg~ 

uratioaal sfeaogss* Conlisuratloas say ba 'good' or 'bad*, 

opan or oloaad, oomplata or iafioaplata, strong or wask* 

TBsm straagth or waakaaas ©f a configuration dapanda on the 

sacra* ** eahaaioa aaaag it* nambars. A wsak configura­

tion la aubjadt to change. Tha major law govaraing configura-

tioaal ebaafss ia tba Last of ffrftgaamu Thla law holds that 

configurations t*nd to bsaoms aa 'good', precis a, and 

iaprassiva aa possible, X» so doing thay change toward a 

mora unifor*, lavol otata In «hieh differaaceo tand to ba 

oblitaratad, Thay atriva to ba$a»ft 6iapiaf symmetrical, 

balanaad and wall proportionad. Within * wholo, parte 

having a poor position way ba raada aora lapraaslva by a 

ehaoga of poaltioa or function. 

fba prasaat writor propoaaa that thasa Qaatalt 

principlas of psraaption art dlraetly partinant to tba 

occurrence of tba rotation phanoaanon ia tba reproduction of 

B*ndar~Gesfcalt configurations. The iahomogenelty of figure 

and ground la a nocoseity for thi* study, obviously axialta* 

and will sot ba varied. It Is contended, however, that hy 
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varying i'iguro-sJrouiwl«ori«ntatlo» combinations tha (gaoiaaaa* 

and raattltant stability of the configuration will also ba 

aodifiad and rotation will occur accordingly. In other words* 

tha laa* stasia tha configuration the graatar tha tendency 

toward rotation. 

Although tha ptraaaat research daala Bpocificaiiy 

with tha rotation of Bandar configurations, the review of 

tha litaratura will prooaad vita a oraaaatatloa of kay ra-

eaareh daaliag with tha rotation of block dasigns. This 

approach haa feaaa takaa baaaaaa tha rotation phanoganon has 

baan most systematically etudiad aa it Is a^alfaatad in tha 

reproduction of block designs. 

2* flotation of Block Designs, 

Tha major rasaarch dealing with tha rotation of block 

designs haa followed a very definite ana logical sequanca, 

with each succeeding study developing naturally from those 

which preceded, this Gohesivenass, so oftan lacking in pay* 

chologieal research, raaultad froa a aariaa of studies 

originated by Shapiro* To establish a fraae of raferenee for 

tha Shapiro studios, it la first aaaa&aary to briefly review 
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certain aspects of the *&rli*r findings of Qoldatein and 

S«iHMa?eHr#5 

la their Aaftlyiis of abstract and eonarete attltustas, 

SoXds%#lB and 5e&*«r*r itlMMunrtNl that ©o»e bî ft4n*daittaged sylj-

j««ts corr«flftly reproduce the Eons Bloska designs but would 

last* the eoa&Iated pattern in a rotated position. This 

phenomenon was attrlb«t«d to an iuAbillty oi the subject to 

deal «jff»«tl'r»Xy with varlotia figarfr-gfrOHfts' relationships, 

ŷ mt̂ JftttflM ft fe#?&MMHI JfigiUJ!** (deni&S) ffflinfl tfe« WltTffUlMtftllg 

ground, l a the »r*»eno* of th* concrete attitude, fl&ure-

gyfp̂ mi •pfXi%tê efof ;y# nraaantine Iwtynffilwjf levels of difi1!— 

eulty in reproduction vera afi follows: 1} both design and 

©a & feojpiaEOWtstX &a#a idltli manzw$&iM$, groiand && an angle* 

3) 4y*1tgffii <MrtUnftMMi oa an angXa with t^TT^iwflug gromKt on 

the ftUtte&ftn&ta and 4) 4ff>lffi ®'**l«J£t$4 ©n an angle %&%n 

aurrounding ground on a horizontal oa»«. These findings 

mm interpreted !» terns *T the Oest&lt j^y ff, PrS^ajjs, 

vifeSi fch* p©aitien on it horlmon&nl feast* feftlng eonsidared a&r® 

aatmffftl and nor© toncpat©; than as nngnXnr position* 

$ Kwrt Goldstein and 1-kx-tin £nha«rtr, ^Abstract and 
Coanrata Befc&vior: As ftKpwleumt&l Stttdy with Speei&X fa****, 
l K ^to ^ai]^t^igml. Monographs, Vol, 53, Ho. 2t Whole 



MVIffiW or ffJISS LITKKATUttfi 7 

With theae findliigs in mind Shapiro*-* eet out to 

f orauiate « hypotheaiB or group of hypotheses that would 

serve aa a oaals for predicting the frequency el* occurrence 

of the block design rotation effect, too original hypoth­

eses wore based directly 011 the four figure-ground relation­

ships outlined by Goldstein and Seheerer and were as 

follows!? X) square orientation of a figure would tend to 

<u«»;i»iifch the freeuenoy of annearanee of the anoaalyi 

^^^9 ^ew^p^Bi^^^w^wi^^fli TSJIOP <es>TSrSMe^^^ei^O"ee™iWBja ei^wfr isa ê*MO*$̂ S|F̂ êo> ^ P •^^o^^^eBw™ ^ ^ ^ W B W ^ * ^^^^ *WW*WH^JW» ^^^^pei*^^^ 

the appearance of the anomaly, >} congruent figure-ground 

arrangements of the material would tend to decrease the 

frequency of rotation, while ineongruent arrangement would 

increase frequency, and 4) where the influence of congruence 

and figure orientation are in conflict the influence of 

figure orientation la aore potent. 

Utile the predicted order woo not wholly obtained, 

analysis of the data suggested that a previously uncon­

sidered variable 1 the orientation of the U n a of oywaetry 

of a figure, was operative in determining the frequency of 

appearance of rotation* The wliae of sywaetry" was defined 

as an Jawglnary H a n which cuts the design into mirror 

6 Ht 1* 3bapi.ro, "Experiiaentai Studios of a Percep­
tual AaoaalTJ X* Initial Sxperi»ent«p, Journal of. Rental 
Science, Y d , fr$ »©* ¥&* Jmmzf 1951» p. 90-110. 

http://3bapi.ro
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imago** Aa a rooult or tliaao findings t&a ini t ia l hypotheses 

wtro roviaod* ia« aypothooto way* tootod and the pvtdletad 

froquoncy of oecwroaco of tao rotation phonoaonon was 

obtained, Sinoo only mm ot&Jaot naa used in this study, 

additional oxpordjoaatation was noedod to conTim and oxpl&in 

too rosulta* 

la 1952 and 1953 Shapiro^19 roportod two aw&aogiiowt 

stvdlaa* Taooe studl*« rosultod in fcaa dorol̂ pmant of what 

la sow kaom aa tko fttoffr ftoaiim JfrBtatioii. Toot and axtoxtdod 

tao proviouo ro«eareh to saapioi* of aorwol, broln~damag«d 

and aott-braiB-damagod psycaiotric patloafea. Certain con-

aiatoacio* vita which tao flotation ytatitomaaon occurred were 

oboorrod and foraulfctod into thr®o lawst 

vertical axis of tho total visual field..*the 

lino or mmmttf i s par&lloi to tho vertical 
axia Of tao visual f lold f Ath«n tno tondoney to 
rotata will bo loosonod**" 

& X* 8* Shapiro, "Exporiaoatal studies of a Porcep-
tual aaonolsfi XX* Cot*ft rwitrOiry and JSacolaaatonr SyportwMiiitffn % 
IW^MMsMJ^mdTw,* n> »»• U*, Ootobor w a , 

9 II* B* Shapiro, ' Sxporlmsmtal -Studies of a Far cap-
tttftX Aaoaalyj III . lb* Tasting of an Explanatory Theory", 
imm^Mimmr,lmmmlt *«n» ^* ®»* &6* <ft&y **#» 
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2* Whan tat deaign 1» in * &<juare orientation... 
then the tendency to rotate will be decreased. 
When tilt design i t In a dianend orientation... 
tilt tendencyto rotate will fee increased except 
when ia eoarilet with toe angle **f Una of sym~ 

3* •.•when the groiand i s in s diamond ori©nta-
fci<wu#,fcfce tandeaey to rotate will to* in­
creased, and when It i s lm a square orientation 
»*«%&» tendency to rotate will be decreased, 
except when in conflict with either ajnMttnr* 
»*«%&» tendency to rotate will be decreased, 
except when in conflict with either syawetrj 
or figure' effeeta, which ere both stronger.-

The WLeek design rotation effect was found to occur with 

significantly greater frequency in brain-dasiaged payehiatrie 

satlenta than iM iflfr% r̂aiffr̂ fainanMf perehlntarle ©ntlaata* 

ffaejMLi*e taô Lalnad tola finding eaeentlally $&, taxwe <af 

1) tilt law of negative induction, 2) the exaggerated in-

hlfeitory effects aseoeiated with brain dawag* and 3) the 

dependency ©f perception on the availability of directional 

cues* He reasoned that the inhibitory aspect «f negative 

induetien i t exaggerated in the brain-damaged subject* 

Therefore, when feeding hi» attention en a stiwuluss object 

tat aurroundiag perception© available to a noraal cubject 

art not available to the braln-daaaged* The brain-dattagea 

subject i t tnua unabla te counteract the rotation inducing 

propertiee of the ©tifiailws carda. The ©tiwulue properties 
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af fijeyunfe &r±taEt&lLiea* avaund wteiittatiiatt and lip# ©f wne» 

eatery are fipea aa eaavii i&haLr laXXiiaaaa* 
Gax*rvliu£ fat-* fefr* t»i»i«>«> <MMI elyra further* miaaiFa 
T^^^^PPP ^ r jpr *WPBMHS| PPWPW^PF ^ffP^W^PPPPMMPMPiPJBy T P ^ I P W ^ F *"^ TP^^PPj^P' "d^ ^^PF ^p*w^ffjp^]^ v ^P"w*^PPPJPF^*J^> ^ ^ 

t&aa f@a%a3.a%aa' feaaa a aa»*l»rai»<*48J»ag®*i aniijaals t&ta re* 

e$i&$iaii |maf|,|4tfyn3, vlslost eaauldi 3?e%a%a aa a dajppea ea©«* 

parable to that of aba brala^aa^ed. f# t©«t this aera 

ri«or©ua hypothesis, aomal subjects, f i t ted with a "field-

y^tfifyfffl^, râ radwMMi tfee daaijpa an a taMLa tavajpad alth 

black tfel** 2t waa ***&&* that thase subject*, whom ha 

aaaaiderad t e be "pseiide—breia*daa»ged,r rotated eigatficantly 

aor« tfeaa ee&tralfi, and in accord with the previously * s -

tabXiahed lane* A» uaexplaliied finding aaa tfeat "»s««aXs 

rafcafce wow %SNna &03%*braiiia l̂inHagadl piyafeia$*l<s aa îaiitMi* » ^ 

Worklag eloeely with Sbaplro, XMattf** reported 

a*@ t^iMffw*:^ rtadlta aaiag *aa jp^kj^1rff?,,,l^^lrifa fagt. 

l a aJMwia; eaadlea aba aalfcfaajr at>&ea|M»ad &a *My*!ffii> more aaatyup** 

a&a&r alia acftffiitFilnfiHBff aadei* ¥ltil-afci aise breath 4a#jt-.jpB î aatdLaa 

ii minim—wwimiiniimn in. mini 

13 Am are mask wfaieb restricted jwripharal viaioa. 

mailto:f@a%a3.a%aa'
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offoot could be induced in normal subjects. His catjor con-

elueieae wort that the oiflO of too room, distance of the 

etimuXua «*rd from the edge of the table, and preTious ex­

perience of 10M aubjeefcs In reproducing block designs do sots 

aiguif iaantly ajff»*& the f reeuoney with which rotation 

oeeure. There woo a significant inereaae in occurrence of 

rotation whoa the designs wore reprodueed on black felt as 

oppeeed to a wood surface. This finding was attributed to 

the abeenee of direetional ctaoo fres the graining of the 

wood* Mo significant relationakip wae found between in* 

toXUgenea and rotation when a group of etudent nurses 

Is an independent study Willia*a, et al«*7 attempted 

^ p ^ ^ ? 9 eprw " " W - ^ F ^PSO^BP* iPjp^e^Px^Pse^P'iP" OP»0^P» w*Wflpj|0™p"™pwPj'i ^P* "^ppapjoe ve^^(^Pr^p>0PJ ^MPfciw^PWMawoiMPawp* w ejieia,™w»fc-̂ fc 

work confineed the basic relationships given in Shapiro*s 

lave with roepect to the influence of the gee*etric proper-

tiea of the stiattlua, k alight but significant interaction 

^P^P^^P» *^s ^p^^^wpp^pe ^PF^^^P^r^^^pfepo ^e^piflpr^Hff TPJ op»we™w O B O * e^ewereepe ^e^e^^efr TP^JJPP^PF ^ F ^ V ^ O ' O W H • ^weewpt^pr l»*o* 

rotation laereaeed when figure and ground were incongrttent, 

The extenaion of the Shapiro and Yates research cantered 

around the iareetigation of X) the affect of intelligence on 

ii mm w i — M M — — m i l — I W I i i niiwi 

17 Harold L. Williama, Ardie Lubin, Charles Giesa-
king, and Irrin Uttbiaat ein, "The Relation of Brain Injury and 

suiting rgyehQlo&K, f#x« 20* K©» 4* August Xf», P* 2?>4i0. 
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the occurrence of the rotation phenoiaenon and Z) the effect 

of blocking peripheral vision in brain-damaged subjects. 

The results revealed negative correlations (-.3S to -.71) 

between intelligence and rotation* Brain-damaged subjects 

could not be differentiated from dull normal subjects on 

the basis or rotation scores. Under conditions of restrietea 

peripheral vision, frequency of rotation increased in nor* 

n»X and decreased in brain-damaged subjects. It should bo 

noted that according to Shapiro's reasoning, restricting 

peripheral vision in brain-damaged subject* should not 

affect the occurrence of rotation* ¥iUianst at al. inter* 

preted their findings as negating Shapiro's hypothesis that 

brain-damaged subjects rotate becauae they are unable to 

attend to peripheral cues which would assist in correct 

orientation. Instead, they held that the brain-damaged sub* 

jeet does react to peripheral cues but that these cues serve 

to distract and confuse the subject with respect to the 

visual frame of reference. Hence with restricted peripheral 

vision frequency of rotation would bo expected to decrease 

in brain-damaged subjects?. 
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a more recent study af block design rotation waa 

reported ia 1961 by MilUana, at mX*1® Tbia second study 

waa designed with two main purposes ia mind, The first aim 

waa %o study the affaet of *& as. the occurrence of rotation. 

It waa found that when rotation ia called to the attention 

af non-brain-injured controls %bwei waa a greater decrease 

ift rotation than occurred £vr brain-injured subjects operat­

ing under the same instructions* These findings were ia*. 

tarpratad as indicating that ia braia-daaaged subjects 

rotatiea ia a function of impaired perception rather than 

lack of attention* 

The second aim was to replicate the previous finding 

that restricting peripheral vision dacreased rotation ia 

brain-injured subjects and increased occurrence ©f the 

phenomenon for dull nornal and noraal subject*, tbase find* 

lags were confirmed. 

All af the previously reviewed reeeareh waa concerned 

with the rapreductian af the stiaulufi design by means af 

bloaka* la 195a toa*19 reported a study which attempted to 

1$ Harold 1« Williams, Charles F» Oieaeking and Ardie 
labia* "Interaction af Brain Injury with Peripheral Vision 

Jpacaabar l y o l , p# 

19 Aubrey J* Yates, "The Rotation of Drawings 
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determine whether Shapiro'a laws, and some of the related 

findings, would hold in an Analogous situation. Instead of 

reproducing the desi&n with block© the subject was requested 

to draw the design. The populations studied vara female 

student nurses, aon-brain-daaaged psychiatric patients, and 

brain-damaged patients* Contrary to previous findings with 

the block version of the test, analysis of tho data in the 

drawing version showed no significant offset of the angle of 

the lins of syametry. The figure shape was found to bo the 

•est significant factor influencing the occurrence of rota­

tion, vita the diamond-shaped figure eliciting the most 

rotation* With respect to ground, and In accord with Sha­

piro's laws, the diamond-shaped ground produced more rotation 

than the square-shaped ground. On the drawing version of the 

piock aoslgn Rotation teat brain-damaged subjects again 

rotated significantly more than the other two groups* 

Actual disorininatlon between brain-damaged and non-brain-

daaaged subjects, however, Is mst satisfactorily accom­

plished whan tlit subject reproduces the stimulus design with 

bloaks rather than via drawings. 

With respect to the present study, review of the 

literature dealing with the rotation of block designs has 

shown that varying the geometric properties of the stimulus 

does influence the occurrence of rotation* In addition the 

influence of these geometric properties has boon shown to 
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operate in a lawful fashion as follows i 

X* plaeemen* of the ground in a diamond 
orientation toads to increase rotation} 
whereas, eouare orientation tanda to 
decrease rotation. 

2* placement of the design in a diamond 
oriaatatioa tends to increase rotation} 
whereas, square orientation of the 
design tarns to dooroaae rotation* 

2. fas influence of figure ehape ia greater 
than the influence of ground shape. 

In the following section research centering around 

the relationship between certain Btiaailus variables and the 

occurrence of rotation in the reproduction of Sender-Qeetalt 

configurations will be considered. 

J. Kotation of Bender-Gestalt Configurations. 

that the rotation or angular diaplacenent of one or 

••*• Beadar*Qaatalt configurations is of diagnostic signif­

icance has noon an accepted belief of clinicians for many 

/•art* Tkia belief la rooted primarily ia the frequency 

with which research, employing both children and adults as 

sublets, has shown rotation to bo one of the factor* which 

differentiate significantly between normals and various 
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clinical groups »20 »2^ »*2 »** •** 

Sinee tao early 1950*s a fow attempts have boon 

aodo to expand and clarify tao existing information on tho 

phenomenon of Bendar-ftestalt rotation* Those attempts have 

taken two sain direction*. Firstly, of forts hove been node 

to provide information on tao incidence of rotation ia 

various clinical groups. Sacondly aro taoso studios which 

attempt to develop a theoretical rationale for tao occur­

rence of tao rotation phenomenon. Taoso too phases of tho 

existing research will ho reviewed in turn, hut it is with 

tao latter studios that tao present research Is primarily 

concerned. 

20 Stftgeao Byrd, *The Clinical Validity of tho Bender-
Gestalt Toot with Children: A Developmental Comparison of 
Children ia ISeed of Psychotherapy and Children Judged Well-
^••Hfil* loia^q. of„.Pr^io^m,,?*ehntattos, Vol. 20, No. 2, 
June 1956, p. 127-13o. 

21 Sliaaoeth 8* Keppiti, wThe Bender-Qesfcalt Tost 
and Learning Disturbances in Young Children*1, Journal of 
filiaioaX Psychology. Vol, 14, »o. 3, 4iOr l»Ji, p. 292-295• 

22 Ailsea Qlawson, nTho Bender Vi»unl-&otor Geetalt 
Tost as an Xadox of Emotional Disturbance ia Children", 
^ S f e M y y f ^ ^ ^ t^plfiiaf,, Vol. 21, so. 2, June 1959, 

23 Jerry B. Fuller and OlXXos Ckagnon, ^Factors 
Influencing flotation ia tho Sender-Qestalt Perfermance of 
OaiXdroa*. jmmk fa JM&m&m, fato*Qm> ••*• 26* So* 1, 
Harsh X9o2» p. 3o-4o* 

24 Gorald 1« Fuller and James T. Laird, -'The Minnesota 
Percopto-Oiagnostic ToatH, apodal Monograph auppleiaant, 
yoi. 19, HO. x> of the iwrn^^W^mLMi^MmsL* 
issue of, January 1963, p. iii to 34. 
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In 1950 Hanvik and Andtreon2^ published findings on 

tha occurraaca of rotation in * group of forty-Xour male 

adults suf faring from fooal brala laalona, and a group of 

thirty-ssvaa controls. The latter group coaaieted of four* 

toon patiaats wltfe a haraiafcad iotarvartabral disc, and 

tvaAty~thros patiaats in whom tfcara axistad a low oaak pain 

syadrona which was eoaaidarad to ba psyehogaaie in origin. 

Bourological and physical anamination* of thaaa twsaty-three 

J|WBWpiB>^PBS'̂ r'̂ S ^^^Ha* ^P w^WMpSIPSp w^PSa> âSS" ^WBfO|P^WMfcSF<<afl̂ S»^»Jp wSSp^M^^W'** " ^ F w w#*Wf 

braia-danagad group was eompriaad of twaaty-four patiaats 

with i*«i<Mi« in tha B <̂wî atiyft'l" hsstiJiohora* Jsral&>«<&ast&£Od 

and eeatrol groups vara oonparod far tha parcant of easos 

la whiah oao or acre dasî ia. had baaa rotated JO dogroo* or 

stars froa tha origiaal plans* It wm found that 59 parcant 

of tha total braAa-daaagsd group producsd oaa or aoro such 

rotatioas, wharaae only 3J*9 parcant of tha coat role produced 

siadlar rotatioas* this diffaraaeo batwean tha control and 

azparJUaaatal groups was found to b* significant at tha •OOl 

laral of aoafldaaca, Wlthia tha brala-damagad group thoro 

was no algaif icaat dif faranaa batwaaa tha doainaat-hajaisphare 

group and tha noa-doa&aaat-homiaphara group ss to tha par* 

eaataga of oasss rotating tha figuras, Ho apacific data art 

M l»* 4* BmnHk smi A* !*• Anderson* *lkm If foot of 
Focal Brain Lasloas on Haeall aod tko Frodustism of lotations 
la tha Baadar-Oastalt foot9, ^msmXr&$ $&^m^%i^...JfrB*MtXaay. 
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furnished on the frequency with which rotation occurred ia 

the control sub-groupa, !•••, "aormals" and "neurotics". 

The authors conaant, however, that rotation occurred la both 

of these grasps but do not state whether there was a aig-

aifieant difference between the two groups, 

Griffith and Taylor26 later provided actuarial 

statistics on the frequency of rotation la additional 

clinical sroepa coaeisting of 346 schizophrenics, 16? nau-

rotice, 145 eharactar disorder©, 147 chronic brain syndromes, 

and $$ uaatal defectives. A «©ra stringent criterion for 

rotation was employed in that an angular displacement of 

45 degrees or atore from the original plane was required* 

The percentage of Bender-Qeatalt protocols In each category 

containing one or aore rotation© was as follows: schiso­

phrenics, 19*7I ne^rotiee, %$•$$ character disorders, 16.6; 

chronie brain syadrejoe, 40,85; and mental defectives» $5,$ 

pereaat*' The ehronic brain syndrome and mental deficiency 

groups dlffarad from eaeh other at the ,05 probability level. 

Both at these groups produced a significantly higher, .01 

level of aonfldence, laeldenee of rotation than did the 

character disorders, Ho statintical comparison was aiade 

'. 26 Richard JS, Griffith and Vivian H. Taylor, "Inci-
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&*$va*tt %«aaa thrta groups aad Hanvik ana Aaaaraaa** controls, 

PP'^R^P ^pt^p '̂ •'•P'̂ pwwwa ^WjB"ap,^mfcw ^pwpî a^p ^paa^a apaPiw a v w » ^ H | | ™ aajw* w appaaaaF','Pf'^aaa fPfpa w ^pa»im^"*fc,a 

aas#sfcfsiaia# 

S^MM^paat ytatafah &aa£gaai to %$up®ir aaa-tfeiaaal 

af mataa* individuals was conducted by sliverst»in and 

• " ^ P W M P * w ™FPP*W«aHJp ^PaW^a ^a^M^pî M ^MP p̂w P̂n̂ a** pfc^IPa* iPtPlri^ IQt |̂FPFWpPP«Bk̂ plpflP ^WWaBwaWJ ^PW* 

by Sr imth ana Taylor, thp authors stadias* the records af 

400 patiaata aaafiaed to a aaaaltal tm fcaa aoainLLly re­

tard**, fa*!* finding aaaaaa that 40 to 50 ptraaat or the 

rafearaataa affaaaaaa" aaa or aero rotation. This fiMiag was 

iatarpratoa as being aaaaiataa* with that at GriiTith aaa 

Tayler, 

Both fch* Sriffith aaa lUwnftala studies mm aaa* 

Jaa* to criticise la that aaaa aaa a aaa* aaa a%a£y in which 

**** Sfia£fi£ prataaala aaa aaaa part af th« aa*%a*y aaalayaa 

la •stabllfihinfi aaa orl£ia*X diajoioais. The Mlvarataia 

• M y way aaira aaaa fwrthar aaa*an£aa&aa by th« feet that 

^RipH^^a ^<8a W?P^WP W ww^wafsapw^r^P'^a Maaaap^p^ppja a p a ppwp^pwpapap apa* Wp*a•ftPW'PHtf>afr BWW*w<Wflwr *a»^orafcjr a 

£ata proTidtd la all taraa af th« reports rayiaaaa 

wara aaaaa aa aaa afataaala a£ haaaitalizftd aaaiaata* 
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Solatlvo to noa-patioata, ia thair group of 260 adulta, Paoeal 

aad Suttoll2^ found rotation to occur oaoo oa ftoeiga 3 aad 

oaao oa flaaiga 7, wit* ao aeorabla rotations boiag obtained 

oa tat ronaiaiag aon-flguratlons* Thair srltaria for aooriag 

rotation vary for tao 41fforoat «oaf igaratioaa eat ia no 

laataaea ia a rotatioa of loo* than 45 dogrooe aooraoU Th* 

Paacal and auttall f&atiiaga would ao eoaaiataat with taoso 

of Fullor aad Laird2^, to bo diaauaoad bolow, whoroia aoao 

of tao 2*0 "aatNala* atudled rotatod tao configurations aoro 

taaa >0 aograoa* 

Xa light of tao abovo montioaod Xiadiage rolativo to 

tao inoidoac* of rotation, roaoarob projoeta doaignod to 

oatabliaa a tbaorotlcal rationalo for tits oooarroaoo of this 

Xa 1 9 ^ aaaa**^ reports a study *i*od at snowing 

W P ^ W W ^JP^^H^^P^^R^HJ^P^^ p̂j>̂ pĵ p̂ papjPwJipaPfr, P̂̂ flPP»WF ^(P^PFwpwaww ^F^PP ^^p^Pr^Fap IPP^WP^^W^PF^^^P* ^p^^ fl^^B^^o ^r ^ P ^ ^ w* ^p^wooiwMa 

tana jooatal pathology * Attaatioii *aa foousad oa tao rotation 

i^po/O^aj^w^p^^Hfl^ppiPo^o^frTP " *aoaiw» ^ooa^prOPaapiO' • W W ^ P ' ^ W ^ B I ap^^PMna V M ^PMiT» w ^P^paasiP^wpwa a n ^BEjHSaaa^wjL^^^ 

Qaatalt oarda tbo doaign la priatod oa a card that ia 

26 flaraid a. raaoal and Barbara J. Sattoil, Thg Bandar-

29 FaUor and Laird, Qp. Cit.» p. 16, 

30 Lewis D. Hannah, pCauaatiT« Factor© ia fa* Fro* 
ductioa of Rotationa m mm Bondar-^aatalt PoaigHs"f _f oayaal 
.f# fffg|M«i ,?ayoj*ô oj}r» tWU » , i*. 5» Ootooar l#5i» 
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koriaaataUy ariaatsd, !.«., iduuro too horlsojttal diatansioin 

Is laofor too* tko vsrtieal dioasalaii. Contrary to this* 

the sapor on whisfe too snojoot is to draw has shortor JMSTS> 

saatal thus vartisal sdgsa. It was Ills contention that in 

ergs* to prssarra too ©riwatatioji of th* dasisa OR tho sari. 

It us* Boaaoaary for tho subjaot to potato sis drawing $0 

dograos* A mm sot of sards mm dasigaad whorsla tho slso 

^PFBP* ^P'PPP^P' V P ^ V l R ^ ^ H V H ^ v ^ H I ^ P W i P S S O f l p W ^SHIOPNPP, a p j O ^ ^ V a^^P^OF ^PfrO^^^HOS<T^^OWWtr ^P^^POSp^P^ ^PWPP1 ^•'ff^r^Pf H F V W W W W P P W W ^ I ' 

sard* rosjiimsd too saw* as l a too original Baodar-Osstal* 

tost* too Tortlsml odgo of ttto aov sards, howrar, was 

txtoisdsd t o asjfco fcha ratio of tits Xaagtb of too horisaatal 

odfjO of too «ard to I t s Ysrtical sdg* too aa*a s s too ratio 

Of tOO> #t Of 11 iBSA OSfMtF OH llhleh SJSO SUOjOOt #Pfb7* Xt 

was prspssad that fowor rotations wald oo pradwsad oy too 

so* stlsMla* sards. 

TOO ffoooo of psysalatrle patiants, thirty~«ix sub-

looto sor group, woro omtolaod for ago, oo* sad diagnosis, 

fbo oxporlswi&tsl group wm glvs* too now stimulus cards sad 

^PfflPP^PW' ^P^^^^PHW^PrH( ^^UPPi $Uj9' ^P^^P^^T" ^P^PPJMP* " W B P P W B W I W ^^P ^P^P^9flPJP^9BJ^Pffifi^ ^ ^ m t t W ^Ph4||PL'^r ^Wi^P* ^P^^W Yp^pp>^pFvP> ^*OPtS(S 

saersd for oseh d«sl«n whiah was olaarly rotatsd 4$ or more 

dagraos* Km* a oooro of sight was too oaximaa soars possible 

for any eos protocol* Statistical analysis showed that the 

two groups diffarad slgnifleaatly at tho .01 Xorol of con-

fidsass, Wm avsraga s#@v« par raeard for tho exparlzaantal 

group was #3S2 dagraas of rotation and »6>9 for the control 
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group* &aeh group produced eight records with rotation*. 

The author eoneluded that tit* rotations wore produced as a 

function or tfeo way th« stimulus design wm oriented on the 

original JOOdor eerd* 

triLffl** oat Taylor31 attempted to repliaata the 

Hannah finding*, eontendiiig that th* latter*a statistically 

•ignlfleant dlffaraaaaa resulted from too fact that a f*w of 

Ala control* produ*«d rooor&o with Multiple rotations. 

Eathar thorn redesign tha atianalua earda, Griffith and Taylor 

attaaptad to oioleve a *comparable" affect by rotating tha 

papar tablet on which tha subjeet draw, Thua the tablet waa 

oriented l*ngthwia* fro* loft to right rather than up and 

down «o la tha Sennah atudy* Rotation wm scorad for on 

angular dlsplaaenent of 4$ *r more degrees, Sseperiaeatal 

and control group* were Batched for diagnosis. Fifty-six 

oofe|o«&* eooprieed too experlttental, i.**r tablet~turaed 

group, end 127 aubjoeta the control group. In the expari-

aaatal group 12*5 percent of tha record* hod oa» or a s n 

figure rotation*! while tha control group produced 29.3 p*r* 

oont roeord* with on* or noro rotation, £»ploying a on*-

tallod toot thaae two proportion* diffarad »ignifloaatly at 

the M l*vol of eoofldance. An additional 995 subject* wore 

M—II.WHII MIHIIIII II I llinjl. IHlllllilHIIWM mi • 

|1 Richard K. Griffith add TiTian H, Taylor, "Bender-
Qootalt Figure Rotations: A Stimulus Factorw, Journal of 
Consulting Foyoholaoy> ?oX* 25$ H## X, February Ifil, p. *9*9C« 
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Mtiioofaotttly aM*& to tho control group Making a total of 

1»1S2 Baadar protsoola. Tha paraaat of racords with on* or 

M M flgtfro rotation was found to oo 23.5, nalolt dlffoxod at 

tha .05 laral of atatiatloaX aignifieaeco from tha 12*5 

poraaot for raaorda with rotation Hi too tablat-turnad group. 

Tha authora ragardad fcaair rasulta aa oonfirnatory of the 

fiaalaga of Banana and aaacladad *«»«taa* mmy rotations are 

aauaod by taa pationt oriaating tha daalga to too am&M axis 

of tha ©apar la tno aaao ralation it baara to tha major axis 

of too oard*,.«>a 

A^dltloaaX atodian* dooJUUas vita factors influanolniE 

rotation, feavo W a n roaortad by Fullor and hi» ao-workara. 

IBRJF * W H I ^ P ^ ^towBi^awap'^oHBWBr•pfcwpase v waiapwiapaawtw*^MMp WTBHO^ •iW"™^aiwwBow ^ ^ w ^m ^pr^B^n^WF*p>wpNw^p,^»''i*iOw ABP^P: 

eaa ttfciliaatlen and a*i*altta variation, With rooooot to sua 

^^v^^^^a4MMK4^^va^^4wapoia ^vaw^^p ^^p^^p^piww^a ^^^ «a ^F^MW^^^iwwa^F^^p ^BH^wswpap ^ P ^ W ^ ^ ^ ^ ^ W * ^ H B ^ ^ ^ * ^ ^ ^W^W^^^^W1 ^PH^»^P^ i^^^p^^ s 

arouaal, am dinturaanaa tone: to roduaa too ranga of cua utili­

sation* Jack of out utilisation amp inf luonea tha rotation 

affaet in that tha anotioaally diiturbod, arouaad, or ox* 

oitod Individual la laa© abla to draw on tha euaa aeeaaaary 

33 imm »» Fullar and Giilae Chagnon, "Factor© In* 
riuaneing notation in tho B*nder-tt*stalt Parfonaanea of Ghilci-
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%e avoid retails** Jtaag* of cue utiliaatioa ing coiisid*r«d 

to b* Isotonic to Ui« <UXf«r«a©«» la dsgra* ®# wttttattl 

sXst** ** aoraal, «t©tio»*Ily disturbed and ecfciaephrsaie 

eaxti. *»& drawing p&p*r» ami %&* mmammm «£ rotetioa. 

isaployia* a total aX thirty atinulu* «**&»» J%U«r «a£ Chag-

6tffc£jt& &f tfea fttlaulus ttajni* Ufa*- frh&rty aaivifi mtmi £aron&#d 

into six %*$#** of flvt eartis witfe «a«fe Msete aXpiA&b<gtieaXly 

i&«ati,£i»4. la«h B»ii>* coat&ia*d oaa *»ch of eonfigiiratioas 

&, X, 2, 3, &M $ et %b* origiaal mB*£^k **• •* 1fl» 
H»#taa, *#•* and *£** «api0y#£ A dlsusead s*iap*d grmmdj 

tW©». fd* &B£i *&** & 'V(KPfcle«lX,r ^gitHfei^ wkammlrnkt &®d 

pair ®f £rwm& afeapfts « u fiarttor sub-4iYid«<i so that i s 

MMMk yMy ffiw "awHfe59 pwwwwlMSit tfe» sfeliiia&iid (toistCiguratioa £& 

« wfcisal position (aete •**» *¥* «at **»J &ad th* atfcar 
ftjrtgiOTlnwl, t&» &waJi&ftmtli»& la a horiaseiitail lasts ***» 'd* 

•>iifiii»iii[M«iiiiiiiinmiiiiiimiiw'iiiMM<nmwi»iiin('iin 

14 FuXlar applies diff*r«>Rt msAmm to a i l but De-

ŷ4jĝ âi ib|pmj|Bp m^^fa lias M̂tm% Milutaiii#4 $M pf*@s®suting tll# 
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the original 3<wd»r test* The remaining five "aets" aach 

raprosentad one or two modifications of th« original stimulus 

cards. Two of the four roetaagular v'setaTf embodied ccngru-

oaoo oetweoa the ©rioatmttois of th« figure and %h& ground and 

two of these 'fsats!' represented ineongruence of figure and 

ground. Congruous** for the reset angular snap*, axistad If 

both the ground and the configuration woro orianted v«rti-

cally or horisont&lly. Incongruence existed wh«r« sithsr 

figure or ground was vertically oriantad and Its count©rparx. 

horizontally ©r±«mt#4» or fcli® rovorso* 

By m&tom of analysis of variance the relative is* 

fiuomee of tho six sSofcs*% fiire *Gojtfi®*iy*tioaa® and tliroo 

^roupo* m a ovalmtod. Botation *ma tt**** for mm&& r»~ 

ptfotfuotlftft of a drawing which altar*d tha actual satis of the 

ir&wiag* .^ ffeo urinary flisting® urore as follows* For 

"Groups", aortal subjects diff«rad significantly, .01 level 

of eonfidsnee, fron both the esjotionslly dlnturbed and schiso-

pbr*nic groups; and, th« o«atiemlly disturbed and schiKO-

phrsnic groups also differed significantly from each ether* 

The moan valuaa for rotation for the throe groups ware 1*90 

d*gre*s of rotation for the aeiml group, 15*00 for the on®* 

tionally disturbad and 24*62 for the schisophrenic group. 

31 Mi* * t̂  4©« 
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Hfch r*sp«Qt tot th* fiv« 5fC<Miftaxations"» Bandar 

9£ 14*40 *wi 22*55 r*»p*etiv«Xy» Oaly Uaaign 3 , however, 

diffarad si^aificiaiitly from JM^Pft 1, 2 , and a. Tfe* laaat 

rotation, mmm talus of a.50» was s l ic i tad by Daaign 2 . 

Of t&a «** «i*a***. ttttt *&* . idaiafe naifitai&ad fcha 

£lMaaeFQi'*xxii&wa& xH&latl@itahi&8 assistant £& tha offLeixtaX !£*&!©£% 

U£t***A •IcrtflUMMtiy ***» « U afelfctr « • * • • *x««i* *#% %*» 

Tfca l&ttar aat raprasaatati a 90 dagrae rotation of tfea 

ariginai Baaaar aarda* Sata 'a* And *»* product ***y l i t t l e 

rotatiaa l o aoapariaeii *Uk tit* ra*saiaia& four eats. The 

la t ter , sat* *«*, «**, *«» an* »f» did not <H£f«r aigaif i -

saiatly iwWk asa& at&af** Xfea aisfefeaip* ^wfrfaitiM t&at aaafe of 

tliaaa fftpukv aafea iprô rtllwfeiH!! atennSi tfea ssBMt ffjwwirt $£ x*©t̂ t£©n 

and $&a$.J& «tml4 IWP9 laaJa U t t l a <H££«I*«B©« w&i&h $£ fc&am 

faa4 batti is@l»4ttd la, t&a study* ftfjiifftaajffe iMm&La infear** 

action* wr« ototaiaad f#r **$*&« by Groupew and "S*ts by CGI*-

FttlXts* IĴ MWIMM N̂MI tJtftftt jflpff̂ lnyHi aft j^aroortiTft &£ 

tha rational* that ttaa graatasr %h* dagraa of affiotionaX dia~ 

twteaaea tha laas an indi'Sfldii&X i s aaaffoX*; «MT aowttajnaatiRfg 

Fiyfe-â lfiMft tiidittlniig jwp̂ fHtjptiaa ## t&a atiwiXwa baaau&a fansa* 

eu«» ara available to Mm* I t was further coneluda<i that th« 

five deslgna stu&iati &i£t*r wltli respect to their rotati on 
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«lieit«d hf Design 3 was sxplaiM* 1» tarns of the subjacts 

dealing with separate unit* of %h* design, baeod 0a tka 

principle ©f proxiiaity of parts, and M s difficulty tatsgspat-

lag these parts into the larger ucit. A poasibla ral&tiaa-

ahip b*tw«n rotation and ths meaning of the design to the 

subject was also poatulatad. This *r*s* a® a poasibla ex­

planation because some of tha aufej«cts envisioned llaaign J 

as eaing a Ciuriatwaa trsa and seemingly oriented thalr 

raproduetion accordingly. 

In tha casa of the six ws*ts?> eraployad in the study, 

th« authors concluded aa follows: 

...a vertically ariantad figwra produces ©ore rota-
tion than a horizontally oriectsd figure ufeaji tb* 
sarae ground ahapa is used as long aa ther* la in-
congruaccy batwean figure and ground. alum the 
ground shapa was vertical and incongruant to tha 
figiir* tli#r« waa even mora ratati«a preduttd* A 
dla&oi&S ©ri.aia.tad gratuid prâ haaail ©QI*# r©tati©s tiisn 
reetang^lar ©riaafcad ground regardless of the* posi­
tion of the figure. I diawofid oriented grorafid whan 
laaafigrtMUit to the figure shape produced mors ro­
tation than when it was not.-'0 

Tbs authors ieterpratad their findings* with raapwet to 

stiJEuluB variation* as eupporticg tha rationale that mora 

rotation will be produced by soma flsura-ground combinations 

than by others. They further conducted that both ramga of cue 

utilization aed figura-ground ori«ntati.on ©$H*i»a*@ in alieittag 

J* &&!•• f>* **~43. 

http://�ri.aia.tad
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rotation, aad %,.taat aartala •ambiaaUoiui of fifiur*-«r«>w*Mi 

o*io&totio& and. «onflguoratioaa wara aroftuaiflg sort rotation 

tooa ot&og****̂  

Baf ©r« proaading to too final atuAjr 4a thie raviaw 

of too litayatura taa writer would lite* to oonaost talottjr 

about Fullar's finding «m tba variable of **ot»B* It wUl 
^^^^r wtv^F^w'^K^^ W P W W I P i^wa ^ R O ^ ^ * ^ » p̂p'on̂ O' ^o^MwaNwwa^w*^^"'Wt ar aojowwfloo}' JSOOPIWP ^•awflw^^ai MF^^™^ aw,^p^o*"W 

thraa separata aleaaata as foJJUms 1) ground abapa, %\ 

erlantatioa of tfea figura to tha groom* and 3J orlaatation 
of tha grata*** Thus, i t ia iaajxwaiala, in tha <Ujsojaai©s of 
*aataH, to aaparataly avaluata tiia iafXnottOO of o*«& of tfaase 
alasa&ta witfe *«ft$o&t to thair flotation iwtwciag paw*ra» 
It ia froa thla fact that too stady r«f@rtad in tao praaaat 
oajHaaaript gaina aaao of i t ' s valwa. Tfea *o«oiar«& to oo out-

VaarOnPOi ^0*W aWWWP ap^^fc^pĵ dBT|F ^m^F WwOnW 4Bp^ "^waW*SOt T W B M W WP^P 0P^M|PO^IO* W^^f^^fwMm flP^HOWWOifflW^l*- 01 

Xa X9o3 Jh&lJLisr ami l i&Nt jpultXiaood t&a iCiiasuiaato 

w* ^o î̂ ^o^wwr TPW™ V B awTr wâ ŵ aoiowpOHp OP TO(B"a™w ^^w^i^ ^w» • ^ " M w a o •oawoflw ^wwa^W(B|̂ POr'0 *̂o^ OWPWWW 

« « H M H ) M i « « M « M M M w a i W W 

17 £!££*» 9* 45* 
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$m?pm® *£ Hi* jg»& im» tto provide A gnasnA t£ «ISJt£*«mfciafeia« 

fe*iHQ«i& various elialeal grempa <a» *&» basis of th« d»gr«»is 

«r N m u i *u*i**i b r i i t m »m®am «*«•• a* MA 

©X t&* p*«i8$ iwrUv «f th* litajratur©, tmrnrm?* ml? that 

******* «f t te 0 . **&*& *&***» *&*& adults will is* m l m d * 

Th* rafeisaua* $er ?&• | ^ | dm#s &*&vtly on %h# ?r±&~ 

that rotatioa i* ft flanetioa of t&e stability tar instability 

©f the v±»wal afciatilus ox ££§£§!&« SMt t*» tfct imm stable 

%h* visml lorn the l»»s the t«ad«aey toward rotation* emd$ 

tJift Ĥ j&g s<t&]&Mi tfe# -yt «y*fa i rtifjftjLBC- "feint g^afow* felt* %*awi#ji6y 

tsaeiird rotation* F\irtherEs©r*, fcfcss a*s*i3l1k|r ## visual form 

i s £a pypfc a £^tmttm *£ tb* 4agr*e ©f ia&ajsogismsity taflwwNi 

III «ftaf fer & TiasaaX £©*» $@ ter* sti&U&igr tAMMf* Mi@t be 

fi^«*« Ana gsvnmi, Qmafflpwmm «sis$s wk«a Xigur* ami groyari 

JtofS UMP «*aai f^f^n^%p* in «x^pl» «f &u©b ^̂ aaiâ a, jCpŷ , 

fifis®* cm a 4l4»ml grou«d. Tim amuim «f «MI WfetX 

gastalt. in aiso iBnuefleaii by %h» nature of th& i'i^ir®* Hera 
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flfurs is 

i»g *£1 of th«»« factor* into 

*&** %,*Ui*r* is a 

«sd stability %o aateiffuifcy 

«f jMciadLty OF sliSLUuRlty, 

B l # ^ ' »a>SWwPV V W H W i l f 'WWwIw 

eQEUBi&$f&t»laii» FuXXsv and JUidLrs* 

fey w y i a « 

$Hî $&i@i&. i s d#<ji**ftin$<i ®i" • 

DM autkera th«R *$% out t© ddfcerala* w&Uh Xigurt* 

rttlAtioasMfe *«*•* afcifc ro^t*d fey feraia d*u»ag*4 

3*ss% rc****d If- ss«»tas« In tfci* regard tSasy 

80t Of 
ttsssy&s& UBS* 

ssrssivwl ter 
Or 

ffeia s* t «£ s&ta&l t&S ffi.JK SliSBtilAIS AHMPftS of %jm 

u&iefe 2&0 wist aXa.aeiri«d as 
« group of £46 adults of 

, 160 as euffaring 
sMft mm $s s&spsitis fevsJjt 

39 IbM.* f* #• 
40 3&M., F . 9. 
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Tk* mithora et*t© tha.% Ut« test lit meet «ff«cUY«ly uaad or, 

adults swaging in *$• £ra» 16 t© 65 ytai-s with I.tM from 

£$ %• 110. Tit* coefficients of eorralation betw«<m &®s and 

d«gr*ss of retstiaa, «aA tdueation and dttgrsss ©f retatiea 

wwt %MM fluid BO* si#nificattt ** the ,01 l«r*l of e<3ftJfici#ne*. 

2ft tfa* s&gwsl group «on^letiu«s «f »4© and »41, aignificaat 

at til* *€§. IsvaJU WWPS stetaJLiisd &s%w»ss i«it*iiig*ittt* and 

V0t«*34MU*& 

ftos ga&sii&s s##rs Is fcaai «s%n*l aon&sr «f dsgrsss 

ths* ths assign va& rotated frsm th« ••rtieal or horizontal 

asAo of tfen stiiittlas card* M a 1* tmm sxespt %&«?« a 

dssisa i s swtsM a m thaw t% &*&**** ill *fei*t* *as* i t i s 

f**sNmi « « 25 **g*«s «>tati«u A ecors of 20 aad salaw 

i P W W W w ^WiJBSaSP^W^p ^^^Wwfl|^P''Wr w ^Wpf^plw ' ^ F ^ ^ '^SfliSaw ^WST'H'V ^ ^ * P ^ ^ flP ^IPiS'wSSWP^P^a TJ"1^ JBî WWW^Wfĉ PME ^ P J J W 

A usaa rotatlea saara of 15*70 ms ©fetaimwi far tis* Kami 

grsua* mm of tits ROxml uiibj^cts ob*&ia«d a sc&ra amaaati* 

lag I© dagraas* Th« t s i t i s considarsd to a««urat*ly idoatlfy 

i f |wrs«ttt of taa aaraalaj 7^ psrean* at tfcs ©jngaaieai and 

M HiMMmfc A# a k a aatlJaS&a Wit!& A twtfHMBumiUfc-y d"j *feM*4>atw<nfc . ,4* 

43l jHnfr saf$l$&&$last Im'ltwiniM ttWNttlIgmffif awl yat&tlaa 
i* diMu»B«i IJI mm 4rtftU on pp. 36 aiit07 ol" this stums*. 

42 St sbauld b* a*««* that Fuller and Laird's «*a#* 
SffiBSlltY A4.aaan4M«MMi* arwiWMiia taet1twt<fe« tHFrffiha&ies * JSat£X*&l&ia& 
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mm reojwct to reliability, ^pon retest 90 fwrtWK* of tha 

softB&X* mad ©f$wai«# iriifatnmf in iflnfty #i*igljaal diajpt»stie 

Tfee work of Fuller and Laird ra$#»s«3itfi a definite 

avfettttl rational* f*r tfe* ©eettrresee of ttut rotation pbeiuw-

e&oa* fh«i r ffwtfiqpi are la a&eord with tbia rationale «ad 

$$&£$ t$ •%!» iaq̂ oFfcattea #f both stl&tuliga fa#fc#rf a«d faatoi*® 

witMn t&* ia&iridual aa aoaeibl* mspSmmMmm ftar tbe aeeur-

retts* oJT retatiesu la addition th* flKdiag© cUT Fullar »JB#. 

tyft «#^@j?tief̂ 'id^gfeii|$bt the PHU^, fflgf^liteiNs i f f^t&tioas ©f 

l&sa fc.fa*» &§ jtiwgy#i#a *feat l a t t e r £JI <MMB fa&t&a* «^<*t>. *»*•** 

•iettaly had bean r*latlT*lr ±$m*™& &* t** iatftrpretation 

and seerifig af BeadeyvQeatalt s&®$$«tt£s* It era&geats that 

«• eight Bharpaa tha actmwtay of th« Baiter, as a diagaostic 

feea3»» tw mawtjur «la«inr attesties t© a&i&i* dniri,at1fnii».t 

ĵFe? ™ •PB^WB^MI v aŵ ŵ̂ * w ^ w ™ a a iiww w*j3p Sr^^ ii''e*a*ve'we*>wr a 

la euwMury, the **vi*w ©I* tt» literature haa briefly 

^yfcfl^ |rrflfwsitl<i>iwft speXative tMS> $13* iwiHi$<lfrlf- istJfliiaxiise of 

th«aa pp0pertie» on th» mtmmmm* «f vrtrieftMe specific 

felhft ®«fweenie* «f the ^et*ti«sm flfljiiiejMW^ in fc&a Twpfsdu t̂iom. 

*&£ a«tli bJysek d**i&iti$ »»** BandaiMlai&talt &@fa£$jmap&t£&&&* 
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taa p*ep*rti«a or the atimulu* infXuanea tht eubjaet'e 

rotpoBa* and *ttbea*u»atXy %&• wmmnmm of tise rotation 

Shapiro studies r*Y«ai«sd th« tollmia^i I) figura-shape i s 

of «r*atar iafiuaas© than grouad shapa, t) a diamond-shaped 

ground taade to iooraase rotatioaj a aquara-ahapad ground 

taads to decrease rotation, n i 3 ) a dlaKQB<i-akap*4 design 

taaas to iaoraaea rotation} a SM*uara~aJiapad daai&a t«nds to 

dacraaaa rotation* 

Raaaareh deaXing with B<radar~G»st&Xt rotatlone hi^fo-

iightad t&« importance of ceagru«mes between figure and 

grozai«i and th« importance* «f the stability of the g»t&alfe 

witii raspact to the Lav at Prasn&ng. That i s , th* greater 

tha e©agruaace batwaan figure esa ground and th© js®ya stable 

**• ££S£aJ&M» the less XikaXy i s rotation %& occur. 

Th* preeast study was designed for the purpos® of 

wi***** ami extending diet ing kw»d«dg« as fto th« iMtXmmn 

of atiaulua variation en the occurrence of Baadgr-GastaXt 

rotation. Four ground shapes, thraa Ma^r figures, and 

thrs* 41£tartKt orientations of fi&ura to ground wara syttta-

atieaXly mrl«4« Stated in the null fona tha general hypoth­

esis i s as f©XX©ws: Tlmre mm m siupificaat differences 

asaaag ©©s&iaatisna of figure, grourui and orientation with 
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?*«}>•«$ to t.h# d*gr«« of rotation produced. Th« easojw! 

chapter of thia report contains t.h« *xp*riB«ratal dasign 

aapleyad in «*s*iag th* sp#clfte hypotfaaoos derived from 



CHAPTER XI 

THE mfwammAL m$imi 

Tta* pur-yes* of till* «Jiftptftr i s to pr«s*»t the pro-

$s&*r*» mptafttfl la tsafcing *h# gaasr&l toypofehssia cteriT«d 

this yortioa «f fcfe* rsjxsr* wUl to* a dss«rlp*i«m of 1) th« 

«ub£s**av 2) tbs ln»%Fvmm%, %\ fc&« tssftlsg and **$ffisg 

yaPMt&HWi Asd 4) tits stNtf&s&is&X ffiroastfitrss ussd in tasting 

t&s sxpsriBSBt&l iqrv«tJ»s*s« Hut &p*eifie r«saare& hypoth-

ssss SJFS fsfwsiiy gtmtuwl at tfes #ea&©iimi©ii of fell* itatMi 

In *i$# mvtw of iha Mt*mtttjr»* i t was net#d that 

aceurafitae* of tits 3*©l&4.tl©& A#ia#i8fit'» ia th* j*atBr©4u®ti.<aa of 

Bfis^r configuration*, and also «f tlis WUwdc designs, has 

b**a mUted to such noa-stlraulus variables &s ***«**# pay-

©hiatrie disturbaae* and central fg*rv®u& systsa p&t&Glogy. 

«fft*fc of various stUaulua |>rop#rties on the occurreEG«> *f 

^ad#r r9t*ti©»*, %h% selection of «i&J«*%s for t&in project 
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ralatad but non~*tl«ttlu» variabla*. Tfeoroforo, it was 

oocasaary to soowo aa Bubjoct* a group of individuals 1 A 

which tfa« oxiatoaeo of neurological and/or aovoro psychiatric 

doficit was raaaoaably n*gat#d» 

Farthar «©neid«ration had to be glvoa to tha possible 

relationship botwean iatelllgoaoo and B«ad»r-G«»talt rotation, 

A reYi** of th* litorafcuro Xallad to ravaal any studies 

doaigaod primarily for tfco purpoa* of apoolfloaily and sys­

tematically investigating *aaa a poaaiolo r*lati©nahip ia 

adult subjects. Ta* *ost direstly pertinent f ladings are 

afeeso obtained by Fuller aad Laij^1 ia tiieir development and 

standardisation of the HJamesota Tw™m%»*BX&mm%ie Taut. 

Using 130 normal, adult subjects a correlation of *41» 

uigaifieaat at th* .01 lorel of eonfidenee, waa found for 

I. Q, aad rotation* These subjects had a mean X* Q* of 110*? 

aa estimated by too f^}} B*tpo Plofearo yocabularT Tost* Tha 

author* suggested, however, taat the obtained correlation 

between rotatioa and intelligence eould bo am artifact duo 

to tha narrow I. Q. rang* for the normal group. It was 

1 Gerald B. Fullar and lame* T. laird, 'The JSinaosota 
Percepto-Biagnostic To»ta, SpecialStenograph Supplement 
7ol* X9* Ma*1* of *&#.* 
of January 19oJ* p. iii «3paiSfSM^233a 
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further contended that *it may be aaatastad that th» higher 

th* X* Q, in the normal group, tha laes rotation *vid«Ao«a:,tt* 

Tfeay did not find a significant correlation hatwaan iatalli* 

gance and rotation in elthor the organic or personality 

disturbance groups. 

It siuat ba notsd» however, that a rscant study by 

Williams, at*_auU,** on tha ratati«*s effaat ia tha raproduc-

tion of bleak daaigna, indicates that ijitalliganea may be a 

factor when d«allng with subjects whoee I. Q. is #5 or lower. 

Whila a posolbl* ralatiaiiahip betvaan tha rotation of block 

designs and the rotation of Bfflday configurations has met 

}&*» •xparim*ntally established, it aaamad prudant i» the 

design ©f this study to control for the possible influence 

af Intelligence. Th«2*afara, baaa^aa ©£ tha Mucartaifcty wfeisfe 

exists aa to the possible ralatiotisMp ty&wtm iBtalUctJM* 

and rotation, it was decided to uea as subjects only Individ-

vtale with average or above average intelligence. 

On* additional qualification was r«qulr«d of th© 

wato$w%»t namely that thay be right-handed. The decision to 

3 Harold L, William, AMlia Lublo, Charla® Giaaateiiig* 
and Xrrlm Subi»at*in, rf?ha delation of Brain Injury and Vis­
ual Parcttptloia to Block 1^3 ign E<st,&tion;;, Journal of Oonaulfe-
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imlwim only rlgnt-haadad aubjaeta waa basad on Bandar*a^ 

findiag that In childran ana movamanta ara la a daxtr&d, 

clockwisa dlraation in tba right-nandad aubjaet, and in a 

ainiatrad, oountar-elockwiae diraatloa in laft~h&ndad sublets. 

Hanaa In aa affort to provida anif onaity with raapect to tha 

diraatloa of rotation only right-haadad aubjaeta vara in-

2SuNf*ftoxl«t thrao b&aie critarist mr* to be m«t by 

potential aufejaeta* Thaaa erltaria wara aa follows; 1) abaance 

af both aariaua payaaiatric disturbance aad aaurologieal 

deficit, S) average or above InteHigenee and %\ right-h&nd-

ednaaa. 

B. Implementation of the Selection Criteria* 

A total of 238 young woman vara screened far p&rtiet-

patioa In this study, These woman vara student imts9s la 

their eeaond aad third years of training aad vara either an 

peychlatrie affiliation «% Toledo State Hoapital or wara 

praparing ta antar aaid affiliation* All subjects wara vol* 

untaara and aa a group repreaanted tan different nursing 

aenaola in tba State ©f Ohio. Nona of tha aubjacta bad 

reaehed tnat part of tnair formal training which la designed 



£XPE£D4EJITA1 liKSIG* 39 

to acquaint thaa iiractly with tha aatura and u»« »X apaaXXXa 

Kraluatioa of tha poaaibla axiatanoa ©X ctatral a*rv~ 

©u* ayatam pathalogy or payohiatrie diaordar was basad on 

sadie&X raaorda providad fey tha hoaa aehool and toy the arnrs* 

iag Xduoatioa Dapartaant of Tolad© Stat* Hospital, An ad-

with aa«h voXuataar* 

iHtallaatual aadewoant was avaluatad by aaaaa ®X the 

ShJPlay-HartTord Saala« Thia aaaX* w*a salastad because it 

1« a ^ttiakXy admtaiatarad, objactlTaiy aeerad teat which 

aarraXatas .*7 to •$& with tha l&Xff Tarbal X« Q»5 By sauna 

aX tha tfahlar Caararsion Mathod^ it was possible to astablish 

a ««t aXX seer* of twenty-nina an tha Shiplay is or&nr that 

only eubjaeta with a coavartad X* Q. of 90 or abov* would be 

inclttti«d in tha praaant raaaar«h»7 

5 H* <?# Wahlar aad Lwka S» Wataon, "A Caapariaon of 
tlia Shipley-Hartford as a Tmmr fast with tha tfAXS Verbal 

Fawpuavy XPwStn p» X6$« 

6 ft* «f* tfahlar, Paraoaal Correspondancc with tha Aut 
this M«iMnrtmtiaja and ajt JBK^ ~ ' '' 

&tirttatfca HUM* X#7 IS**' 
._ _ LK3I»H332&I»ffi^^ 

Saa Appaodix X of this raport for a prasantaticn of 
tha Wahiar Mathad* 

J A cut-off seor* of 29 with a corraaponding X* Q. 
9© mm aaployad* The mean X* Q. aatlmata for thia at«$y was 
f©uad to b* 110.26 with ft raaga of 94 through 121 and a 
standard d«viatioii of 3.934* 
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In order to obtain the 216 subject© required for this 

atudy a total of $3® young women wore screened. One subject 

urns eliminated becau»* she was currently under payehiatric 

sara, one reported am abnormal £SG, and one a history of 

akull fracture. two additional subjects wort eliminated, ia 

out ca»e because of am axarainer orror in adaiaiatration of 

the oxperiBontal condition and in the second saao because in 

reproducing the configuration the subject distorted the 

goetaIt. The remaining seventeen subject a were eliainated 

beoauae they ware left-handed. 

The 216 young woaait ultimately included la the study 

ranged ia ago from 18.67 years to 24.75 years with a moan 

ago of 20.3$ years. 

2. InBtruisimt. 

Holding constant the variable* of brightness, hue* 

also and location, the stimulus variables manipulated wax* 

thoee of figure-shape, ground-shape and orientation of the 

figure on the ground. Manipulation of these three variables 

resulted in too development of thirty-eix stimulus cards 

whioh ooaprisod the final teet. The rationale for the selec­

tion of theee tkirty-elx stimulus conditions la briefly out-

liaoa in the fellowiwg paragraph* which conclude with a 

daaoriptioji of the final teat. 
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A* Figur* Shape, 

Figure-shape is specifically defined* for this r*« 

search, la u n s of the three designs which were selected 

fro» the nine original Bender configuration© for use in this 

study* Selection of the configurations t© be included was 

oade on the basis of X) the relative difficulty encountered 

la reproducing the designs and 2} the accuracy with which 

rotation could fee scored* 

In a study by Goodatein, et. al«,^ the authors group 

the nine Bander confignratlt)ns into three levels of diffi­

culty. Designs A* 1» and 2 were found to ha the easiest to 

reproduce; Designs 3,4, and 7 the aont difficult; and Be* 

signs 5, 6 and © to represent an infcenafediate level of diffi­

culty. It was decided to select om design from sach of these 

three groupings. Selection of the specifie configuration to 

he included from each group was subsequently baaed on the 

accuracy with whieh rotation could he m®m&* With this 

criterion in wind Deaigns 1, 3, and 8 were selected. These 

configuration* will he referred to by the same number allotted 

to them la the original Bander-Cestalt Test. 

ii m mii»n i Him HI mm m i n i m mi i 

$ Leonard D. gnedsteiii, Charlea B* Spielbarger, John 
I. Williasia and V» Oraat Bahlstrom, "The Sffects of Serial 
Position and Design Difficulty on Recall of the 8end«r~Gestalt 
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F*«f»anay with whieh a particular eonflguration 

aliclts rotation wan not takaa into consideration in choos­

ing tha daslgns* While cartain dssl&na ar© stars fr»qu#ntly 

rot&tad by ehildraa, as deaanstrated by Geldbarg^ and Kop-

pit*,10 Paceal and Suttall'o11 r*s«arch indtaafcas that ro­

tation is ganarally uneottaoE, aecordiag to tbair criteria, 

found rotation ©eeurriag ansa an Baslgn 3 and ansa en 

Banian 7 in a saapla at 260 subjaet*. Scorable rotations 

«s*a not obtaiasd an any of tha ramaialng six dsslgtts* 

Basigns 1» |» and & having nsan anasan, th* a«3tt »t«p was 

tha salaetiea of tha grorad^ahapes* 

B, Grouad-Shapa. 

@ro\tad*shapa in harain daftnad la terms of the gsa~ 

Bwtric prapertias of ana wfaita eard an whieh tha thraa Bandar 

d*s£xn» war* to ba printad. The diamond, squ&ro and raetangl* 

***• eheaan in ordar to Maintain an aXawamt of eansisfcsnsy 

9 Prantklin I* flaldbsr*, "The Porfanaansa of Sehiso-
•wans* ^fuQ^iQ^ft^j ^ SSJ^SP ^ ( P * ^ H * ^•a^w^s* a S J M B S H * flBB^^at^sB^^flB* ^ ^ V W S I M P W I ^ W ' TWWW wo^t W W § ™ w^'flwwFww^p^w ^ W ^ P * ^ T r̂̂ ifc<^>^p n 

1$ Sliaaaata X* Kapalts, "Tha BaadarGaat&lt fast and 
LaamlBg Diaturbaneoa in Toung Children", 

* " ?*5U 24, Mo. 3» 4mXy 199t« p. 

11 Paacall and Swttall, 6a » .f|%»* P« 97-99» 
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b«tw«en the grQund-ste&pas «sapl©y«d hsr« and thoa« of axiBting 

related research on th» rotation of block designs and tekr 

£©stalt2£. I t will be r^callsd that ia th® formulation ©X 

his laws fttr tfe# BB8T Sfe*i&**̂ * mkes wf%rmm* to tfet r*l*» 

tiv« influence of square and diamond arle&t&tiGn of the growRd, 

stating that rotation tends to inertas« with di*»ettd~sh&p$ 

ori»at»tioa and to dacreass with s<juare~ahap* ori«atat±oju 

FUHOJP^A^ on ^h* ot&ar fc&a«i, stwUoa tk« inflaenee of the 

<4i«KKtd g*$ttni *• w*H as that of & vertically and horl-

eoatally w i i s l t d raet&agl*. I t should b* noted that tfe* 

rxtanguUr sreattd 1B also the gro\iiMl*ahap« employed In tha 

ei***aal i M ^ f f i ^ f ^ l flMffii* A *•*•** groiaacl~shap«, that 

$f th» cirsle, was «rfeitrarlly added bsc&ua© th* xwviwr of 

tha literature fteHei to Y*f*ftl any stasias which attainted 

t© •valuata ita lisfl^«nc© ©m rotation. 

Tiwi rigur«~8i*af>«s aa«l gr«ma*i-©hap*» feariBg beam 4©t sr* 

nlit*4, tha r«Kstlnicg st*p in tha ©©astructioa of tfeo final 

min i i i i " n«—»«——«i—ww h u i IIIII 

12 J{* B» Shapiro, t"'&xp*riBHmtal studiea of a P«rcep-
tu&l Aaewaaly: III , Th® Tactlng of am Explanatory Tli«GryM» 
jg^fp3y|,,,Pi^# ^ W N w u ̂ » *•• w * JW* w>» 

23 Jerry B# Fuller arid Gilles Ghagnoa, "Factors Iaflu~ 
fgftlistg fiotatlon in the Btmder-Geatalt $«rf@gstaa$$ of Children-% 
Mm/&M JmtaWhn, , JitWim§» wi* ^* *»4# * ^ i#af 

14 G*r&M I* FMIAHP and <ta«& f• laird, "Th« MaoMMfeft 
Fsrcegito-Bl&gttostie ft*!1** %yai§I MOKQttWMfr JjMwlpH«fci 
¥tol» If» s©# i« *jr $fe# | i r f £ i jar l l i m ^ f^tM4©ff71fs«tt» 
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instrument dealt with the orientation of the figure* on tha 

ground* 

G« Orientation of Figure on Ground 

Orientation nay bs gen«r&liy defined as the positional 

relationship of the jaala axis of tha stiwulus coiifig\;ration 

(figwra) ta the toaUgtipl. j^tU of fo*« srmmd on whlah it 1* 

presented. More specifically, orientation is the degree 

position of a fixed axis of each figure with referaaea to 

the horizontal axis of the ground. Figure 1 presents a pic­

torial representation of Configurations 1, 3, and &, with a 

broken lias indicating tha fixed axis of each configiiration 

as dafifi*4 la this study* 

Throe ds$res positions, i.e., orientations, ware 

selected for us® in this study, naisely 0 degrees, 45 d*~ 

^roee,1^ and 90 degreea. Throughout this research these 

positions will be referred to r«3p*ctivoly as horizoatal 

orientation, oblieuo orientation and vortical orientation of 

the figure to the ground. As was true with the ground-ehape, 

these three orientations were incorporated into this investi­

gation for purpose© of maintaining consistency with existing 

research. 

1$ ¥er the 45 degree orientation, the fixad axis was 
positioned such that the upper and of the axis was to the 
subjects right and the lower and to the left. 
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a « * a a 4 * « 

Experimental Figure 1 

» * » 
0— - — « »— _ — A 

e « # 

Experimental Figure 3 

Experimental Figure 8 

Figure 1. Pictorial Representation of 
Figures 1, 3, and 8 with Broken 
Line Representing Horizontal 

Orientation of the 
Fixed Axis of Each 

Figure, 
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The three stimulus variablea hating o#«n genarally 

defined and subsequently specified, the following section of 

th« report precedes to a description of the final test. 

D. SuBaaary Description of %h» ZAtffcruMMit. 

Th« final test consisted of thirty-six whit© stimulus 

cards which represented all possible combinations of the three 

configurations, four grounds, and taraa orientations. The 

circular ground measured six inches in diameter, the square 

and diamond six inches on each side, and the rectangle six 

inches by nine inches. OR each card, one of the three Bender 

configurations, In one of the three orientations (vertical, 

horisontal, oblique) was printed. Arbitrary grouping of tha 

cards on the baais of ground-shape mould result in four sets 

Of cards with nine cards In each set. An example of tha 

figure-orientation combinations for %h* square-shaped ground 

Is contained in Figure 2. The same relationships hold for 

the three remaining ground-shapes. 

The exact nature of the stimulus conditions having 

bean specified, the following section of the manuscript will 

present a statement of the specific research hypotheses. 

I* Tha Specific Research Hypotheses. 

It has been postulated that rotation may be influenced 

by stimulus variation, i.e., by systematic maRipulafcion of 
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Experimental Figure 1 

• • • 

Experimental Figure 3 

Experimental Figure 8 

Example of the Figure-Orientation 
Combinations for the 
Square-Shaped Ground 
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flg-urffi-ground-ori«KtatiGEi re la t ionships , Stated In eb* 

null form th i s g«*a#ral hypothesis 1® formulated &s follows; 

Th*r« ar* no aigHiflsaat differences aiaong ooiabinatiocs ©f 

f igure, gjroia?4 aad orl«nt&tion with r®spsct to tba dagree of 

ro ta t ion produced. 

For th« sake of sptparlsismtal verif icat ion the g«Kers.i 

hypoth*8ig i s broken 4mm into tfe« following sp*eif1G 

hypoth*»*6: 

1» fh«r* I s no significant diff»rence between axiy 
two of tfaa fckr*« £l$nr*» for th«a d«gr*« ©X ro­
ta t ion p r o d u c t , 

two of tte© roiir g r a t i s for tfe* «£«$?»# ©f r ^ 

tvo of thfe thrae ori^atatione far th« 4*gF*# of 
rot&tioR produced. 

4* th*r« i s no aigaific«mt interact ion b«tws#n %hm 
thmm Hg&rm and four grroate for th« dê r*s© 

$* UsAXtt i a B0 si.gai.fleaEfe JjtiHMnM&lott tes*t>w«&©*i tJb# 
tfera© figurte and &hr©-9 ori*ntatioae for $&# 
d*£r*« #£ rotUitioB $v®&m*j&* 

$# 3fe«rs i s a0 significant interact ion b*t**3*n th» 
t&or ground* *nd throe orientation© for th* 
dU ĝnwi oJf roti*ti<uj .̂ ird<te*MNi» 

?* There in no 4Ji£R±fie&at intar&ction mmg *&• 
tfer«« figttr^s, four greumis, md *ter*# orienta­
t ions for the «t*$r»# of rotat ion produe^a* 

Tfa* spaeific procedures swaployed in tes t ing thasa 
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$* Teatlfig and Storing Procedures. 

A* Procedure for AOmicistr&ticn of the Teet. 

Prior to testing, A brief interview was conducted 

with each subjest. f ids int«rvi«w fend « two-fold purpose 

la taat i t was &-*s±j£jfi»d to ass is t la the @*t&hlijshmst»t of 

rapport* and *«condly i t provided the exaeinerfi with tha 

opportunity of questioning the subject with respect to the 

*xi«t*n*e of « history of head injur!©*, dlaaineas, fainting 

epel l s , headaches, eonYulaions, and psyenlatris disturbance, 

Xf OB th« basis ©I* tlyt# iiit#rTti0w tJi*i*«i was ftny CINIIKOJI to 

nated from the study and r«pl&ceci by another subject. 

Six aufejm}» v?«re raadoaaj aA8i®a«d to each of the 

thirty**8lx 8ti»iiua oondltionft aooon&lag to the method ^rss« 

eribed by Lindquist.16 Ths decision to accept or r*j#ct a 

subject for laolusioo In the utvdy was made at the completion 

of the interview, immediately prior to teating. Subjeets 

elijBlisatb4 fwei participatloa nwt administered the stimulus 

condition to which thay had b«*n randomly assigned, tin* **. 

tain«d protocol wa» then sot aside and the same prescribed 
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stl»ulu» eoadition wm a*rijd«t«rtd t* tha naxt ambjaat 

aohadalad far tasting. Smh subjaet wm iadividBally tasted. 

Stibaaquaa* *© th* iatarviaw tha subjaet wa« aaatad 

at a tabla tha tap of whiafe maasurad thirty-aavaa inehas in 

laasta ant |®§ inshss in width. Tha Haight of the tabla was 

$6| inahaa. Tha table t©p consisted of a smooth pl*#« of 

masoaite wfclafc was fialakad wlfcfc a flat black js*imt in order 

that diractiasal awaa W&&1& aat Ito* 'iwravlâ adl JYoa tha gralaiifvg 

of the «>i»i *t*M>i aufffaaa* Qaaaiataat ttlaaaata&t a£ tha at lamina 

cards far aaoh of tha aix subjanfe* asaignad to a epecific 

flgui-a~ts,Femd~©:ri«mtati<Mi eoMtaifcation, una acfciavad by aliipt* 

i^g amaja atlnulaa aaM misSa a sat $£ data t*laa*d an tha table 

Tisibla to an iativfctotl wha was attUaf at tha tabla* 

Basil s^bjiaat 4r«w top yâ ,r«»dhiatl.aai a» a j^laaa ©f 

^^JK ^^ar • • ^ R * lasaww^ai* aaa*awa>wp^^ aprofPjjFflaffi ™ ^t*acip jiy*WfjBf^aw* " *w*a^ w ™ ̂ aawaawaawaw aMiF wpa**™" 

aaarauKrau In aaali. laata&aa tka atlaealua aard **«̂> tha maaar 

m whieh tha awbjaet was to draw had baan plaead in position 

bafaya tfea aubjaat aatarad tha tasting room. Tha stiimilus 

waa aevarad by a piaea of cardboard during tha pariod in which 

w w P W * W R F ^ ^ ^ P V WW™ ^^^(Rww^W flw-li w p l ^ i ^MPWWifcffllj^ Ww»flra»iaff ' P H w * 1M|1 awBHB W W * W 

eloa* fear ayaa t&ila ftot aawiiJtif- r«nt©v*d tha cardboard 
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eoY*rln« fr*ot tha taat natariala. lach atibjast w&s providad 

with two fraahly aharptMd Ho. 2 paaoila. Xf & subject cus-

toaarily wara glasses OF nor* tha© Iter reading purposes, she 

was inatruetad to do so whil* BSjrtJ^lpsfciag in tho vsasmrsJu 

Upon rasioval «f tha Qoneeallng eovar, tha aubjoct was given 

the foUUnd&tf inatruatle&s J 

"Tou aaa befera you a cards on which thara 
in A ASSigft* Tou are twi SePy" tl&S &•*!&$* 
** w»ll as you asm* titers la no tima 
Unit* Twu nay svase i f you wish—but 
you are set to sev» either tit* seper on 
wales yew draw or the ears on rales the 
d««l«n i s printed. Remeiaber you are to 
ss&y only tha design that i s printed on 
%m card* Do you save Any fsasfclsiist'* 

I f & quastloa was raised by the swfej«ct, the instructions 

i#ere f i r s t repeated yerfeatiw* any siabaeeuent questions were 

non~«OBasittally answered by the statement, "Tou may do as 

you «ij&«» or *C©s>y what you see*** Nona ef the subjects 

tfpoa <?©«s>leti«>n of this in i t i a l drawing the subject 

was take* Into an adjoining rooa where tha Shlplay*Kartford 

Seals waa adalniatared. Placaieant or tha Shlplay at this 

stag* of tha tasting procedure proridad am interpolated ac­

t i v i ty between tha i n i t i a l drawing and the sacond drawing 

which wm to follow. 

Having coapleted tha ^hiplay* tha smbjeet was raturned 

im tha ii&tAsl testiiig rooa, &%&in seated at tha tasting 



unmMSMAi muxm 52 

table, aad givea tk* following inat ruction* s 

"Copy teiil* deeigo «• ««11 a* you c«». There 
1* so tiae limit, you Beay eras*. Copy only 
the deeigjft. Bo aet *ove the paper or ths 

Without feeing so ijastruete4» the subject was asked to copy 

the same stimulus combination she had originally <Jt?ftim* The 

purpose or this second drawing w&s to provide the examiner 

vith an evaluation of the consiateney with vMch the subjects 

as a group reproduced th«ir configurations. Only the first 

drawing, however, was used la the actual statistical analysis 

of the data. 

two ex&oinere participated in the collection of the 

data. Both exaoinere had been practiel»g clinicians JTor the 

previous 5l to 6 years and both were fta&li&r with the admin­

istration cf the Baader-Gestalt technique. With ywpeet %& 

the us© of two exsussinera, Paeelia17 reported no significant 

difference is the Bender protocols administered by two dif-

feresfc examiners. 1% ahould be noted, that the Faealla 

eta&y employed the Faecal and Suttell ocoring system and not 

that need lit the present research. Beth scoring systems, 

however, are objective in nature* 

17 Miehael Jf» Pacella, 'Inter-Hxaadfter Effects OR the 

pi* If il»ana,ry if©** p* *5* 
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Tha tastinc yroeadtu* having baaa dascrlbad, tha 

follwiag saetioa ef tills aaimsaript will praaant tha mathod 

^Piaijpw^ffll^jp ^PlHl w i l l JWp^PSi p m l ^ WPSIWF V W ^ M W W W W " JF ^^ w^Paatndatii^P W 

*w^PSf ™aawF JjFaa#' jB^w^WP SPwt ^WWwfcwW' * ^HP'^PJMW^W#a jp i(iFTp^tflMp*'^a* WQHIW' ^S^W* • • • W » * 

a* tha a«ailaat da&ra* diasrapaacy batwaae a fixed axis of 

fete* fftelMBtiitiif wwil*! giif8t%t<Mi aad t&at a£ tha 3p«|Mp®̂ i»etil©iai as 

aaaeurad toy a TAK6G it* 44&5 aajaataal* aagl* scale. 

It will a* raaaafcerad taa* «*ly right~h**dad sttbjaats 

wara Ineludad in this study* fata daclei©& had baan mada 

tbaoretleally la aa attaapt to control far tha diraatioa or 

i*a%K$4a&« Iĥ fefea** aa&aidar&tioa af tfea |>r®hla» lad tha aafttt&jr 

ta #e»aljad« that this wwM aa a f aalty aasaroogitleii a&&## 

had batn rotated In a slockwlaa w i n a eauatar-cloetocisa 

dlraetlam* Haaaa, area ia easaa vhara rotation waa obviously 

afpufeaa *• tha aakaa ay*» tha <|aaati«m pemalnad as to Just 

haw «t«ri* ititatlaa kai takaa alaaa* Xa o&hax* aa&ds* t&at 

aigfat tLraVappaar to aav* baaa a «ouat«r~elo«kwi»a rotation 

of 47 <£tgr«#a eould actually hava baan a clockwise rot at io a 

of 313 dagraae, fata problan tod to tea takaa lata coeeidara-

t£&a In da¥al©alag a saoflas $M?#aadara* 

Hi order ta msammm tfea p̂ afela® of directionality, 

i% was dasidad that la aach east tha asaallast dagraa 
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diaarapaaay, ragardlasa of diraetion, satwaan tha loeatian 

of tha flxaa axis of tha stimulus configuration and that of 

tha raproduotiaa would b* eonaidarad too de&Tsa of rotation 

prasaat. Staployiag this prosadura tha mmtwm, rotation which 

eoald a* aeorad was 90 4«creas. This scoring mathod has the 

aisaavaatags ®? ** •*•• iastaaaaa possibly isiniaiislfis tha 

dagrs* of rotation scored, Qa tha othar hand it provides 

the assuraoea that falsely slat&tsdl rotation scoras coald 

not a* abtaiaad. 

Baf ©ra sentiimiRg with a daaoriptioa of tha scoring 

pracadurs, it ia aacasaary to wsg&m&m. axaatly waat la aaaat 

by tha tarns ftvartieal axla"» *horiis©atal axis* and f̂iacad 

am aagi* «f 0 dagraas vita the horisoatal saga of tha paper 

am waieh tha subject drew, fa* TartiaaJL axis is any lias, 

whieh fona* a 99 dagra* aagla with tha horisamtal axis of 

aald aapar* Kails the tarns "horizontal" and "rartiaal" axas 

apply Mainly to tka papar on which tha drawing was raproducadj 

taay «ay tea avtaaaad to ineluda tha corresponding axss of tas 

atiJMlua sard Cast design), and a shaat of graph papar which 

«aa used i» tha actual seorijig. 

Ia thia waawacript tha %mm *£Sjcaa axis" is appliad 

only to tha Mala axis of aaaa of th* Bondar design* (con­

figurations) as rapraaantad hy ma* airaaaii line ia Figur* 1, 

fist "flxad axis" ia ral&tad to tha iadapsndant variaoXa of 
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"Grieatatioii". It will ©s rallied that with rsspsat to 

orientation, the fixed axis of each design was varied S B the 

stimulus card ao as to asswna oblique, horizontal sod vwti-

c&l positions. In tits latter two oases th« fixed axis of the 

configuration and the r*sp#ctlv« horisontal and vsrtisal 

axes, defined above, wmM hava the sans geometric relation­

ship. 

Scoring of rotation was facilitated by us* of a 

shadow box, the top eurfae* of which consisted of a four-

sided rsetaagtilar wooden frwm fttfcsd with a glass top •assur­

ing d^ by 11 inahee. Tha shadow box was wired ao as to pro-

rids lllttttia&tion, frsm a 100 watt eleetrio bulb, through tits 

underneath aurfaes of the glass* Is a stationary position 

on tits glass surface was affixed a pise* of graph paper over 

whleh tas drawing to be scored was placed* 

lb* $raph paper was faetanad to the shadow box in 

such a way fch&t a constant relationship was maintained &*> 

twssn its vertical and horizontal &%*s, those of the stimulus 

card (as presented to the subject), and those of the paper 

an which ths sMbjsct drsw. In other words, if these three, 

i. e., graph paper, atiraulus card sad drawing paper, were 

superimposed their respective horizontal and vertieal azss 

would coincide. Thus, for purposes of scoring, ths vertical 

ami horizontal llnea of the illuminated graph paper indirectly 

represents** the vertical and, horizontal axes of ths original 
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stimulus card and provided lines of reference for the scor­

ing. Hence by properly placing the reproduction oyer the 

graph paper a direct measurement of the degree discrepancy 

between the fixed axis of the stimulus configuration and the 

fixed axis of the reproduced configuration could be taken. 

Where there was no rotation the two fixed axes would 

be parallel, and if superimposed represented an angle of 0 

degrees, When rotation was present the two fixed axes would 

intersect, By their intersection two angles ware formed» 

measurement of which could be considered to represent the 

degree of rotation* Together those two angles represented 

a fail 160 degree circle. Because the direction of rotation 

could sot be specified, the degrea measurement of the smaller 

of the two angles was recorded as the rotation score. 

Figure 3 gives an example of t&© two angles under considera­

tion for a stimulus configuration that had been presented in 

an horizontal orientation• Sample C of Figure 3 shows the 

angle scored la this research. 

Measurement of the angles was made by means of the 

TARC0lg adjustable angle scale which is calibrated in incre­

ments of 1 @ with additional y and 10*" markings—on a full 

0* to 180° scale, the TAI1C0 consists of two scales, each 

1$ The TAftCG seals aay be purchased from the Tarco 
§&!«$ Corporation, 150 Green Street» Brooklyn 22» lew York. 
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- < . 

A. Horizontal Orientation of Original Stimulus 

B. Clockwise Rotation of the Stimulus 

C, Counter-clockwise Rotation of the Stimulus 

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

Rotation Considered-



EXPERIMENTAL DESIGN $& 

twelve inches long and divided into l/« inch and 1/4 inch 

section©. Th» two a m s of the scale open into a full 180" 

ar*# A clear plastic window permits reading of the measured 

By aligning one aim of the measuring instrument with 

the fixed axis of the reproduction ami the other with as 

appropriate reference line oa the graph paper, representing 

the fixed axia of the atiaulue configuration, the proper 

angle could he measured. If the stimulus configuration was 

presented with the fixed axis in a horizontal orientation, 

the horizontal axes of the graph paper were considered the 

appropriate linos of reference; when presented in a vertic&l 

orientation the vertical lines of the graph paper were used. 

This procedure had to be amended slightly when the fixed 

axia of the stimulus configuration formed a 45 degree angle 

(oblique orientation) with the horizontal. For the oblique 

orientation, the horizontal axia of the graph paper was still 

used aa the reference lino* If the measured angle was greater 

than 4$ degrees, 45 degrees wore subtracted and the resultant 

rotation score recorded* Where th«t measured angle was leas 

than 45 degrees, the rotation score was obtained by subtract­

ing the obtained »easurensent from 45 degrees. 

Prior to the actual statistical analysis of the re­

sulting data, Pearson product moment correlations WOJW* run to 

check too reliability of the subjects* perf oiroanea and of %b» 
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scoring, aubjact reliability, baaed on the coaparieon at 

the rotation acores for their first arid ©aeond reproduction 

of the »&me stimulus, wae detexiained to he .749 with the 

standard error of the coefficient of correlation feeing; .066. 

A.n K of 216 was used to compute this correlation. To ceispute 

the scorer's reliability thirty-aix reproduationa were re-

scored, with an approximate two week interval between first 

aad aecond scoring. A coefficient of correlation of *99& 

with a standard error of .167 was obtained. The standard 

error of aeasttra&eftt of the TAECO scale was sot obtained. 

The high reliability of the scoring, however, suggests that 

any error inherent in the TAEOC scale waa a conat&nt rather 

than variable error. As such it caa ha assumed that any 

error In the measuring instrument equally influenced all of 

the scores. 

4. statistlead Froeadmraa, 

This «xp«riEi$nt waa designed to determine tha affect 

and/or interaction of figure, ground, and orientation (tha 

independent variables) o» rotation (the dependent variable}. 

Analysis of tha resulting data wa@ beat facilitated by a 

three-way analysis of rari&aee patterned after HeHejuur**^ 

X9 QulNft Hoiesaar, Psychological statistics. Seooud 



EXFEiOJ«TAL DB8XGN 60 

MC&8* X % This is a fixad cc-n»t,'Oit3 ©od«l (ADO), 1& this 

<2&s« with six different individuals in each of the thirty-six 

eubiclas. In ' Cas« X*" th« estisiats for the within y&rim&e® 

{.*„) i. r ^ * * «. «». *r,w «r*r « « . for M M , ^ h 

of the three s&la effects, the thr«<s 2-way iiiteractioja&, &x*d 

the 3-way iateractior-. In this &od*I s*iwaii£&ti&ris &r# 

limited specifically to th© three c©isfigumfeteas, four grounds» 

and thrift orittctationo employed in the study. Genar&liaatlcma 

can net b« «3&*ad«d beyond this to inoludu other figures, 

grounds aad orientation©. For purposes of this research, & 

l«val of aigaificaaeo of Pi? ,05 was th« criterion chosen for 

evaluating th« significar.ee of am obtained t yalua. 

Siac« analysis of variance is as overall test of 

slgaif loace*, an F <mkm whieh was fouod to be significant 

at, or bftyond, the #0$ level of coafid«nca vsas fnrth«r 

analysed by zaeaas of !t'-tests. Mere ths purpose was to 

determine the significance of ths diff*r«aces betwaen th* 

laaaac for a »pecifie main effect, or double interaction, or 

for th« triple iat«raction* The formula used for the 't'•**•** 

was: aignificaBt Diff«renc<s ̂ " t(p~.05} ̂ criiff. 

http://significar.ee
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Th# °liii'f, *** obtained by »»*&**£ or fcto following 

formula: 

!&££. 

Xa t i l ls f©wsula o - 2 ftftrv t» tfc« witfeia eufeicl* variane© 

(s2
w) aad & represents tin* n for aay #p«etfi« orientation, 

ground or figure. Thus the a JTor both Configurations and for 

Cri«nt*tioaa i s »*T*nty~ti»o ojad fcfe* a for Grounds 1* f i f t y -

four. Th« vaiu*e for fc(P>* .05) , t (F- .01) and t(P« .001) 

w«r* ?•«& frcac tint tutol* of *fc« valufts Xor 17$ degr«*6 ®f 

fb« statist!***! p3t*o««dur«e for atiftlysia of the data 

t i e s «&d 4&#s*i§$i$& oi" the results* 

2& Th* l e s s »trlng«nt erit*rion of 180 df, ths actual 
elf afual to that of th« error tai-!r.,_could have bti&.Wiileyii* 
In *rd«r fce «tV0i<S oriwa im lat*rpolation from availab 
t-t#»t fjt&lftt, however, t;fo« isora rigid criterion of 175 4f 
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mSBttAXXO* AM) DI3C033IOK 0F VMS ESSULTS 

Tlila chaptar will presaat the results of the statis­

tical analysis of the data derived from this axperimeat, 

followed by A discussion of the obtained results. 

1. Results of the £xpflria«nt-

A* Analysis of Data for Main Bffeets* 
Figure*» Grounds and Orientations. 

The statistical approach employed in the study has 

been previously described ia Section 4 of Chapter II of this 

©aauseript. A suasmary of the resulting analysis of variane* 

1B gives in Table X* This tahle reveals that for the three 

main effects of "Figures''» "CtoMMMta* and *:Ori©ntatioasr: only 

two aisaiflc&nt F~tests nere obtained. The F for "Figures-1 

was significant at. the *05 level of sonfidenaa and the F for 

»Gila»tatl©iisfi was found to he significant at the .001 level 

of eenfidence. Thus for the variables ©f figure-shape & M 

KFI# • k V i w e ' W w ' # e w # e w w w&wajeMS* *m» MF^^ i<peiw^p îew(t*P «eflwa» er^e w ^ffwi «swesp^wiw'(s •isvw' ŵraHMM- WIF^S 

stated that within the conditions inherent ia this study. 

variations la figura-sbap* and variations 1 B orientation of 

the figure to the ground did differentially affeet the occur-

reuse ©f retatioa* the F~*e«t im w@roi«lsw was wet aipd* 
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TafoX* I*~ 

„ry *>£ Analysis* of ?arl&**e# <?f fcfc® 
x 3 x 3 Fix®d COM toots Menial. 

ffi'n'.'i'jfMiii'W'irii.a"" iii,:,ij;it"WBBB 

oourea 

Var ia t ion 

F 
(Figure) 

a 
(Ground) 

0 
(Crismt&tion) 

y x Q 

F x 0 

0 x 0 

O x S x ? 

SS 

1159.09 

205.79 

3942*53 

xioe.as 
1119.72 

1075*61 

2215.94 

*41taia~tii»i«l« 33799.63 

& Quinn McHemar, 

4f 

2 

3 

a 

6 

4 

6 

12 

160 

Estimate 
of 

579.55 

6&.60 

1971.27 

XS3.36 

297.43 

179.30 

184.66 

167*76 

F 

3*09 

.37 

10.50 

.96 

X*56 

.95 

•9© 

F.05 

a .99 b 

a ,6o 

2*99 

a*ot 

2.37 

2.UV 

1.75 

P s y # o , ^ | g i | i l 3%MML|tU0»« 

F.01 

4.60 

3.76 

4.&0 

2.60 

3 . 3 t 

*»6© 

2*16 

Second 

F.001 

6.91 

5*42 

MMMMMMW^ 

3.79 

4.62 

3 *74 

2.74 

£4iti*B» X«w Yorfe, Wiley * 1955, p. 326-330* (Ca®« 1). 
b IMUwliMKl awrtMMrs r* pre sent aig*tificanc« at th« 

3pocifi«ci lovfil of ed&fifUnt** 
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BacAttaa th« analysis of variance Is an overall ta$fc 

ef sigitif leaaaa, tha result® for botfe "Fi^uraa*' aad aOriaiita~ 

tions'' had to b« further aaalyKad by ssa&as of 't**taata to 

datamine the aignlficancii of the diiXaraixoa between tfca 

meane for fcha ssaia affaat flFtguraats and for %hm main affaat 

^Ortaat&tioaa»• 

For 1?§ dagraaa of £m«&mt ' t r at tha »Q£ level of 

eaafldatiea i s 1.974, a*** at th* *01 laval of confidante 2.©0$# 

Suaatltutlisg in til* forwuXa for SJtff « givea on page 60 of 

this siaattseni&jCTj^i^ I to ©oti* ^Fiptraa" and *>0riaiitat4eiisf! 

equals 2,284* Thus a significant ^iffaraaaa g" 1*974 - 2.234 

or 4.51 at the .05 iaval of confidence; and, 2*605 & 2,234 

or 5.95 at th« .01 la ra l of aasfiitajioa was required. 

Yaalt I I feasants tha raaiaXta of t&a t fo taa ta f©r 

tha sigaiftcanc© of th« 4tffaranaaa aatttaam the means of 

rotation aaat^a far **Flgara®», I t m i l aa aotai from fabl* I I 

that Design 3 4if farad sigaificantly from Design 6, at the „Q$ 

laral of eonfidancB, with Design J producing the aost (maan 

r&hm of 8.M>) rotation and Da&igzi 6 producing the least 

(aaaa valua of 3.29) rotation. M© significant difference wae 

found wfean Saalgaa 1 and 3 or JJaaigna 1 and & war* compared 

far i&aaii rotation **o*aa« 

thm raaulta of tHa ' t '«t*«ta uaad to datamsifia atta 

aigsiitaaiMa of tfea 4iffara»©# featwasi tha ®«&»s of rotation 

aaoraa far t&a tfc*** BGrf.aiitatlaiuBft ara aontaJA*d in Tabla 111. 
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Evaluation ©£ tiie Difference of Means on the Ptotation Scores 
©f th# Tfcr** ftgmrm &y H&&»s of the fc~T$st* 

Kaan Values Significant Dirr*r«ncsa 

1-3 

1-3 

3~£ 

6.75-&#$& 

6*71-3*29 

S. $6-3 .29 

2#XX 

3.46 

5*57 

No 

Ho 

Yes 

Ho 

• •i II-T i i -nt miMWiiKiiii iliiTiiiirtT^i i ir nP jirT^iiHWiiTii i ft r i r ii r -«ii i r r i i in- iTh i »rt"ii • IT - i >mni r'lP-Ti n n tnii • itfij •• n i rn ••• ijiiT ifo ifm ** i ). jiriiiiwwi 

& ttp^.OJ), aignificaat difrerenea ̂  about 4#|1 
tip^.Glh significant difference £ about 5*95. 
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fafela I I I . -

Evaluation of the ©iffrrmut* of &#ane m tfe« Rotation 3©or«s 
of the Threw Orient*t>ioias by M«ane of the t -Tas t . 

M*m ffcluti Slfflilficant 

¥-« 3*£5~ J.35 #U0 I© K@ H@ 

?-# 3*25-12*31 9M T*B T«s T«s 

Ifc-C 3.%MM+$1 «*f6 Tes T*s Te© 

fe(p-.Ql), aignitfisaa* dlff«re»c« 2" about 5.95 
t (p- .001) , aisnlfleant difference (when df«120)^ 
abeut 7*70* 
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Mara it can ba seen that the oblique orientation differed 

significantly at tha .001 leval of confidence froa both the 

horizontal and vartical orientations and elicited tha most 

(12.31 da«raas) rotation. Ho significant diff«r«asa was 

obtained whan tha aoan rotation scores for tha vortical and 

horisontal orientations were compared, thus either of these 

two orientations could have boon included in tills study to 

tha exclusion of tha other* 

B, Analysis of tha Data for First and 
Sacond Order Interactions. 

Eafsrring again to Table X it can bo seen that none 

of the F-teats for the three first order interactions were 

found to ha significant. Likewise, the F-tost for the sacond 

order interaction failed to reaeh significance. Thus for 

each of these four interactions th« null hypothesis cannot 

ho rebooted* 

The results of the axperlsient having been presented» 

the following section of this report will proceed with a 

discussion of these findings. The raw data for this eacperi-

meat are contained in Appendix XI of this manuscript. 

2* Discussion &t the Results. 

It had been hypothesized that variations in figure-

shape, ground shape and orientation of the figure to the 
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ground, or any eooblnation of two or mora of the above 

factors would differentially affect tha occurrence of rota­

tion. In tha presentation of the results, It was shown that 

variations la figure-shape and in orientation of tha figure 

to tha ground did significantly affaet tha degree of rotation 

manifested in tha subject's reproduction. The four ground 

shapes did not differ significantly with respect to tha 

aatount of rotation thay elicited, None of tha throa firat 

ordar interactions, i, e*» tha interaction between figure 

and ground, figura and orientation, and ground and orientation 

was significant. Likewise, tha second order interaction of 

figura by ground by orientation did not reach tha required 

level of significance. 

Tha results show several consistencies with those of 

previous research on tha rotation of block designs and 

Beader»Oestalt configurations, tha discussion of tha find­

ings will ha directed toward drawing out these consistencies, 

and toward tha presentation of additional possible interpre­

tations of tha results. Results for each of tha three main 

affect© will ha separately discussed and will ha followed toy 

a faw brief statements relative to tha findings for tha flrat 

and second ordar interactions. 
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A* fiiecunision oX Raault* for Main fif factai Fi«wa®» 

I t wi l l b<* ra#alX«d that Daaigm 3 produced & itean 

rota t ion scor* of $.65 dagraaa and Daalgii 6 a »«an a core of 

3*29 dagraas rotati®**. Theso two maane diffarad s ign i f i -

cantly &t the .05 laval ©f eouflda&aa* Dasigu 1 (6 #75 

dagraaa) did not dif fer aigjatf twit ly £r©» aitl iar #a«lga § 

or Design 3 with ras£«ct to mean rotation scor«. The findings, 

witfe raagaet t a Baslg& 3 a u d i t i n g tfca mmt ro ta t ion , are 

basical ly consistent with those ©£ previous research. 

Using a cr i ter ion of 45 da$ra«» for a scor&ble rota* 

tlOB, Gcldbor^1 artsdiad «fea Baifcdar protocols ©£ aeMsaf&raaic, 

normal # and i*»tard#d ehildren. In each ef tfea&a thraa groups, 

Dsaigc % produced tfca highest percentage «f ro ta t ion . The 

oaly exception was 1B the aanaal grmtp, whsrsin Design 5 

e l i c i t s the sasse pereent^g« as did Design 3* Siadlar find­

ings on retardates vers observed by Sllvarstaln and Koh&n. 

H«ither Goldbsrg nor Silyarataim ©Xfarad en «xplanation for 

t h e i r raaulta* Ta t M s writer*® Jmawladga, tha f l r a t a t taapt 

1 Franklin I!» Soldfearg* »tht FarfOOTaajtaa of S®feii&» 
phreaic, Eatardad, and i an ta l Gfeildraa on th« B«sdar-€*stalt% 
j y ^ r | | | i i9^9^MM^.lflM&mr» *«i« &U *•• *» «?am*~ 

2 A* B. fiilv«r»toiii and Phil ip Staiam, *i«adar~«teat*at 

sra îsaaag: Mrs? ras'ittr^&aii. 
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to explain th« rotation of fioslga 5 was aade by Fuller and 

Caagnoa* 

fao fivo ffstalten studied by Pallor and Ghagnoir* 

included the three designs under consideration la the proa-

oat research. Sosi&a 3 was again found to oHoit the most 

(22.55 dogrooa) rotation. la their study, however, Design 3 

differed significantly, at bao .01 lorsl of confluence, 

froa both doslgs 1 aad Design 8. These findings wore consid­

ered by Fuller aad Caagaon to bo supportive of the rationale 

that the various Bender ooafiguratioas are not equivalent 

itests and thus contribute differeatially to the atsouat of 

rotation produced. They interpreted their findings in terms 

of the Gestalt priceipie of proximity of parts, on which 

Design 3 is based. The authors postulated that "the subject 

adgfet have trouble oaeostpasaieg tbo total configuration and 

iastoad doals with the separate units which are segregated 

aad yet at the same tlsto belong to a larger unit.** 

The present writer regards Fuller and Chagnon's ox* 

plantation of the rotation of Design 3 la terms of the aria* 

clple of proxiaity of parts as meaningful aad la aosord with 

> Jerry B* Fullsr aad Oillos Chagitoa, *'Faetors la* 
fiueaclag Rotation of tho Bender-Oastalt Performance of 
SMldrom^, tmmtljt Proioatiiro T»stoa<mos» ?ol. 26, fto« 1* 

4 Ibid., p. 42, 
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**• floatal^ propoaitiona ©utlinad by Boador^ in h«r original 

aonograph. It will bo rooallod that aeoarding to Bander, 

both 3aaign 1 and Design 3 aro baaod on the ease principla. 

It is also noteworthy, h«w*v«r, that in D«eign 1 the in-

fluanea of proxiadty of parte is primarily based on the aiab« 

JooVa parcaiviag tha dots as paired, and that la Mult ana* 

joota only about ©na-third parcaiva this pairing. Thus, til* 

influenca ©f th* priseipla of proximity of part* aay not bo 

as groat for Design 1 aa for Soaiga 3. Doaign £» on the 

ethar hand, la thaoratieally basod on tha principla of con­

tinuity of gooaotrioal or internal organisation and la raroly 

aooa aa being cowpriaad of saparata unite. Tha proaoat 

writar auggasts that sagre&atlon of 0oaiga 3 into aaparat* 

units rasulta in instability of th* figura and increases Its 

tasdsncy to ratation. Reparation of Design 1 and & into 

ecsiponent parts la looa common, end hanes taoao flguras aro 

aoos aa ©or* atablo and l«aa pmm to rotation inducing 

tandaneiaa. 

Fuller and Chagr.on also relatad the rotation of 

Bandar configurations to varying lavals of difficulty an-

eountarad in tha simple reproduction of tha gaataltan. 

% Lauresa Bander> "A Viawal Motor Gastalt fast &nd 
Xts Clinical B»a#» Ataaricaa 

nas Hi Mar lorfe, p. 4»5« 
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ftafsra&sa was mad* to Bander's6 finding that Design 5 Is the 

sdttt difficult to preduca and in net complataly oasterad 

until tha eleventh y*ar. Explanation of the rotation of this 

design on tin* basis of difficulty In reproduction, however, 

did set saait plausibla for the current adult population. 

Thla statement 1$ based on. Bandar1 a finding that "Adults add 

only a ctrtain motor f#rfaeti@n or ptrfeetion la detail in 

sisea and dista&eea.*? Other explanations for the rotation 

of Design 3 by the population currently studied vara sought. 

It w&© fait that one such explanation could rest is 

tha posaibla asaning of tha design to tha subject. With 

this idea in mind, sad sting research relative t® tha associa­

tive maaniug of the designs was subsaquently reviewed. Re­

search la this area was found to ha United. Two pertinent 

stadias by Tolor, however* vara forthcoming. 

In 1957> Tolor^ studied a sample of fifty nauro~ 

psychiatric patients. Tha results shewed that a quality of 

free, unimpeded movajaant was ascribed by twenty-four pereaat 

of tha subjects to Daaign 3. Only two percent made this 

association to Design 1, and none of tha aubjeets aacribad 

7 I&&&*» P* X£&* 
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i t t© Oasiga «• A ©a»fwm±aii study^ «mj>loytn« th* &0BB&& 

M ^ t e f M i a l was attbaafuaatly eaadwstad oa a ^roup @* sixty* 

sight college students. After tha elimination of aaaaaia-

felons assigned in common to both JJeslgn 6 and B*»4®a 3» th* 

following associations rwmim&i Deai&a $ was ea&aidared 

Has ty" , "valyahl**5, and *p*a©*£*aw. D*«i«a J , ©a th* ©thar 

hand, was viewed as »*«tlv**, * A i t * , and n*****.*0 

Thus in both of the Tolor studies a quali ty of mov«-

ment was a*a©eiat*d with Daalgn 3 and not with Design B. 

The present wri ter atsggeats that tha fwality af aovtsjeiit 

associated with Baaiga 5 in some way acts upon the subject 

sun/A incl ines him to rota te Ma raproduction; and, tha t subjects 

are lea* iaelis**! to ra ta t* Basigm $ because morm^nt, i s riot 

associated with th i s par t icular design. The present s t a t i s ­

t i c a l analysis <gaaa not permit gener&liaation to ^aatalten 

<<̂  s^sa^Bji* n*#*a*#a v * * ™ î f̂ ss *e*AB**MP A H f i i T i w i «b«s* W I H W "̂ pa&a* «# 'sa'iwuir TjftphJiM**.*! «»sps"Wwffl̂ '%F JJ- #*at̂ k ̂ R TBBBA^^ 

sion and yarifieatlaii at this explanatory hypothesis la 

continuant upon th* findings of additional resaareh. 

iii """ • i —no''» a n HI ' 

9 A. Tolar, ^Tha *Haa«ij3tg* ©f BeRder-Saatalt Teat 
Deeigaai A Study In the $s# of the aamantie Dirfer©nUal% 

1* Although Bulga 1 did m% differ aiptifiaa»tXy 
fra® HaaiiP 3, it is noteworthy that th* wards 'aatiY** «arf 
*$m%n mm. m% associated with BaslM* ls and that this 
B*«i£» ***4M**d laaa ratatloa than did Design 3. 
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la review, the aaalyais of tit* data for D M wm&M 

affeat *f figure variation fca* ahown that the tare* designs 

are not eauivalaat items and AS such differentially *ffact 

the oceurresjce ©f rotation- faa increased rotatlen «lial%a4 

by &eei«n 1 na» explained 1® tanas of t&e Gagt&lt jHtiatljftl* 

of proxioity of parts and the associative w*mt&m& •** *»• 

deaiga to the auojattt* It was auggaatati that ti**se time fac­

tors leeeea the atability of tfaa figure aad inereas* its 

tendency to rotation* 

B. Discuaaioa of Results for Main £ff««t«s Orounde. 

Tha F-t«et for tha ataln effect of "Grounds* was not 

significant; hsace, withla the frame-work of this atudy, 

variations is grotsssd s&ape 41*1 not diffarantialiy affeet t&e 

oesurranca of mtatien. It can be e©iielude<i that it woudd 

iiava ss&de llttls tfiff&3f«m«# which of the four ground ekapes 

haci bee* lasludad in this study* 

C. Diaeuasion of Kasulta for lain Sffaets: Criantations, 

It will be recalled that tha F-tast for ̂ Crlantations" 

was significant. Thus the null hypothesis was rejected, and 

it can be stated that tb© tteee variation* of orientation of 

the figure to the groaM £ U differentially affect the ttagme 

of rotatlOK tittitad* &&a#%s*#isi t~tests revealed that 
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significantly (.001 laval of eonfidonea) mora rotation then 

did aithor tho vortioaX or horizontal orientations. Whan 

the moan rotation &eerm for the vortical and horisontal 

orientations vara coispaxad to oaoh other, there was BO sig­

nificant difference. 

It is difficult to relate these findings to those of 

Fuller and Chagnon11 because tho latter took into considera­

tion only tho vertical and horiaontal orientations, Sacond-

ly, in their aiain offoot of "Safe**, these two orientations 

woro considered jointly with variations in ground shapo. 

The authors do note, howror, that in those •'sets'- where tho 

same ground shape was employed, snore rotation was elicited 

by vertically oriontod than by horizontally ortontad figures. 

This relationship hold for Fuller and Chagnon as long as 

there was incongruence between figure and ground. 

The study being reported in this manuscript did not 

show a significant difference between moan rotation scores 

for tho vertical and horiaontal orientations. Aa aubaaquent 

discussion will show, however, the findings do support the 

importance of Incongruence between figure and ground as a 

factor in tho ooourroaeo of rotation. Bofore prooodlng fur­

ther with this discussion, it is first necessary to mora 

cloasly examine tho geometric propartioa of tho thrae designs! 

11 Fullar and Ofeagnon, OP. Cit., p* 36*46. 
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included in the praaant raaaarah. 

Figure 4 shows aaeh of the three designs arid their 

fixad axis, illustrated by brokas Una rfAw» For £a®ig&» 3 

and a it can ba seen that the fixed axis cuts tha daaigu 

Into tsirror iraagas. This affaet Is less iaaaadiataly apparent 

for Design 1> yat actually ths fixad axis amy fea rag&rdea a® 

dividing that stimulus figure lata two parallel liaaa of 

twalva fillad-in aaadcircles* 

It ia proposad that tha "fixed axis" of tha stiaulua 

design, as dafinad in tha present raeaarah* is comparable to 

tha Klij&a of ayateatry** refarrad to by ShapiroJ^2 ̂ ^ that 

its influence ©& til* ©oewranee of Baiadar-Qaatalt rotation 

is als&lar to tha Ij&fiuaiaea of tha liaa of symmetry os tha 

rotation of block designs. 

It will ba rae&Uad that la Mia first law Shapiro 

states as follows; 

'."hen tha lima of sywaairy la at am aagla to tha 
vertical axis of tha total visual flaid...tha tend­
ency to rotata will b«s increased* When tha liaa of 
aysanatry is parallel to tha vartical axis of tha 
visual field, than tha taadanay to rotata will ba 
lessened,1^ 

12 M# B« Shapiro* w&q^ri«atttal #tu&iaa of a F«r«ep« 
taal Asowalys 111. tha Tasting of an Explanatory Theory*, 
j««na*X of fcmml selaa—» Tel. 99, Ko, 416, July 1953, 

13 Shapiro, Ibid., p, Jf$. 
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Experimental Figure 1 

Experimental Figure 3 

_ ^ _ _ ^ ^ _ A . 

Experimental Figure 8 

Figure 4* Lines of Symmetry in 
Designs 1, 3 and 8. 
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Whoa tfeo fixo4 axia ©f stiaulua Dasi&na 1» J» ami & is 

viawod as a liua of sptmotry, the finding* of the proaoat 

raaaareh ara basically in &e<jor<3 with Shapiro's first law* 

Cblio.ua orientation of tha etiMulus dasigna always resulted 

ia tfeo fixed axis being at am angle to the vortical axis of 

tfca viaual fiald. For the oblique orientation, th* results 

ahowad a aigaificant ijaaraaa* in rotation over both th© fcorl~ 

aoatal aad vortical orloft&fttion* It i« auggastad that for 

the obliqya orientation rotation arisaa out of an attaiept 

to aohieva e&ngruanea batvaan th© fin* axle of tfco stimulus 

and tbo vortical axia of th* visual field. It should ba 

notad, howarar, that aceordin« to this raasenicg a eignifl-

cast diffaranea would havo oooa axpeotad ootwoom tha hori-

aontal arid vertical orientatiorssj since in tha horizontal 

orientation tha fixed axia 1* at a 90 «*ogroo anglo to tho 

vortical axis of fcho visual field, 

Th» aignifieaut diffaranca obtained batwaan tha hori-

soat&l audi obliqua orientations ia in accord with the findings 

of Goldstein and Gehaarar, ̂  Thay hypothesised that position 

on * horizontal base is mora natural and mora concrete than 

an angular position and thus produces more rotation. 

14 &wrt Goldstain and Martin Schaoror, «Abstract and 
Concrate Behaviori MM Experimental Study with SpMlftl f#«t«f% 

http://Cblio.ua
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Tims tha findings af the pr*s*nt atufty, witfe rsapset 

to or ienta t ion , «r* eonsidsrsd to to* in accoi^d with tha Law 

af Pragnans which s ta tes that tmflgftf«tlaaa tend to feasants 

as 'good't pracis*. and iajprassiv* as possible; and, that in 

a© doing tfeay G&aa&s tawani a mars tasifam, ltraX stafea in 

which dlffaraataaa tana t© h* aaiitaratacU ttis wt l t a r ^ra-

posts that in th* ebliou* orientation th® diffaranca which 

tha subject t«mds to obl i ta ra te through rotation i s the in* 

congmiarjcQ that exis ts toatwaam thfl fisead-asls ( l iae of sy*~ 

matry) of th» stimulus dasi&& and ai th*r ttui ve r t i ca l or 

horizontal axis of the visual f i a ld . 

7k* next portion of th« i*a$art w i l l discuss the 

findings far the f i r s t and second order iMta&aatlona, 

D. Diaouaais* of th» Baamlta f©r F i r s t 
aa& Second Grdar latar&stiams* 

Tha F- tss ts for the aouble interactions of figures 

by grounds, figures &y orl*nt*t ions, sua or iaata t ioas by 

grounds were not fetus* to tea sig&ifiaaat. In each eass the 

mall tey^athasis ©©aid not &a rs jaetad, fhm %hmr% was a© 

apaaifia eajaMaatioa af a par t icular flgum witfe a iMurtiaular 

gro^iid, or with a partiawlar or iaa ta t ion, that ©liclt«d 

aigjjificajatly ®@ans r a t a t i s a tfeam any mMr mmh aasjfelafttioa, 

$mmi&X&» no singl* orientat ion wh«u combined with say one of 

t l » four gratata shapee ai^nificaKtly aff«ct»d the aaaiunraaee 
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of rotation. Sine a th« JMt«st» for th* Bain «ff <act of 

-Figure*H and fox* the main «ffaot of Xri*ctationB*; had 

reached significance, it night have been expected that the 

doiibla interaction of thasa two main affects would also ha 

significant. 

Th* second order intersctiori of figurea by grounds 

by orientations ale© failed to reach significance when the 

F-tast was applied. Th« null hypothesis could not b* re­

jected. Thus it is eoncludad that thara was no instance in 

which a combination of any one of th* thraa figures, with 

ona of the tmxr grounds, in any om of the thra« orientations 

which producad aiinlfleantly sore rotation than any othar 

such possible combination. 

Th« results of this ejeperiasent having b*en diatuasad, 

the final section of this report will praaant a siusraary of 

tha axpariasnt, a atatatsant of its conclusions, and sugges­

tion* for futur* rasaareh* The atatanant of the conclusions 

will be forwulated in terms of a propoaad rationale for th* 

occurrsnea of rotation* 



SWSAIf AMD 00»0l«IGJ?8 

Tfe* pmmn% ro«OAr«h wa« d«*»ig*j«Ki for tfeo purpos© 

of verifying &m& oxtwodlng mi s t i ng kaowlodge a® to the i*»-

flu«nc« of s t inuius v&riatioa ©e i&© o«eurr«eee of Boa$or~ 

Ooatalt rot&tiotu Tbo throo ®ti iwto ¥&ri«fel*» !»i«tr 

eonsidoration war»® fcho®» of tigur®~s*b&f»®» grOM3&£~aI»po w l 

©riantatioa of figure to th« %?mm&* Tho offoot of varying 

these throo stimuli® ps*opartiss was studied in an adul t , 

nos-p*ti«at populttio* aonai«tl«g of 2X6 foss&Xo »twt«fit 

nurses botwoos tho «go» of t i ^ toom &«& ttmKfcy'fi?* years 

andi of stTorago or &&w# tntolllgotieo. 

On tho basis of & rovlow of the litozwtur* as t o the 

stimulus proparui.es of visual forms and tiao rotat ion of both 

bl&efc dosigso and Bo^or^ostaXt ©oaf igtiratio&ii & gsaor&X 

hypothesis» stated in the imll f o a , was formulated &$ f e l ­

lows: Thoro &ro n© significant ilfforomoos aieong combina­

tions of figuro, ground and orientation with roopoet t o t&o 

4«gro« of rotatioii predueod* 

throo Bender f lgurm, f ew groamd-ohapos» and t a r t * 

difforotst oriost&tioja® of figtar® to ground nmro aystomti** 

onlly vari«4# Manipulation of %h& t a r t a T*riaol«s ro»Xt«4 

i s tli* «HoT#lo|j®OKt of tiiirty-si3& atiattlua ear*!®* Yhoso 

thirty-ota: @ar4a r«|»ro««iit«d a l l f>o&siblo craablaatleaa of 

Pffifoar Docigna 1 * 3 , aa& I , naott individually pr#st«ito$ oa m 

http://proparui.es
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c i rcu lar , squai*»~*li«p«d, diaiacmd-shapad or r«cta«guiar 

ground 1A either a vertical, a horiiontal, or an obliqua 

oriaatatiem. Th» specific hypotheses to b* teatod, wfttm 

stated in the nul l for©, raati: 

1. There i s n.o slgKii'ieaiit stlffaranea bstw&an aiiy 
two of tlv* tint* f igtsraa for t&« dagraa of r@~ 
taticm protiueai* 

a* Thare l a no aLgnifleant diffaraaaa between asy 
twa of tlui f«ur 4reuada for tb# ^agira* ©f r@* 
tatiofi produced* 

>. Th«r» l a no sigBifisJint dlffaraiws* batwaan any 
two ©f fete® threa orisot&tioae for th« dagree 
of rotat ion prcduoad. 

4 . Thar* la m aigniflcaet interact ioa b*twe»n th* 
thraa f t&waa <md four gromale for the dagraa 
of ro ta t ioc protfuaad* 

5* thara la no at&AM**mt tntarsiction b*twe«R the 
thr«a figures and thraa orisntatiofis for the 
degree of rotat ioa produced. 

6. fhara i s an aignificsat interact ion betwaan the 
four grounds ssd fchrrie «r l*t t*t l0a» for fc&a 
dagra* of rotat ieu produced. 

f* There l a RG algslflearnt interact ion amoiif the 
tfart* figures}. four grounds, and thr«a orianta-
t ioaa for tha 4agrae of rotat ion produced. 

Eotatioa nas d«fin*d «a UM smallest d«gr«e diiscrap-

aitay batvaaa a fixed axis of th# stiasulus configuration and 

that of th* r«pr<KhietiOR, aa aieasurttd by a TAECC a* 44$$ 

*dju»tabl« angla scale* Aixalysie of %h« rasiOMityg data nm& 

aeeoaspUshed by *<saEs ©f a 3-way analysis of variacce, f lmd 
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Reaults of this analyst* for tho throa main effects, 

the tare* first interactions, and the double lafetaurtlm 

wore as follows: Research hypotheses X and 3 ware rebooted» 

fhe fiiro regaining hypotheses could not fca rejected. 

With respoet to the first hypotbeeis, the results 

showed that Design 3 produced the most rotation and differed 

olgnifieaatly from Design ft, but net from 0«sign 1, as to 

seas, rotation score. Jfo significant differanee was found 

betweea the swan rotation scores for Design 1 and for Design 

3, Those results verify previous findings 1} that Designs 3 

and 6 aro not equivalent items and that they differentially 

affect the occurrence of rotation and St) that Design 3 tends 

to produce the most rotation* the increased rotation alicl-

ted by Design % was attributed to the influ«mca of the Gestalt 

principle of proxisity of parts* It was reasoned that rota­

tion results when the subject ^counters difficulty grasping 

the total configuration and deals instead with the segi-egated 

naits eoiapriBing the whol*# A second possible explanation 

for the rotatioa of Design 3 was offered in tarns of the 

quality of JBOVOaant associated with thia particular design. 

It waa hypothesixed that this quality of movement la some way 

acts upon the eubject and inclines him to rotate his repro­

duction. Conversely, It wa« reasoned that subjects aro leas 

iaclioed to rotate &esign $ because fflove&ent ia not associated 

with thia particular design. Both difficulty grasping the 
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total configuration and the quality of movement associated 

with Beaign 3, ara viewed as leaseaiag Its stability. 

With respect to the third hypothesis, the statis­

tical aaalysis revealed that oblique orientation of figure 

to ground resulted la significantly mere rotation than either 

vertical or horizontal orientation. Statistical comparison 

of the mean rotation scores for the vertical and horizontal 

orientations failed to show a significant difference. These 

fladiags ware related to those of Shapiro oa the rotation of 

block designs. It was postulated that the fixed axis of the 

stimulus design was comparable to a line of syisBietry and 

accordingly influenced rotation. Incongruence between the 

fixed axle of the stimulus design and either the vertical or 

horizontal axis of the visual field increases the tendency 

to rotate. 

As previously stated, oa the basis of the statistical 

analysis the retraining fire research hypotheses could not he 

rejected. Therefore, It was concluded that 1) the four vari­

ations la ground-ehape did not differentially affect the occur­

rence of rotation; 2) there was ao specific combination of a 

particular figure with a particular ground or with a particu­

lar orientation, that elicited sisnifleantly more rotation 

than any other each combination; 3) ao single orientation 

when coabined with any ©at of the £&w gr@*isd shapes sigrdfi-

cantly affected the occurrence of rotation; and 4) there was 
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no instance la which a combination of any on* of the three 

figures, with any out of the four grounds in any ona of the 

three orientations which produced significantly more rotation 

than any other such possible combination. 

On th« oasis of the current findings and these of 

existing research, the f©Howies rationale for the rotation 

of the Bandar eoafiguratioas studied is suggested; dotation 

Is a function of the eoiaoiaed influence of 1) the relative 

stability or instability of the different gestaltefl and 2} 

the relative congruence or incongruence between the fixed 

axis of the stimulus design and either the vertical or hori­

zontal axis of the visual fit*Id. It is proposed that those 

gestaltan which are not seea as oelsg comprised of separate 

units ara sore stable thaa geataltan wherein segregated units 

are perceived. Secondly, the stability of a figure is also 

a function of whether or not a quality of Bovet&amt is associ­

ated with the stimulus. Figures to which a quality of move­

ment is associated are less stable than are stimulus figures 

which do not embody this quality. Congruence exists when the 

fixed axis of the stimulus design corresponds with either the 

vertical or horizontal axis of tlis visual field. Xnoongrueaee 

exists when the fixed nods la at an angle of 45 degrees to 

aither the vertical or horizontal axis of the visual field* 

Finally, the more stable the stimulus figure and the more con­

gruent figure and ground, the less the tendency to rotatej 
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the store unstable the stimulus figure and the less congruent 

the relationship between figure and ground the greater the 

tendency to rotate. 

Aacept&nce of this rationale is subject to future 

experimental vsrifieation. It la suggested that, basest on 

this rationale, a new sat of stimuli he constructad for which 

a predicted order for the occurrence of rotation eouia be 

hypothesised, these hypotheses should then he eseperiiaantally 

tested* Should the predicted order he obtained, further ere* 

&9ne& would accrue to the rationale. 

Secondly, with respect to incongruence between figure 

and ground, the normal subject may place primary importance 

on the incongruence between properties of the figure and 

p&per-ahape t rather than on incongruence between these sams 

properties and the ground-shape of the original stimulus. 

If this la the oase then asking the subject to draw his re­

production on paper the same shape as the ground shape of the 

original stimulus, should produc* leas rotation. Thus it is 

suggested that the present study he repeated using drawing 

paper In the shape of a circle, diamond, square and reotangle. 

It is also suggested that this study he repeated, 

in the exact manner outlined in Chapter IX, on a eoMp&mble 

population of organic and psychotic female patients* Using 

the data obtained In the present research as the data for a 

control group, on the basis of Shapiro's findings It ccula 
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b* hypothesised tliat th* n<aw axperlmental group would rotate 

s ignif icant ly more than would feh« controls . 
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axperieace of the subjects do not significantly siTect the 
frequency of occurrence of rotation* dotation was found, to b# 
ffloro frequent wh*a the design was reproduced on black felt. 
This study w&g of help la dotoxviaiaa; the conditions under 
which the «xp©rir4W»nt«l stimuli would be auiainist^red. 
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WAHLS8* CGHTSESIOI &COSI& 

l.8flWaMliamri»liffll»Ml^^ 

Average Intel l igence ^upexdor lafc©liig#fi«?« 
WWWWMigaM' 

?**b
 WAIS s i t in f t i* f+A y m *•**•«*• 

29 90 4$ 111 
30 91 49 XX3 
31 fa 50 114 
32 93 51 115 
33 94 52 U6 
34 9fc 53 1X7 
35 9? 54 118 
3^ 9$ 55 11? 
37 99 56 121 
3^ 100 5? 122 
39 101 5$ 123 
40 102 59 124 
41 10} 60 125 
42 105 
43 106 
44 107 
45 108 
46 
47 110 

& These acores ware obtained frosa eonvaralou tat 
supplied In personal wunnMpeBdUHtt* with H. J . k&hlar. $«« 
footnote Ho« 69 Fag# 39 ®X th i s munttttrlpt* 

b Md the Vocabulary and Abstract Haaaoiiiiig scores 
ia&MKtgbfc#d* 

$ Tfe* aboir© Vtoetal I# Q* MfetaatM &r<» adult nerns* 
Th© sample coneis&au of 105* wm-p&fciau&s iron %im v ic ini ty 
of Columbus, Oliio, 
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B«gra«s of Rotation Produc*4 by ^^vanty-fwo sufejaeta on 
Design 1 for the Fsmr CfoowNlf and Thrte 0*i«Bt«tlaM* 

)ri#»tati©a Ci'rcle '"' ' DIIMBQ 

Kerlsontal 2 0 0 1 
1 0 1 t 
© 1 2 0 
0 1 C 0 
1 0 1 I 
2 0 1 © 

Vertical 2 1 2 C 
© 0 3 1 1 4.G 1 1 
1 0 1 
a ? i Q 
i i a 2 

Obllqu* 5 I U 4 
I 11 1 5 
4 U 9 U 
) 2 14 5 
3 46 10 2 
a 40 0 3 
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Table ¥I .~ 

Dagr*ss of Rotation ?w4uQ*\i by Seventy»Two $n&J«®fc# on 
Design 3 for th« Four Groimds and Thr««i Criantatioria, 

iaaaagj; 

Orientation c i re i# ' £&aj8&it!r " Sfttiir* 

Horizontal 4 0 3 1 
1 3 0 0 
4 0 U I 
2 6 1 3 
4 2> 2 Jl 

46 49 0 0 
?«rfcleal a 0 2 1 

i © 3 
0 4 2 1 
4 a a 2 
0 2 0 0 
o 6 2 a 

QbUfttft 1 17 5 1* 
36 13 10 * 23 6 4 
54 10 16 65 
? 10 10 4 
3 0 #1 J 



2 

Dssigr. e for tba four Grmaads* and T&r&$ Orlsirk&fcioji®, 
r .wf lmr 1.1» imii "luiiAjrmirtrnJ M» 

Orisatafci©** 

Horizontal 

¥@rfcic&X 

CfeXl^u© 

MMiWi.uwrJtiiniingie'ffiwaaB 

SI'riii» 

X 
t 
0 
0 
3 

0 
0 
1 
1 
X 
I 

9 
I 
4 
7 
0 
3 

Ground 
Bi«K8t@aa 

1 
X 
X 
4 
0 
3 

2 
1 
X 
X 
% 
0 

14 
xo 
xo 
3 

43 
6 

?P»*J!f ,„ 
&|uar# 

2 
X 
0 
0 
a 
X 

2 
0 
0 
X a 
5 

5 
9 
4 
6 
2 
X 

RiMftiuiglt 

3 
X 
2 
3 
X 
X 

X 
X 
X 
2 a 
3 

xo 
X4 
X 
0 a 
8 

;y r i ,^ r i i Vi\VT™:r^ 'T i r i i "r r j mrr^ wiw,.u,if,ww".».'ifr 
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in Weij^fttlwtiowBjt Adult F«aal«a 
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The Effect of Soma Stigtulus Variations on the Rotation of 

Satiating ireaeareh ©a the Hender-Qgstalt test haa 

focused its attention primarily m the integrative etefte of 

the organiam, only a few atudi«s, thoee dealing w i t h the 

occurrence of rotation, here eoneeatrated on the rels played 

by the stimulus. These reeemjpeh projects have placed pri^iary 

attention cm the occurrence of rotation in the reproduction© 

of children end psychiatwrie iu-patifc&ta. The pui-poa« of the 

present reaearoh wae to afcady the effect of variation® of 

fiirart>-ah&pe, grouM~ah*|M»f mud osrieatatioa of figure to the 

ground, on the occurreiice of rotation in a non-p&titerst, admit 

population, the population studied consisted ©f 2X6 female* 

student aurses of average or afeova intelligence *n& between 

the agea of eighteea and twenty-i'ive years, 

Thirty-si* stimulus cards*, refweaeiifciag all possibl© 

coaiblja&tiona of three leader designs, four ground-shape©, w i 

three orieatationa of figure to grotmd, comprised the final 

group of stimuli, included were Bander Dealing 1, 3 an*! *; 

1 Virginia 1« Sehoem, cioctorai theaia pnzmntm to the 
Sehaol ©f fey$h©i#gy and Wueatios of the Uaivarsity of 
Ottawa* G&fea*t&» my 1964, & ^O 101 p» 
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c i rcu la r , asquarffi-sh&p«d, diamond-shaped &M ract&nguiar 

ground*j and vo r t i ca l , horiaontal mid oblique or ienta t ions . 

Tha specific research hypotheses wer« an follows: 

1 . There i s no significant &lff ©ranee between mj 
two of tha t t o t * figur&a for thm M$m® of ro -
ta t ion produced. 

2 . fhar© i s no significant difference b#twa&a any 
two of the four i^miis&s for the dagraa of ro­
ta t ion produced. 

3 . Titer© i s so significant differine® batwaati any 
two of the three orientat ions for the dagra® 
of rotat ion produced. 

4 . Tfear* i s no significant interact ion b<atw«$n tha 
throe figures and four gronada for the dagro© 
of rotat ion produead* 

5» Thsre i s so si^uifleant interact ion batwaesi tfoa 
thraa figura® and thra® ©ri«»tati©as for t&® 
degree of rotat ion prociucsci. 

6 . fharo i s no significant iittaraeti@i» b«t*NMii tfea 
£QW ground* m& thraa ariaiitatiaiia far th* 
dagraa of rotation p r o d u c t . 

7 . There i s m s ignir icant iistaraatiejj aaong the 
tiuree figures a four gsmuada, aM throa ori«Rta-
t i e a s for the d*gr*# of rotat ion produced. 

dotation was dafiaad a© %h& w t l l a a t dagraa discrepancy 

b«twaen a fixed axis of the stimulus design and that of the 

reproduction, as aaaawwd by a TA1C0 a* adjustable aegle 

s ta t ia t i&al analysis roaultad in tfea ro4actios ©f 

hypotheses 1 and 3 . The raiialning five feypotfeaaaa could not 

be ro^aetad* Thaaa rssul to war* dtsa&saad in noma d«tidl» 
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with ti'io discussion oulBlnatlng in fcli<a dovoXopnont Of & 

T»<iist&fciv® rational® for tho occurr»nc« of ^^Mer-Gastait 

rotat ion under ths conditions inJterw&t in the study* iim;~ 

gestios© for future r<as«*u?sti w#r® oiXorod* 


