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1. Cultural and Visual Perceptual Differentiation 

"Life conditions- i n cluding current situation, pac t 
experience, cultural and socioeconomi c factors, to 
nam.e only a few- influen ce perceptual processes 
through their influence on the amount and var iety of 
stimuli to which an individual is exposed, and 
through influencing the nature and amount of 
practice an individual gets in learning to discrim­
inate stimuli fro m each other. 11 (Deutf;ch , 196C, p. 59 ). 

1 

There i s much evidence that the social and p hysical ecology to · 

which the individua l is expof.:ed has clearly demonstrable effects on his 

visual pe rc e ption. I t i s vv-idely acx::epted that, to a la.;:-ge extent, per-

ceptual organi s a tio n stems from experientially-facilitated capabilities 

and habits acqu ired. ~y t h e individual as a member of a particular cul­

tural group. 

1. 1 The Nativicm-Empirici s m Dic,hotomy i n Perception 

T he ea:;..·ly extreme views of t he advocates of nativis m and gestal­

ti s t phenomen oloeY on the one hand and thos e of the supporters of 

empiricism a nd o perational behaviouri s m on th e other have been depo sed 

by L.~e gen eral view that 11 
••• a c ertain number of perceptual reactions 

are innate, but ... the perceptual process es a.re modifiable through 

experience . 11 (Deutf'ch, 1963, p . 64: ). 

The individu a l' r: genetic make-up, or genotyp~ is fixed at the 

moment of conception. Differen t potenti aln of thi s genotype are ex-

pres sed at different stages of t he indiv idual's development, thus that 

b e h aviour whic h poychologi s t s obaerve or measure i r, a phen otyp e pro ­

duced by the int e r action of the individual ' 8 internal genetic mechanism$ 

and his p!1ysi.cal and socia l environment. A s t!1.e genotyp e cets 

definite limits to the operation s which can be p e rformed on it, however, 

t r aits a r e n ot infinitely manipulatable environmentally . (Thompson, 1967). 

Because of the difficulty of distinguir: hing between th e o rigina l genotype 

and the experientially-modified ph?p_?type, proven instanceD of genet­

ically-determined perc eptua l responses are r a r e . 

1. 11 Genetically-Determined Diffe rences in Visual Perception 

It is kno\'l.!n that a genetic aber r ation, Tu1·ner' s Syndrome, can 

cause perceptua l d efici e n cies (Jen!>cn, J. 969 ). Peopl e exhibiting this 

syndrome have only 45 inatead of t he u s u al 46 chromosomes , and lack 
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the sex-chromatin from one of the two chromosomes which determine 

sex. Such individuals always have the morphologic appearance of 

female s but are sterile and small in stature. Although they show a 

normal IQ distribution on most verbal tests of intelligence, they e~r­

hibit a peculiar deficiency on tests of spatial-perceptual ability and 

organisation which is popularly termed ''space-form blindnes£ 11 • 

However, the only instance of a cros s -cultural difference in perception 

shown to be due to a genetic component is the con:::iderable variation in 

the population fre quencie!5 of sex-linked partial colour blindness 

(dys chromoposia). (Spuhler and Lindzey, 1967). .Segall, Campbell 

and Herskovits (1966), who conducted the most important study into 

cross -cultural responses to illusions, accepted the ''biological 

homogeneity of culture-learning man11
, and this acceptance can be 

supported by relevant experimentation. 

Instances of differences in visual perception which can be argued 

to be culturally-determined are many. Examples can be drawn from 

the areas of language and linguistic rel ativity, person perception, and 

fine spatial discrimination skillc . 

J-.jnguistic RelativitY..,2:!:,d ?er..s~E..tion.: Greenberg (1965, p. 416) 

made it clear that: "language, as a highly complex body of learned 

behaviour, forms part of the cultural heritage of the community which 

uses it. Indeed it has a c entral role as the fundamental vehicle for 

transmissiop of other cultural traits within and across social groups . 11 

The Sapir- Wharf, or linguistic relativity, hypothesis , as expressed by 

Wharf (1956), stresses that each lant;uage embodies and perpetuates a 

particular world view by structuring the thought of those who speak it. 

Brown (1958) cited Wharf's example of the Eskimo lexicon using three 

words to distinguish three varieties of snow, while the speaker of 

English has only the one word available. Because his language forces 

certain classificatory dimensions on him, the Eskimo is thought to 

come to perceive the stimulus attributes of different types of snow more 

readily than other people. 

Similar evidence comes f rom a study by Doob {1957), who gave a 

group of Baganda a sorting task involving a number of pieces of card-

board which differed in shape, size and colour. Without a classifying 

system being ou ggested, the subjects were instructed to group the 

pieces into p iles . Doob found that unacculturated Baganda based their 



3 

classification on size and shape, while those few who had been educated 

in European-type schools and through the medium of English based their 

classification nearly exclusively on colour. These findings derive 

their interest from the fact that the Baganda language i s almost com­

pletely lacking in colour- terms. 

In a later study in the Togo section of Ghana, Doob ( 1960) found 

that a group of Ghanaian EJtudents clearly perceived different c~lours, 

but, because of linguis tic limitations in colour terms, they had difficulty 

in communicating the se differences. This study sounds a warning 

that, in practice, it may be difficult to dis tinguish between the extent to 

which the perceiver's language affects his perception and the extent to 

which it influence f. his verbal report. 

In general, however, current the oretical and empirical evidence 

suggestc that linguistic differentiation may well produce perceptual 

differentiation through the structuring effect of language on thought. 

".Language s are moulds into which infant minds are poured" (Brown and 

Lenneberg, 1954, p. 454) would appear to be more than a mere c atch­

phrase . 

Binocular rival:;-y ap._d fusio!?- r esearch provides striking examples 

of the influence of m eaningful content upon the p e rce ive r. Binocular 

rivalry and dominance occurs when the observer is s tereoscopically 

presente d with two different photographs or drawings (one being p re ­

sented to each eye) and sees only one of the two pictures at a time, al-

though alternation of which photograph i s seen may take place, In 

particular, two s tudies show the influences of cultura l characteri s tic s 

on social p e rce ption. 

Bagby (1957) tested matched groups of 12 American and 12 Mexican 

middle -class adults of superior e ducation on 10 stereogram slide pairs. 

In each pair, one photog r a ph was of a typica l A rnerican s c e n e s howing 

one or more persons, and the other of a similar Mexican scene. The 

photographs were matched as fa r as pos s ible , in t e rm s of form, contour, 

definition, light and c.hade, e tc., and possible eye dominance was con-

trolled. Each subject gave a running descriptive account of what he 

s aw during a IS- second expo sure of the s lides ; the predominant one of 

each pa ir of slideG be ing d e termine d from the picture which was fir s t 

reported a nd that which seemed to be present m ost of the time . 

Bagby found that the scenes from the subje ct' s own culture t ende d 

to be p e rceptua lly dominant, and concluded tha t " .• . nati ona l cultural 

differences app ear critical in a ffe cting perceptual predominance . , . " 

(p. 334). He favour ed the pos ition of the transactional s chool, who 
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regard experience and meaning as fundamental determinants of perception, 

as the most probable theoretical interpretation. 

Pettigrew, Allport and Barnett \1950) used the binocular rivalry 

technique to ascertain whether members of four ethnic groups in South 

Africa identified each other differently from photographs. Five groups 

of subjects were tested: 20 Afrikaans-speaking Europeans, 22 English­

speaking Europeans, 20 Indians, 2(' Coloureds, and 40 Africans. 

Slightly less than half of the members of each ethnic group were women, 

and the investigators made a fore-doomed attempt to obtain a homo­

geneous socio-economic group of subjects. 

The stimulus material for the steroscope consisted of 40 similarly­

posed bust photographs of people, 20 of each sex and 10 of each ethnic 

group. Each subject was required to name the race represented by 

the person in each photograph - whereas in fact two different races were 

always r e presented in each of 20 trials. 

Analysis and interpretation of the results of the study were coloured 

by the authors' conception of it as a study in race relationn and the over­

emphasis of the 11 ••• the white people in South Africa are living in a 

state of consider able apprehension and are endeavouring to maintain white 

supremacy at all costs" (p. 268) type of statement. However the s tudy 

did show that, while "Coloured" and "Indian" were the dominant responses 

for all groups of subjects, the Afrikaans-speaking Europeans gave less 

dominance to them than did any other group of s ubje cts. The Afri-

kaners tended to report either 11African" or 11European". This depar-

ture from the modal tendency was attributed to the Afrikaners 1 regard­

ing all non-Europeans as Africans because of their supposed threat to 

white supremacy. This interpre t ation i s p e rhaps equivocal, y et the 

s tudy does show that ethnic-group membership plays some rol e in 

determining perceptual dominance . 

.I_he perception of clo sure is an example which d eals with a proces s 

rather more central to pe rce ptual organisation than is p erson perception. 

In the context of this discus s ion, closure r efer s to the tendency to per-

c e ive an incomplete figure as if it were complete. Cross-cultural 

investigation of this process sheds light not only on the possible in­

fluence of the cultural environment on perception, but also on the Ge s t a lt 

viewpoint that the l a w s of perce ptual organisation are unive r sal sinc e 

sensory organisation arises from the elementary dynamics of the 

nervous system. If the process of closure is a l earned r esponse, 

members of a cultural milieu which inhibits the proces s should show 

different response patterns to clos ure s timuli than members of a culture 
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which facilitates the perception of closure. 

Following this rationale, Michael (1953) tested 20 American male 

and female adults and 20 male and female adult Navaho Indians, both 

groups hailing from the same region of New Mexico, on nine stimulus 

circles. The circles, which were tachistoscopically projected, ranged 

in incompleteness from zero to eight degrees in one-degree steps. 

After each circle had been presented, the subjects were required to 

record a pencil and paper reproduction of what they had seen. 

The particular interest of the study lies in that, while Western 

culture would appear to stress the concept of closure, as in the symmetry 

favoured in aesthetics and design, Michael noted that quite the reverse 

obtains for the Navaho people. Nonclosure receives primary emphasis 

in the Navaho value system, and the Navaho 11fear of completing anything11 

(Kluckhohn and Leighton, 1946, p. 226) is shown in their pottery, basket-

work and weaving. In view of these seemingly widely-divergent cul-

tural attitudes, it i s rather sur~rising that Michael found no significant 

differences in capacity to perceive closure between the two groups. 

Factors such as differential visual acuity, light intensity of the stimuli, 

11 set11 tendencies, and unfamiliarity with the experimental situation were 

examined and found wanting as explanations for the results, but Michael 

considered that the effect of the experimental context may have been a 

determinant in that, as the context was relatively meaningless for the 

Navaho, the y did not perceive openings which would have been perceived 

had they been in context. While t h is study did not refute the Gestalt 

contention that closure is an innate and not a learne d process , Segall, 

Campbell and Herskovits (1966) consider it a possibility that the cultural 

v a lues emphasised by Michael were too abstract and indeterminate to 

cause differential response patterns to the straightforward experimental 

task. 

Berry (1966) offers s upport for this contention in a etudy which based 

the a Eriori hypothesis that Eskimo and Temne groups would differ in 

the ir formation of closure , on e cological as well as cultural grounds. 

The visual environments of the Eskimo of the Arctic coast of Canada and 

that of the T emne of Sierra L eone differ greatly. Whereas the Temne 

are exposed to a wealth of visual stimulation in their well- and 

colourfully·-vegetated land, the Eskimo e nvironment i s bleak and prac-

tically featureless. Berry cons idere d that, in contras t to the Temne, 

who are predominantly peasant farmers , the widely-hunting Eskimo 

would have to develop certain p erceptual discriminatory skill s in order 

to hunt effectively and thus survive. In addition the language, arts and 
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crafts and socialisation systems of the Eskimo serve as cultural aids to 

facilitate the development of perceptual skills, while those of the Temne 

would seem to have a relatively inhibiting influence. While Michael's 

(1953) results were noted, Berry drew attention to the findings of 

Postman and Bruner (1952), which suggest that prior training with "open" 

circles could lessen the formation of closure. He felt that the Eskimo 

ecology and the Er:;kimo attention to minute detail would have a s imilar 

effect. 

The s ubjects for the study ranged in age from 10 to over 40 years, 

males and females being equally repref~ented. A Scottish group of 

117 subjects was tes ted a s well as the Temne (N=70 ) and Eskimo (N=112) 

groups . No significant differences in visual acuity we!"e found betwee n 

the two non · Western groups . A nerie s of geometric forms, each 

successive one with a gap in its s ide increasing from one to 15 milli­

metres in one -millimetre s teps, were tachistoscopically presented, and 

the subjects were required to d.,.aw what they had seen. 

It was found that the Eskimo s ample were significantly more 

aware of s mall gaps than we:re the T emne . and were also less liable to 

the formation of clos u re than were the Scottish group. Because of 

tbi s B erry dismissed the po s dble influence of factors such a s familiarity 

with printed material. He concluded that : 

"It is cons idered that a strong case has been made 
fo:c the hypothesis that, despite equivalent acuity, 
the Eskimo will dis play a g!"eate r awareness of 
s mall detail than the Temne . It is appare nt that 
the ecological necessity for detailed d is c riminations 
coupled with a long experi enc e in thei r relatively 
b arren visual environme nt, have made the Eskimo 
more aware of minute cues than the Temne. 11 

(Berry, 1966, p 22 7). 

1. 2 C ross -cultural Difference s in Visual Perception 

Relevant to Susc~tibili!Y to Illus ions 

It may be accepted, then, that ecological facto rs influence t he 

formation a nd n a ture of p erceptua l skills. Of s p e cial rel e vance to 

cross ·-cultural differentiation in illusion responses are studies in three 

areao: eidetic imagery, ciz.e cons tancy and phenomenal regression, and 

the p e rce ption of three dimensions in two-dim~nsional representations. 

1 21 Eidetic Imagery 

Eidetic images are defined by Haber and Haber (1964) as images 

which persi s t after s timulation, are po8itively colou:red and relatively 
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accurate in detail, and are capable of being scanned. The eidetiker 

(one who experiences eidetic imagery) has the ability, the basis of which 

i s unknown, to form as it were, a "mental trans parency" of a visual 

percept, and to proje ct and scan this image for some time after having 

perceived the original stimulus. Early investigators in this field, 

such as Jaensch and the Marburg School, (Allport, 1928) contended that 

the eidetic image stood midway between the after-image and the memory­

image; in other words, that it had elements of both the neural traces 

presuma bly underlying after-images and the experientially-influenced, 

conceptual memory images. While this vievvpoint was not accepted 

in toto, it i s p erhaps significant that after-image-producing tasks are 

still used as training sequences preceding the administration of eidetic 

image ry t ests . Eide tic images are particularly vivid, and eidetikers 

scan the m as they would a picture positioned a short distance from their 

eyes. While this type of imagery i s not uncommon among Western 

children , probably some 8% porsessing it, it is v ery rarely found among 

the ir adult counterparts. (Habe r and Haber, 1964). However, Doob 

(1964) noted that anecdotal evidence suggested a high incidence of 

eidetikers a mong nonliterate peoples, who do not emphasise v erbal 

m emory and thus, presumably, lose the eidetic imagery ability. 

In two studies , the fir st among the Ibo of Nigeria and the second 

among the Kamba of Kenya, Doob (1964) investigated the incidence and 

other aspectr of e ide tic imagery. In a small (N=45) group of Ibo of 

varying ages, sex and area of habitat, Doob found that 53o/o reported a 

trace or more of eidetic image ry, 20% being classified as pure eidetikers. 

All rural subjects reported e idetic imagery, which d ecreased slightly with 

schooling and age. Doob noted that the precise significance of these 

images within the Ibo culture remained unclear, as did their relation to 

specific personality and cultural f actors . The second study conducted 

a mong a haphazard sample of 49 Kamba (Doob, 1965), produced results 

very similar to those of the first study, the incidence of e idetikers again 

being much higher than that reported among European adults. The 

results a l so s uggested that , among the Kamba in the process of accultur­

ation, eidetic imagery was being ou sted by memory images , the modal 

images of Western s ociety. This factor further emphasi ses the pro-

bable influence of cultural factors on the ability, yet should there indeed 

b e a rel ationship between e idetic images and after -images , the role of 

s uch possible determinants as neural traces is as yet unknown. 
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1. 22 Phenomenal Regression and Object Constancy 

Phenomenal regression is the principle that what one perceives 

is intermediate between what would be expected from the nature of the 

physical stimulus and what would be expected from the object constancy, 

and that the percept tends with more careful observation to shift toward 

the former perception. (English and English, 1958). In the sphe r e of 

visual perception, object constancy refers to the fact that objects m ain­

tain a similar apparent s ize, form or colour when viewed at differing 

distances or angles, or in conditions of differentiul lighting, despite the 

fact that retinal stimulation does not remain constant. Due to this 

process, 11 ••• the appearance of an object i s maintained an.d it continues 

to appear what it is, or what it is known to be. " (Fisher, 1968a, p. 35). 

Size-constancy occurs when an object maintains a s imilar apparent-

size irrespective of its distance from the observer and differing retinal 

image sizes; and shape-constancy refers to the phenomenon of a familiar 

object maintaining its shape in cApective of its inclination to the angle 

of regard and the changing shape of retinal images. It is considered 

that the two phenome na are activated by a common perce ptual mechanism 

(Fisher, 1968a), and it i s obvious that experi ential factor s mediate the 

purely physiological retinal patterns. Cross-cultural s tudies provide 

an interesting indication of the dire ction of this mediation. 

Thouless (I 933) found that a group of 2 0 Indian stude nts had 

higher scores in phenomenal regression to the real object (i.e. b etter 

size constancy and more accurate perception) than a group of 49 Scottish 

students. They were required to match the shape of a circular white 

di s c, present ed a t a n angle, with c ardboard ellipses with varying axis 

ratios. In a rather unwarranted conclusion, Thouless contended tha t 

his results indicated that Indians did not understand the principles of 

perspective , and that this was evinced by the lack of perspective in 

Oriental art. Beveridge (1935), prompted by Thouless ' findings and 

the lack of perspective in African art,administered a similar test to 49 

West African students, and obtained similar :results. In a l a ter study, 

Beveridge ( 1939) found that West African students a lso had greater 

phenome nal regression for whiteness, L e. colour-constancy, than did 

Scottish students. 

Segall, Campbe ll a nd Herskovits (1966) challenge the interpre-

t ation which both Thouless and Beveridge accorded their results. While 

admitting that the laws of perspective were only relatively recently 

mastered by Western artis t s , and that Oriental and Africa~ a rtists 
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might be late to acquire them, Segall et al. consider it more likely that 

the absence of perspective in art merely reflects a "culturally sanctioned 

esthetic tradition" and that there may be no functional relationship be­

tween art style and phenomenal regression. 

However, the differences in size constancy remain, and are 

substantiated by Winter's (1967) study. She pointed out that in Mundy-

Castle and Nelson's (1962) report on the Knysna forest workers, an 

isolated and inbred European community, it was suggested that the 

greater phenomenal regression shown by these foresters, as well as by 

children and illiterate Africans, was due to a lesser conceptual influence 

on perception in these groups. Winter's report suggested that, while 

visual environment alone had no effect on the size con!Jtancy scores of 

Bushmen, African and European samples, there may b e significant 

intercultural differences in phenomenal regression among these groups. 

She tested five diotinct groups on a size constancy task, and obtained 

scores in the following order o; superiority (i. e. from high to low size 

constancy): Bushmen (N=48), European psychologists lli=42), African 

psychologists (N=l3), illiterate or semi-literate African loco-drivers 

(N=251), and European Optometries students (N=25). While Winter 

found thes e results difficult to explain in terms of c onceptual bias, they 

are exactly what would be expected providing that the results of the two 

groups of psychologists, who were probably familiar with the task, are 

excluded. If this were done, Winters' study would provide further 

evidence of heightened perceptual constancy among non- Weste rn peoples. 

1. 2.3 Perception of Depth in Two-dimensional Representations 

While the retinal receptors a:re distributed over a slightly curved 

surface, they are able t o register only two-dimensional (2D) images, and, 

as in object constancy, experiential factor s play a vita l role in the 

accurate perception of the three dimensional (3D) environment. This 

would seem to be true also of the accurate perception of 2D r epresen­

tations~ such as drawings and photographs, of 3D ::>bjects or scenes. 

Segall, Campbell and Herkovits (1966) mention that when early anthro­

pologists showed photographs of l ocal scenes to the people whom they 

were studying, ". . . reputedly the common finding was a temporary 

failure of perception .. . 11 (p. 32). The implication - and it is a reason­

able one when one considers the size, colours and contours of a black and 

white print - is that the interpretation of photographs i s a l earned r es-

ponse. Substantiation for this contention is found in the field of projec-

tive teeting in Africa (see Hudson, 1967, pp. 92-93 for a short review)and in the 
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perception of safety posters by African industrial workers (Winte r, 1963). 

In a study of the efficacy of safety posters for African miners, Hudson 

(1967) provided the following example of innacurate pictorial d epth 

perception by African subje cts : 

11A second picture was drawn to r e present a 
demagogue haranguing a g roup of workers. 
As a dominating figure he was placed above 
the workers, a nd, in the background, to lend 
atmosphere to the scene, the artiat drew in a 
long factory building with three tall smoking 
chimneys. Again by accident, the dema­
gogue's outstretched hands were pos itioned 
just a bove the tops of two of the chimneys. 
Thirteen protoco ls referred to the m adman 
who had climbed up to the t ops of the houses 
and was warming his hands at the smoke. 11 

(Hudson, 1967, p. 93). 

Hudson (1960 , I962a, 1962b, 196 7) d evised a Pictorial De pth 

Perce ption T est to investi gat e the proble m. Six line - drawings and one 

photograph w ere constructed, each showing a hunter, an e l ephant and a n 

antelope in s imilar relations to each other. (Scale models wer e used 

to pose the photograph. ) The elephant, which was shown s m a ller 

than the hunter or the antelope, was positioned c entrally but on a 

diffe r ent plane. In the photograph and one d rawing, object size was 

the sol e depth cue . In t wo other drawings depth cues were provided 

by foreground contour lines overlapping on background and the hunter ' s 

spear or the antelop e 's head b e ing superimposed on the elephant. In 

t he remaining t hree drawings , perspective cues, such as converging 

s traight lines representing a road stretching into the distance, were 

included. In a ll the pictures the hunter 's s p e ar was a ligned on both 

the e l e phant and the antelope. E vidence of 2D or 3D pictori a l d e pth 

p e rception c ould b e easily o btained from a subject's responses to 

qu estions concerning whether the hunter was a iming h is spear at the 

e l e phant or at the antelope, o r which of the two animals was nearer to 

the man. 

In bia original study, Hudson (1960 ) tested 10 groups , s ix 

African and f ou r European. The s ix African grou ps were made up of 

illiterate labourers, ex-primary s chool adult l abou rers , e x-high school 

adult clerks, Standard six pupils, secondary pupils , and graduate 

t eachers . The E uropean groups con sisted of ex-primary school 

adult laboure rs and three samples of primary school children. In a 

l a t er study, Hudson ( l962b) a l so administered the test pictures to 

Coloured and Indian Standard six s cholar s . 
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Hudson found that the results of the European primary scholars 

suggested that they had difficulty in perceving 3D in pictures on entering 

primary school, but were competent in this respect by the time they left. 

The conclusion drawn was that the European scholars acquired compe ­

tence in perceiving depth in pictures during the period of primary 

schooling. Hudson drew rather unjustified conclusions from the 

results of the school-attending Afr~can groups - because there were no 

significant differe nces betwee n the scores of the graduate teachers, the 

secondary scholars and the higher primary school children, h e made the 

implicit a ssumption that 3D perception was not developmental in African 

groups and found it strange that, because of the higher standard of 

education of the African groups, the ir results were not significantly 

b e tte r than those of the oldest European prima ry scholars. This was 

an unwarranted anticipation in view of the fact that European groups with 

post-primary education a nd other European primary groups were not 

tested to provide comparative :r-esults . The ex-primary school working 

groups of both Africans and Europeans also did not see depth in the 

pictures. These reeults were taken to indicate that formal e ducation 

played only a c ontributory and not a decisive role in the growth of 

pictorial depth perception; that ethnic factors played no di rect role; and 

that informal training in the home and habitual exposure t o pictures was 

probably the major contributory factor. 

The results of the four groups of Standa rd six scholars , Euro­

pean, Coloured, African and Indian, were the most directly comparable 

in t erms of possible inter-ethnic differences. It was found that the 

proportion of 3D responses decreased in the above group order, with 

more than two- thirds of the Europeans and l ess than one-third of the 

Indians p erceiving three-dimensionally. These results were pre -

dictable in terms of the propoeed cultural d eterminants of 3D perception, 

as the Coloured sampl e was culturallynea.rer to the European one than 

the African. The scores of the India n sample , however, are inex­

plicable unless one reverte to the Thouless/Beveridge-type argument that 

Indian art inculcates a perceptual habit which has to be unlearned before 

Western pictorial material can b e perceived correctly. 

Hudson ( 1962a , 1967) also conducted research into foreshortening, 

perspective a ppli ed t o representations of figures of humans and animal s; 

twisted perspectiv e , a combination of frontal and profile views ; and the 

positioning, size and orientation of drawing among illiterate African 

labourers and a group of European primary scholar s . iVIost of the 

scholars saw for eshortened drawings in d epth, while the labourers saw 
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them as flat. Differences between the two groups in drawing led 

Hudson to conclude that 11 
• • • the white man draws what he sees ... the 

unacculturated black man ... draws what he knows and not what he sees 

• • • 
11 (Hudson, 1967, p. 97). Rules of perspective and p erceptual 

possibility, if known, were discarded by the African sample and Hudson 

attributed thiP to lack of meaningful exposure to Western forms of art. 

Hudson' s conclusions have been both support ed e.nd challenged 

by l ater researcher r. in the sphere of depth perception. Vernon (1965b) 

u sed certain of Hudson's drawings plus some of hi$ own devising, and 

found that 60o/o of a group of II year old West Indian boys showed d efinite 

errors of perception on relatively easy pictures, while only 31 o/J of a 

sample of Engli~~l boys of s imilar age showed errors on more complex 

pictures . Mundy-Castle (1966) admini !:"tered four of Hudson's drawings 

to 122 Ghanaian children between five and 10 years old. He found that 

only one child (a girl aged 8) ge.ve consistent evidence of pictorial depth 

perception, and attributed trJ.s to l a ck of culturally-dete rmine d familiar-

ity with pictorial material. Discussing an alternative possibility that 

the results may have been caused by egoc entric, or immediate and 

syncretic, t hinking , Mundy Castle d i d not exclude '' ... the inte r esting 

possibility that given a culturally relevant context and culturally familiar 

materials, the olde r childre n would have exhibited a shift away from 

e gocentric toward objective, r e lational thinking. " (Mundy-Castle , 1966, 

p.300). 

A l though Hudson made a clear distinction b e tween informal 

cultural training and formal education, it is difficult not to confound the 

two. Indeed, in the absence of s trictly controlled a nd practically 

impossible longitudinal studi es, no definitive statement about the r e ­

lative contribution of the two to the development of d e p th perception can 

be completely a cceptable. While Hudson acknowledged that both were 

determinants , s tudies by Kilbride , Robbins and Freeman (1963 ), Kilbride 

and Robins (1968), and Dawson (1967a ) demonstrated the role of the 

educational factor. Kilbride ~t~l. showec. that cues to pictorial 

depth p e rc e ption, c-uch a s object size, superimposition a nd linear 

perspective, become inc readngly more a vailable to more educated 

people. Their sample of 523 Baganda showed this t o b e time of both 

adults and children. Dawson (1967a), using some of Hudcon' s pictures 

and others of his own devising, found a t endency for a n increase in 3D 

perception to be significantly associated with a r i se in educational l evel 
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among a sample of 200 Sierra Leone males, although this was not the 

case for a small female sample. In an experiment aimed at training 

2D perceivers to see 3D - the Renaissance "trick" of window-drawing 

was used - Dawson found that the £kill could be taught. 

Du Toit (1966) raised the Sapir- Whorf hypothesis and suggected 

linguistic relativity as an alternative explanation for Hudson's results, 

but did not question the validity of Huds on's methods. 

argued that : 

Instead, he 

11 Bantu inability regarding pictorial depth 
perception might be caused by the fact that 
they do not automatically look for depth. 
They do not 1 select out' depth because their 
language does not suggest or r equ ire them 
to think along these lines . 11 (Du Toit, 1966, 
p. 59). 

In discussing his findings , Hud son rejecte d the possibility that 

his results \Vere due to artifact s of his test, and in hi s (1967 ) paper he 

dismis sed Ferenczi' s (1966} critique of his experimental design. Page 

( 1970) however, has shown that there i s a d efinite weakness in the se­

mantic structure of the t est , in that subjects ' predisposition to 2D or 3D 

responses may arir.e from verbal cues. A sample of 7C Zulu youths 

were tested on Hudson's drawings and fabricated photograph as well as 

three black-and-white photographs of agricultural and urban s c e n es. 

It was found that significantly more 3D responses were made to these 

photographs than to Hudson's pictures (which suggests that Segall, 

Campbell and I-Ierskovits' expectation that line drawings would be per­

c e ive d mere accurately than photographs 11 • • • because of the rele va ncy 

of the dominant contours" may be unfounded} and that a s light change in 

the wording of one of Hudson's q u estions produced a s ignificant increase 

in 3D responses. There was, however, an initial predisposition 

among the Zulu s ubject s towards 2D perception of Hudson's t est items . 

Deregowski (1968a, 196Db) administered Huds on's test and a 

geometrical model-cons truction task to s ubjects from various Bantu 

tribes in Zambia. In the construction task, the s ubje cts were pre-

sented with line drawings of the Necker cube type and asked to construct 

apparatus mode ls u sing wood and modelling clay. Deregowski' s 

major finding may be summarised in his own words : 

"The frequency with which subj ects who 
were 2D on Hudson's test made 3D res­
ponses to the construction test suggests 
that it is probably illegitimate to extra­
polate from Hu dson' s findings to all types 



of pictorial material. A subject, 
it appears, cannot be classified as 
a 2D perceive r of all pictorial ma­
terial merely because he i s a 2D 
perceiver as far as Hudson's te s t is 
concerned. This does not invalidate 
Hudson's remarks about the diffi­
culties which might arise owing to the 
eros s -cultural differences in pictorial 
perception.... It does, however, limit 
their application by excluding, at least 
in part, the type of pictorial material 
u sed in the construction test. 1' (Deregowski, 
J. 963b, p. 203). 
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All in all, Segall, Campbell and Herskovits 1 (1966, p. 60) remark 

sums up the current status of Hudson's and subsequent research into 

pictorial depth p e rception : "although Hudson's findings may be cpeci­

fic to the materials employed and the questions asked, they do suggest 

that genuine perceptual differences can result from cultura lly mediated 

experiences. " Of particular interest to the present discussion is the 

evidence that these differences may exist in r espect of e i detic imagery, 

object constancy, 'lnd pictorial d epth perception, as these facto rs may 

be contributory to cross-cultural differences in susceptibility to illusion, 



2. Cross-cultural Differences in Susceptibility 

to Geometrical Visual Illusions 
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Differing degrees of susceptibility to certain geometrical visual 

illusions among ethno-cultural groups provide what is probably the most 

striking example of the influence of ecological and cultural factors on 

visual perception. Not only is this area of differentiation relatively 

well-researched, but it also enjoys a comprehensive theoretical basis 

in the Carpentered World and Foreshortening of Receding Horizontals 

hypotheses of Segall, Campbell and Herskovits (1966). The work of 

thet>e three investigators was based initially on earlier studies in the 

field. 

2. 1 Important Studies preceding those of Segall~· 

--------·--------~-----------------------------

The earliest evidence cc: .ne from the first cross-cultural 

experimental psychology projects conducted, those of Rivers (190 1, 1905), 

which were concerned in part with susceptibility to optical illusions. 

Soon afterwards, h:)wever, antipathy towards studying illusions seems 

to have arisen because of their alleged triviality and artificiality (Fisher, 

1968a, pp. 1 08-109), and it was not until more than a half-century later, 

with the increasing interest of experimental psychologists in the field, 

that Ailport and Pettigrew {1957) made the next important contdbution. 

These studies either helped to instigate or greatly influenc e d the work 

of Segall ~1. 

2. 11 Rivers Ll 9 0 1} 

River's (1901) publication, which reported work performed by him 

and other members of the Cambridge Anthropological Expedition to the 

Torres Straits in 1898, is concerned chiefly with certain visual skills 

of the Torres Indians. In some contrast his (1905) study among the 

T odas of Southe rn India conc ern ed its e lf with the other m a jor sen so ry 

moda lities as well as vision. In both studies, however, the Miiller-Lye r 

illusion and the Horizontal- v ertical illus ion we r e prominent in the bat­

tery of test s which were administered. 

The Miiller -Lyer illusion was investigat ed quantitatively by 

u sing a subject-adjustable form of the illus io n a nd a method s imilar to 

the average error proc edur e . 
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.Dmtre 1. Diagrammatic Represen.!_ation of Mi.iller-LyE2.! 

l!lusion Apparatu~ as used by Rivers (1901 )_ 

Rivers 1 Miiller-Lyer apparatus is illustrated in Figure 1. Part 

B of the apparatus fitted into a groove in part A, this enabling the line .9E, 

to be matched with line.££. Each subject performed 10 trials, five 

consecutive ones with line~ initially as long as possible and five with 

the initial length of line ~as short as possible. 

In this study, Rivers used six groups of subjects: 19 Murray 

Island (Papuan) men; 10 Murray Island boys; 9 Murray Island girls; 15 

English adults who were familiar with illusions; 15 naive English adults; 

and 12 English children. (The sexes of the E:1glish groups were not 

specified. ) 

His results show that there were no significant differences in 

susceptibility to the illusion between the three English groups. They 

did show. however, significant differences when the Papuan and English 

ethnic groups were compared; the English being some 33o/, more sus­

ceptible to the illusion than the Papuans. 

Rivers advanced a simple explanation for these results: 

"The fact that the illusion seemed to be 
distinctly less marked to the Papuan thc..n 
to the European may possibly be due to 
the fact that the former concentrated his 
attention more completely on the special 
task he was given t o perform, viz. to 
make the lines A B and B C equ a l to one 
another, and t ended to disr e gard the 
other lines present in the figure. The 
European, on the other hand, probably 
r e cognizes at onc e that he is dealing 
with more than the s imple problem of 
the relative length of two lines and tends 
to regard the figur e as a whole. 11 (Rivers , 
190 1, pp'.l26-127). 
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The Horizontal-vertical illusion was investigated L"l a :rather 

naive although quantitative fashion among the Torres Indians. 

(a) (b) (c) 

Fi~re 2 (a ), (b), (c). Three Forms of the 

Horizontal-vertical illusion 

Twenty Murray Island men, 12 Murray Ir.land boys, 15 English 

students and 12 English children were used as subjects. Each subject 

was presented with three s epar<"te sheets , each with a drawn horizontal 

line 1 OOmm. long, and asked to draw a vertical line of equal l ength down 

from the c entre of one; from one end of the second; and through the 

middle of the third. (See Figure 2). 

R ivers found that the illusion was most marked in the case of 

the Murray Island men, and least marked among the English student 

group (all of whom were aquainted with the illusion and some of whom 

had b~en trained to overcome it). There were little differences between 

the performances of the Murray Island and the English children. The 

illu s ion was most pronounced in the form illustrated in Figure 2 (a), and 

least pronounced in the form illustrated in Figure 2 (c). 

R ivers tended towards a physiological expla nation, in terms of 

eye movements and size of field of vision, for these finding s , butfailed to 

relate these to the inte rgroup differences . (See 3. 31 for more modern 

physiologically-based theories. ) 

2. 12 Rivers_ ( 1905) 

River' s later work on cross-cultural susceptibility to illusions 

was in many respects an extension of the Torres Straits s tudy, but it is 

valuable in that it utilized improved apparati and provided c onclus ions 

which greatly influenc ed the deve lopment of current hypothes es . It 

was carried out among the Toda, a tribe in the Nilgiri Hills of Southern 

India . 

The Miiller-Lye r illusion apparatu s was revised as Rivers 

considered that the lines forming the figures on the equipment u sed in the 
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Torres Straits were too thick, and that observers were sometimes in­

fluenced by the junction between the stationary and moving parts, which 

was in the middle of the variable line (cf. Figures 2 and 3). 

/ 
/ 

Fi_gure 3. Diagrammatic Represent~ion of Miiller-Lyex 

Apparatus us ed by Rivers (1905) 

The procedure followed "vas similar to that of the 1901 study. 

Forty Toda men were tested, twenty on the revised apparatus and twenty 

on the original apparatus. (No :iifferences were found). Seventy English 

subjects (20 men, 25 women, 25 children) were also tested. (In 

addition, 2~ Sholagas and Uralis, who are jungle inhabitants, were also 

t ested. Their results, however, were rendered suspect by interpre­

tation difficulties . ) 

It was found that the T odas occupied an intermediate position 

b etween the English group and the Papuan group, approaching the former 

in degree of susceptibility. The explanati on advanced by Rivers for these 

results was again, as for the 1901 study, in terms of differing types of 

attention to the task. 

The Horizontal-vertical illusion '.Tia.S also investiga ted in two 

ways. The 11 Torres Straits" m e thod, which required the subject to draw 

v ertical lines to match horizontal line~ in length, was s upplemented by a 

subject-adjustable apparatus, on which the subject matched the length of 

horizontal and v ertical threads. 

No appreciable differences were found in the r esults of the two 

methods, but, as was the case with the Papuans, the Todas were found 

to be significantly more s u sceptible to the illusion than the English groups. 

R ivers considered that the difference was due to the English u sin g indirect 

means o f comparing the lengths of the two line s, such as completing ideal 

triangles and comparing angle s , whereas the Todas were unlike ly t o have 

done so. 

Rivers1 general conclusions on the results of his work with the 

Miiller-Lyer nnd Horizontal-vertical illusions follow: 



"Although our knowledge as to the essen• 
tial nature of these illusions is very 
defective, there is much reason to believe 
that they belong to two different categories. 
The illusion of compared horizontal and 
vertical lines probablybelongs t o that class 
of illusion which depends on physiological 
conditions, and the effect of experience 
in civilized life, such experience for in­
rtance as is derived from the study of 
geometry and drawing, is to diminish the 
illus ion. The Muller-Lyer illusion, on 
the other hand, is one of those of which 
the explanation is probably more strictly 
psychological. The psychological 
factor s upon which the illusion depe nds 
are however of a simple nature and 
affect both savage and civilized man, 
and the reason why the illusion is rather less 
marked to the Todas and Papuan is 
probably that which I have already sug­
gested, viz. a difference in the direction 
of attention, the savage attending mor e 
strictly to the two lines which he i s 
desired to make equal, while the civil-
ized man allows the figur e as a whole 
to exert its full influence on his mind. 11 

(Rivers , 1905, p. 363) . 

. 2. 13 Allport and Pettigrew {1957) 
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Working with the Rotating Trapezoidal ("Ames") Vlindow among 

the Zulu, Allport and Pettigrew (1957) made the second important con­

tribution to the cross-cultura l study of differential susceptibility to 

illusions when they stressed the possible importance of empiricistic 

factors on susceptibility to illusions. 
1 

While they did not cla im to t e st 

directly the relative importance o f nativistic or empiricistic factors, 

their results point to the impo rta nce of object connotation, as distinct 

from cumulative habit, or purely generalised experience, in the per­

ception of illusions . 

The Rotating Trapezoidal VVindow, developed by Ames (195 l),ha s 

the frame and mullions of a normal rectangular window, but is trapezoi­

dal in shape. When rotated on its vertical a xi s , it appears t o oscillate 
0 0 

or sway b ack and forth through 90 to 180 rather than to rot ate through 

360°, which, of course, i s its actual movement. Ames considered that 

the illusion was dependent upon the window b e ing perce ived as a rect­

angular window in perspective, which would also form a trapezoidal 

1. It should be noted that for c ertain other illusions, such as the 
nongeometrical irradiation illusion,nativistic f a ctors m ay b e all­
important. (Se c Heuse, 1957; P e ttigrew and Nutta ll, 1963. ) 
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retinal image. (See Appendix Two for a fuller discussion.) 

Four groups, each consisting of 20 boys aged 10 to 14, were tested: 

one urban European group and three Zulu groups, the latter b _eing class­

ified as relatively acculturated (urban scholars ), fairly acculturated 

(rural), and relatively unacculturated (traditional tribal). Zulu groups 

were interesting samples for this particular experiment since: 

11 Zulu culture is probably the most spherical 
or circular of all Bantu cultures, possibly 
the most spherical of all native African 
cultures . . . . The word" Zulul.:t means 
heavens or firmament, and the aesthetic 
ideal of round rather tha n a ngular styles 
affects native art, architecture, and speech. " 
(Allport and Pettigrew, 1957, p. 1 06). 

It was therefore expected that susceptibility to the illusion would 

increas e with degree of acculturation. Each subject viewed the window 

binocularly and monocula rly at both 10 and 20 fe et. 

ment was carried out later with different subjects. 

A contro l ~:xperi--

Allport and P e ttigre w found that, under optimal conditions (20 fee t, 

monocular), almost as many tribal Zulus perceived the illusion as did 

urban Zulus or Europeans. However, under suboptima l or m a rginal 

conditions (especially 10 feet, binocular) there was a t endency for un­

acculturate d subjects to report the illusion less frequently than accul-

turated ones. This wa s attributed by the authors to the e ffects of object 

connotation - the perce ptua l differenc e , in other words , was attributed 

to an environmentally-encouraged inference habit. 

2. 2 Hypotheses of Segall et al. 

The work of Segall et a l. , 
2 

particularly in its fina l form, docu­

ments the most important res earch in the sphere of cross-cultural sus­

ceptibility t o certain vi s ual illusions . 

2. 21 The Background Rationale 

Noting studies o f the type discussed up to this point, Herskovits ~­

( 1956) f e lt tha t despite the sometime s ambiguous evidence, the field of 

illusions provided a strong pos sibility fo r documenting a uthentic p e r­

c e ptua l diffe rences resulting from cultura lly-mediated diffe r ences in 

e xpe ri enc e . Adopting what they termed a 11mode rate 11 e mpiricist 

2. Prior t o the publication of the b o ok by Segall e t al. ( 1966) which 
r eported the theoretical background and results of their major 
study, preliminary reports on vario u s aspects of the s tudy were 
publis h ed by Herskovits, C a mpbell a nd Segall (1956 ), Segall, 
Camp b ell, and Herskovits (1963), and C a mpbe ll (1964). 
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position, one which did not deny certain perceptual potentials of human 

genetic endowment, Segall et al.agreed with Allport's (1955) contention 

that basic t o the perception process 11 
•• • is the fact tha t the organism 

has built up certain assumptions about the world in which it lives. 

Thes e assumptions, which are usually unconscious, (result in} the attach­

ing of significance to cues ... " (Segall et al. , 1966, pp. 73-74). 

They considered that their general theoretical position was best 

epitomized by Brunswik and Kamiya's (1953) phrase "ecological cue 

validity", which recognised that certain perceptual l earoing may be 

caused, not by the "Gestalt dynamics of the brain field", but by the over­

all ecological validity of s timulu!-3 factors , such as proximity, in the 

natural cultural universe. 

"(Ecological cue validity) involves some 
gen eral assumptions that Brunswik sum­
marized as 'probabilistic functionalism'. 
It is hypothesized that the visual system is 
functional in gen: ral, although not in every 
specific utilization. The modes of oper-
ation are uGeful in the stati stical average 
of utilizations. When this is applied to 
optical illusions, it is hypothesized that 
the illus ion taps a process that is in gen­
eral functional, although it i s misleading 
in the particular instance b ecause of 
' ecological unrepresentativenes s '; that is, 
the type of situation is unlike the gener al 
run of situation s to which the proces s i s 
functionally adapted. and adaptive . . . . If 
o ne creates such a situation artificially, a 
compelling illusion, or mis taken judgement, 
occur s. 11 (Segall et al., 1966, p. 74). 

Brunswik and Kamiya emphasised that even cues of partial, or 

probabilis tic, validity contribute to the organisation of the visual field. 

These cues, such as proximity, similarity and c ontinuity, are used in 

the visual inference system. Under certain conditions, however, these 

inferences l ead to non-veridical perceptions, as in the case of illusions . 

Segall~· extended this line of reasoning to relate differential sus­

ceptibility to illusions among v a rious societits to the different validities 

of cues in their ecologies. Finally, they pointed to cases of people who 

had regained the sight l ost from birth or early infancy, and the effects 

of restrictions of visual input on the perception of chimpanzees , which 

suggest v ery strongly that the interpretation. of visual data has t o b e 

learned. In particular, Gregory and Wallace (1963 ) showed that a 

52-year o ld man, who had gained his s ight fo r the first time after an 

operation 48 days b efore the date of t esting, was not at a ll s u s ceptible 
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to the Hering, Zollner, Poggendor£, Necker cube or Mi.iller-Lyer 

illusions. Gregory and Wallace made the inference that the patient 

had not had the opportunity to learn the perceptual habits which under-

lay the illusions. Segall et al. postulated four preliminary hy-

potheses based on the evidence available: 

(i) "that the visual perceptual system 
used numerous cues of low and 
probabilistic (but still positive) 
validity''; 

(ii) "that optical illusions dem .. :mstrate 
the function of normally useful 
cues but provide atypical visual 
performance settings 11

; 

(iii} "if human groups differ in their 
visu.<:J.l inference tendencies, it 
is because their visual environ­
ments C

1.iffer11
; and 

(iv) "that given a hereditary and a 
learning explanation that both 
fit the data, the learning (em­
piricist} explanation is the more 
plausible". (Segall et al., 1966, 
pp. 77 -79). 

From the general theoretical hypotheses que>ted above, Segall 

et al. proceeded to develop three specific hypotheses based on the con­

cept of ecological cue validity. These hypotheses concerned the car­

pentered world; the foreshortening of receding horizontals; and the 

symbolising of three dimensions in two; and aimed at enabling the pre­

diction of cross -cultural differences in susceptibility to several geo­

metrical illusions. 

The Carpentered World hypothe~is is the basis of the predic­

tions of cross-cultural differences in response to the Sander parallelo­

gram and Muller-Lyer illusions; and, to a lesser extent, to a Perspective 

Drawing illusion which resembles a modified Ponzo illusion. While 

Segall~· have n ot m a de a fo rma l s tate m ent of thi s hypothe sis, the 

following s ummarise s the ir thought s in this r e gard: 

''For figures cons tructe d of lines m eeting 
in non-rectangular junctions, there will 
b e a l e arne d tendency among persons 
dwelling in carpentered environments to 
rectangularize thos e junctu:!.·es, to per­
ceive the figures in p e rspe c t ive , and to 
inte rpret them as two -dimensional re­
pres entations of three -dime nsional objects. 



Such a tendency produces, or at 
least enhances, the Miiller-Lyer 
illusion and the Sander parallelo­
gram illusion. Since the ten­
dency is assumed to have n10re 
ec0logical validity for peoples in 
1Nestern, or carpentered, environ­
ments, it is predicted that Western 
peoples will be more s u sceptible to 
these illusions than peoples dwelling 
in uncarpentered environments. 11 

{Segall~· , 1966, pp. 96-97). 
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As did Ames (1951), Segall et al. noted that rectangular 

objects, with which Vvestern environments are replete, are represented 

by nonrectangular images on the retina. The tendency among people 

in carpentered worlds: to interpret obtuse and acute angles in retinal 

images as stemming fr~::nn rectangular objects at various angles of r e -

gard is likely to be acquired unconsciously at an early age. However, 

those living in an environment :r-elatively free of man-made rectangular 

s tructures would n ot learn this inference habit. Differences in de-

gree may be found among rural and urban dwellers and among cold and 

hot clime inhabitants as well as Western and non- Western societies. 

As the Miille r-Lyer illusion dominates past and present 

theory -:::>n visual illusions, including the work of Segall &£1... , the 

a tte ntion of this discussion will be c ent e red on the application of the 

Carpentered World hypothes is t o this illusion. The Miiller-Lyer 

figure in the form represented in Figure 4 is regarded as: 

11 
••• a r epresentation of thre e-dimen­

sional objects extended in space. In 
t his instanc e the two main parts of the 
drawing represent two o bjects. On the 
rieht, for example, if the horizontal 
cegment were p e rc e ived as the repre­
sentation of the edge of a bnx, it would 
be a fro nt • .edge; while on the left if the 
horizontal segment were perceived as 
the edge of another box, it would be the 
back edge along the inside of the box. 
Hence the right-hand horizontal would 
'have to b e ' shorter than the drawing 
makes it ::::>ut t-:::> be, and the l eft-hand 
horizontal would 'have to be' longer. 11 

(Segall~·,· 1966, p . 86}. 

~----./ 7----/----7~ 
/ "" ~ / 

Figure 4. The Mulle r-Lyer illusion as used by Segall~· 
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It is important, because of criticism below, to note tha t Segall 

~· used this form of the illusion. 

Th~_.f9.X:~~q_rte..£!_ng ?.£ Recedi!}g_!fQ.rizontill r ef ers to the re­

la tively greater for eshortening of tho se hori zontal lines extending away 

parallel to the ·:)bserver's line of regard, while thoG e equally long hori­

zonta ls transverse to the line of r egard appear l ess f o r esho::-ten ed. 

Early theo rists are quoted by Segall~· in support of the view that a 

short vertical line m a y repres e nt a l ong ho1·izontalline extending away 

from th e observer, t h is interpretation being thought t o generate the 

Horizontal-verti cal illusion (see Figure 5 ). 

(a ) (b) 

F i gure 5 (a ) .and (b). Two Forms of the Hori zontal-ve r tical 

illus ion as investigated by Segall~· 

The cue validities of such an infe rence habit w ould v a ry in 

different v isu al enviro tlments . Because of limited opportuniti es for 

the formation a n d utility of t!~e habit a m on g people living in r e stricted 

vi s ual surroundings, s uch as for e st-, canyon- and som e c ity-dwellers, 

they should b e l ess s u s c eptible to the Horizont a l -ve rtical illusion than 

those living in open, spacious envi ronments with wide vi stas o v e r water 

or land. Many n on- Western r-ocie ti es , therefore, should be more 

s u sceptible t o this illus i on than Western peopl es ; althou gh others , s uch 

as the r a in forest dwellers , would b e l ess s u sceptible. 

Symbol ising th r ee d~mE;_~s in two is r egarded as an arbitary 

deci sion m ost c::>mmon among Western m a n. F requent exposure t o per-

spec tiv e drawings and photographs, as h a s b een d i scussed in the p r e ­

viou s Chapt er, i s t hou ght t o l end t o certai n habi ts of interpreting depth 

perception cues , which a r e n ecessary if the Muller - Lyer, Sander 

paralle l ogra m, and possibly the Horizontal-ve rtical illusion s are t o b e 

expla ined in terms of e cologica l cue validity. L earning to inte rpre t 

d r awings and photographs, the r efore, should enhance these illus i ons. 

Howe v e r , l earning to produce C.ra,Nings repr esenting three 

dimen s i on s should r educe the illusions as accurate imitati on of r e tinal 
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display necessitates the prior overcoming of the tendency, often foun~ 

among y o ung chilclr en, to draw t!:lings as " we kno w they are" , .right 

angles and all, rather than as they appear in prope r perspective. 

Support of this i s provided by Thouless (1932}, who found that a rti sts 

are relatively less subject to phenomenal reg res s ion and constancy 

effects. As adults are gene1·ally superior to children in the ability to 

analyse and compensate for known di stortions, .Segall.£! ~1_. used this 

a.rgument to explain the lesser suscentibility t::> illusions of adults as 

compared with children. ( Wohlwill, 1960}. In terms of the other 

two hypotheses, of course, the reve rse nhould be generally true, due 

t .:> the longer exposure of adults to the infe r enc e h a bits thought necessary 

for susceptibility to illusion s to arise, unless a very early critical 

period f o r the fo r mation of such ~1abits is envisaged. 

With the C:.evelopment of these three hypothese~. it remained 

for Segall~· to put them to the test. 

2. 23 The: Study 

The_ materials and procedure::; employed in the ctudy were con­

tained in t he F ield Manual prepared by Herskovit r et al .. (19 56). This 

manual enabled c olleagues in ,,.,~idely different l o calities to provide stan­

card information c oncerning e c ological factors <' s well as to administer 

the t e sts in standard fo rm. The manua l conta ined a discussion of the 

research, detailed adminirtration instructions and four preliminary 

"comprehensicm checks" as well as the stimulus material proper. 

This las t c onsisted Qf 50 drawings; 12 of the Muller-Lyer 

illusion, 7 of the Sander parallelogram, 20 of two f o rm!:: o f the Horizontal­

vertical illusion and 11 examplars -Jf a s imple perspective drawing. 

\ 
(a) (c) 

(e ) (d} 

Figure 6. Examplars of stimulus materia ls used by Segall et a l. (1 966). 

(::1.) San0.er parallelogram, (b) Mulle r-Lyer illusion, (c) and (d) Two 

forms of the Hori zontal - v ertical illus ion, (e) perspective drawing . 
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(Thes e examplars have been reproduced fr':lm pages 85, 87, 90, 92 anc1 

93 of Segall e t al. (1966) respectively.) 

As shown in Figure 6, colour was used to render communica­

tion of the t ask easier; the comparison segments in each drawing being 

of a different colour from the context lines. 
3 

For the same reason, 

the segments in all the drawings (except the Sander parallelogram) 

were not connected, being terminated about one millimetre short of a 

junction. 

The stimulus figures were exposed in prescribed order and 

standard position after the communication checks had been performed. 

The subject's task in all the preliminary and experimental figures was 

essentially that of deciding which of two lines was the longer; a variation 

of the psychophyrlical method of constant stimulus being used. 

The 16 Samples tested between 1956 and 1961 consisted of 12 

African groups, one Philippine group, an American urban group, an 

American undergraduate group, anC: one South African European group. 

Twenty research associates, who assisted in the administration of the 

stimulus material, were required to obtain equal percentages of both 

sexes in both adult and child groups , and also to provide certain ecolo-

gical data. This data en abled Segall ~1: to classify their samples 

in terms of acculturation and types of natural and artifactual visual 

environments . In toto.!, 878 prot0cols were analysed, the numbers 

in the various samples ranging from 30 to 344. 

The analysis of the results was aimed at ensuring that any 

intersample differences which arose were not artifactual, but indicate d 

genuine differences in perception. Each subject was as signed a score 

which represented his total number of illusion- supported responses to 

each of the f ive illusions; and Group PSE' s (points of subjective equality) 

were determined on the basis of the samples being described in terms of 

the proportion of individuals making illus ion- supported responses. 

Protocols biased through misunderstandings o r response-sets were 

not included in the analysis. the criterion being that a check of the pro­

tocol 1 s internal consistency had to reveal not more than one Guttman 

error. (An analysis of the results which include d all cases produced 

results substantially the same as those obtained from the analysis . of 

the consistent c ases only.) 

3. In a study to determine the effect of the use of colours on illusion 
strength. Segall ~.(1966) r eport ed that, for a sample af 20 under­
graduates . illusion strength was l essen ed for the Muller-Lyer by 
c ontrasting c o mparison and context segments, but rema ined approx­
imately the same for the oth er illusions. 
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2. 24 Results and Conclusions 

The Muller-Ly<¥r i llusion results show that the three Western 

adult samples (Evanstonians, American under gradu a tes and South 

African Europeans) did n ot differ significa ntly among themselves . Thi s 

also applied, with a f e w exceptions which were cons ic'!ered to b e due to 

suspect r esults, t o the non- Wectern samples. Howeve r, the Western 

samples' performances all differed significantly f rom those of the non­

We stern groups (with the exception of suspect Sen egales e and Zulu 

results), thus Segall~· concluded that 11 
••• among adults, Western 

peoples are significantly m ore susceptible than n on- Wester n peoples to 

the Muller-Lyer illusion. 11 Although the only Western group which 

contained children was the Evanston sample , the conclusion quoted above 

woul d a ppear to be gen~rally true for children as well as adults. 

The Sande r Parallelogram illus ion results do n ot r ev eal as 

many s ignificant diffe r ences as do the Muller-Lyer results , a lthou gh 

the trend i s in the same di rection. Although the South African Euro-

pean g roup l ay midway between the two American and the non- Western 

s amples, it was founc~. that, f0 r adults , 11 • • • s i gnifica ntly greater ill u s ­

i on susceptibility i s cha r a cteri s tic of the two most Western sam p l es . " 

(Segall~· , 1966, p. 161 ). The r e was virtually n o eviden ce of 

differential s u s c eptibility among the s ampl es of children. 

The Hori zontal- vertica l illusio,£ r esults differ di s t inctly from 

t he r esp·:::mse - patterns of the Muller-Lye:r and Sande r paralle l o gram 

illusions. The three Western adult groups ranked 8th (Evanstonians), 

I r.th (A m erican s tu0ents ) and 12th (South Africa n E uropeans ) o f 15 samp­

l es in s u s c eptibility t o t he inve r ted- T f o rm of the i llusion; and 9th, 1Oth 

a nd 12th r espectiv ely t o the inverted- L illus i on. T he Evanst on 

children S3.mpl e o ccupied a similar l ow position in s usceptibi lity to the 

illusion in the child Gam pl es. Significa nt d ifferences s t emmed f o r 

the m ost part from the v e ry high s usceptibility of several A f r ican 

samples t o the i llu s i ::m. 

]'he Perspectiv e Dra wing illusiqn r esults indicated that, among 

adults, there were no d iffe r ences in sus c eptibility t o the illusion. This 

was also generally tru e of the child sam ples . 

While these f indings supported the hypotheses of Segall ~i~·, 

a lthe rnativ e expla n a tion s were considered. 

2. 25 Alternative Interpr e tation s of Inte r sample Differ enc es 

Communication of the task i s a vital considera tion i n eros s­

cultural research, as failure in thi~ r e spe ct may lead to di f f e rentia l 



28 

responses. Fowever , as is detailed in Campbell (1964 ) and in 

Segall et al., '' · .. it was concern for this sticky methodological pro ­

blem that prompted the many precau tions built into the materials and 

into the techniques for colle cting and analysing responses to them. 11 

(Segall et al., 1966, p . 174). Thes e precautionc - the us e of con-

trasting colours, the comprehension checks, the eliminatbn of biased 

protocols - have bee n mentioned. However, application of the gen-

eral epistom·::>logical principle that ''· .. discrepancy can be noted a nd 

interpreted only against a background of nondi s crepant fit, or pattern 

repetition" (Segall et a l. , 1966, p . 175), provides a cogent cause f o r 

assuming adequate c ommunication of the task· Because all the a am-

ples r esponded alike to c e rtain of the wide range of stimulus mate rials, 

this context of agreement both indicated that the tas k was interpr e ted 

corre ctly and pre>vided the base for noting particular r esponse discrep-

ancies . 

Diffe~nce s in test-adi~istratio~ although inevitable b e c ause 

of the many ethnographer G a n d interpreters used in the study, were 

minimised by using standard materials and procedures . It was con-

sidered, however, that inevitable admini s t rativ e idbsyncracies across 

samples woulr1 not affect the major findings. Minor d ifferences in the 

distance, the angle of regard and the insoe ction time of the s timulus 

m a terials were also not considered important c ontributory factors. 

However, it is n::>teworthy that certa in of the African samples responded 

extremely quickly t o the stimulus material, and tha t exp:::>sure t ime 

was neither rec :::> rded nor contr.::>lled. 

]'Jonperceptual and b ehavioural factor!S , such as possible inter ­

group differences in motivation and ta~lc-attiturle , were recogni sed by 

Segall et al. , but they insisted that functional hypotheses were required 

b ef o re these p0ssibilities could receive serious attention. So , for 

example, br:;th Rivers ( 1905) and Doob (1964) suggerted that d ifferenc es 

in susceptibility t o illusion: may arise fro m non- Western percepti.::>n 

b eing m ore analytic, presumably in the sense of bein g a-synthetic, than 

the holistic perception of E uropean cultures. 
4 

With the exc eption in 

certain r espect::; of the alr eady-mentioned work of Berry (1966 ), how­

ever, n o functional hypotheses lin1-dng e c ologic a l and cultural factors 

with visual skills have b een postulated. Moreover, these typ€s of 

hypothese s would find it difficult if n o t impossibl e t o include Western 

4. This s u ggestion, which refer s to perception, is in di rect contra­
diction to comm only-held viewc on African a n d European inte ll­
e c t u al 2.bility. (Sec, for exampl e, Cryns, 1962.) 
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and non- Western differences in both directions, as, for example, Segall 

et al. have shown for the Muller-Lyer and Horizontal-vertical illusions. 

This consideration also precludes the attributing of intersample differ­

ences to the anatomy or physiology of the visual apparatus, or an "exper­

ience-with-pictures" explanation. Spitz ( 1963) suggested that it was 

possible that an explanation could be advanced in terms of "electro-

chemical brain processes 11 , but Segall and Campbell (1963) were scepti­

cal of the possibility of such an explanation which could account for their 

complex, bi-directional findings. b terms of tb.e 11picture experience" 

hypothesis, failure to learn pictorial depth perception through cultural, 

educational or intellectual "deficiency" may be related to failure to 

acquire illusion-producing habits. 
5 

2. 26 Findings of Other Cross-cultural Studies of Visual Illusions 

Studies conducted by investigators who utilised the Herskovits 

et al. test materials provide both support for, and challenges to, the 

hypotheses of Segall~· 

Morgan (1959) administered the stimulus materials to three 

South African group.::;, these being 70 illiterate African miners, 46 

Kalahari Bushrr<en and 44 white students and graduates. Significant 

differences in susceptibility to the Mill.ler-Lyer illusion were found 

between all groups, the whites being the most susceptible and the African 

miners the least. Although the differences were not significant, the 

reverse order obtained for the two forms of the Horizontal-vertical 

illusion. The Bushmen were not exposed to the Sander parallelogram, 

owing to difficulties of communication, but significant differences in the 

expected direction were found between the African and European groups. 

No significant differences were found in susceptibility to the Perspective 

illusion. These results highlight an inconsistency which arises to a 

lesser extent in the study by Segall et al. - in t e rms of their hypotheses, 

the Bushmen, because of their dese rt environment and lack of man-made 

artifacts, should be maximally susceptible to the Horizontal-vertical 

illusion and minimally susceptible to the Muller -Lyer - butdo repli-

cate the Western / non- Vlest e rn differences . Morgan made an obser-

vation which is noteworthy in view of late r discussion: 

"It was notice d that the responses of 
the illiterate groups w e re quicker and 
more spontaneous than those of the 
lite rate subjects. In many cases 

5. See Eudson 1s previous ly-cited wo rk. 



the mine labourers and the Bushmen 
ree-ponded as soon as the page was 
turned, without apparently giv ing the 
illusion figure any great consideration. 
Most of the white subjects, on the other 
~and, deliberated for some time before 
making a decision . ... 11 (Morgan, 1959, 
p . 43). 
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In a later study, Mundy-Castle and Nelson (1962) tested a sam­

ple of Knysna forest workers, an ivolated European co mmunity of 

apparently restricted intellectual level who live and '\Vork in the indigen­

ous forests of the southern coast of So.1th Africa, ·::m the 3erskovits 

battery as well as other perceptual and neurophysiological measures . 

They f:>und that the responoes of the Knysna foresters were more 

nimilar to :Nlorgan ' s African and Bushmen groups than t o her European 

samT)le. Interestingly, very few were able t o perceive depth in 

Hudson's pictures, and they generally tended t o un~erc·:mstancy on a 

size constancy task. The ove· all visual performance of this relatively 

unacculturated European group, therefore, was very similar to that of 

non- Western peoples, and supported the hypotheses of Segall~­

Gregor a nc McPherson (1965) tested these hypotheses among 

two groups of Australian Aborigines, each numbering 50, one group 

accul turated an:'. living in a carpentered environment, the other un~ 

a cculturated and living in a desert environment. The results suppo rt 

the hypoth eses in general, in that differences in susceptibility to the 

Miiller-Lyer and Sander illusions were in the expected direction, al­

though no significant differences were found in the responses of the two 

groups t.J the Eorizontal-vertical or the Perspective illusions. How-

ever, c e rtain findin::;s, such as that the unacculturated m a les were 

s ignificantly m ore susceptible to the Sander Parallelogram than the ir 

female o r their a cculturatecl c ounte rparts , led Gregor and McPherson 

to the conclusion that 11 • • • in this particular instance the Herskovits 

hypo thesis cannot be construed as providing exhaustive explanation of 

differential g r oup and intra- group susceptibility to geometric illusion. 11 

Jah:>ca (1966) emphasised that the degree to which the environ­

ment i s carpentered and the interpretation of two dimenfional 

drawings, although closely associated in Western cultures and i n the 

Carpentered World hypothesis, are in fact distinct. As circumstances 

precluded his obtaining the Herkovits e ta!. test materials, Jahoda 

used "movable- slide11 v ersions :>f the Miiller-Lyer and Horizontal­

vertical illusions t o tes t 213 illite rate Ghanaians and 41 British univer­

sity students and r.taff. (The u se of these apparati a nd the method of 
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average error render Jahoda's results incomparable with those of 

Segall et al., but do not invalidate inter-group comparisons of his 

samples. ) Two groupo of Ghanaian~, one living in open country in 

round huts witho ut r e ctangular artifacts, and the other in rectangular 

surrounding s, were tested . Thus, althou gh the degree of carpentered­

ness of the environments of the two groups cliffered considerably, it 

was assumed that the two samples would be equally unfamiliar with the 

interpre tation of depth in pictures . Jahoda found that, in regard to the 

Muller-Lyer, the British group was significantly more susceptible than 

the two Ghanaian groups, but that these two did not differ markedly in 

their respons es. The Horizontal-vertical r esults showed that, while 

the Europeans were gen e rally les r-. susceptible to the illusion than the 

Ghanaians, the latter's performance was not completely in line with the 

Foreshortenin~ofReceding Horizontals hypothesis. C e rta in of the 

''open-parkla n d" sampl e, who shoulc have been maximally susceptible to 

the illusion, were extren"lely rel'istant to it. So much so in fact, that 

full details of Jahoda's methodology would be n ecessary b efore these 

r esults could b e cons idered completely acceptable. If these few results 

are excluded, J ahoda ' s r esult would be in line with the hypothesis of 

Segall~· His Miiller-Lye:r results, h owever, led to the proposal 

that: 

" ... illusion effects ·:;)f the M-L type 
may be a c o mbined function of two distinct 
v a riables: ( 1} the degree of rectangularity 
in the enviro nment, which i s the primary 
one, (2) the extent of the ability t o in­
terpret t wo-dimensional representa tions. 
It may well be that in the absence of (2), or 
with a deficiency in i t , relatively m o d erate 
variations in ( 1) prorlu ce such limited 
changes in habits of perc eptua l infe rence 
tha t the difference cannot be detected by 
the relatively crude m e thods employed 
in the present study." (Jahoda, 1966, 
p. 198}. 

Jaho da'"' argument, howev er, failed to recognise that skill in 

interpreting pictures is far from a simple variable, as it is apparently 

dependent upon complex cultural and inte llectual factors. Although 

he accused Segall et al. of n egl e cting Hudson ' s work, he himr.el£ negle c­

ted the fact tha t .Segall et al. point 0ut that an " experience with pictures" 

hypothesi s cannot explaindifferentialsusceptibilityfow.uH:l both directions 

among Western and non- Wes t e rn groups . It would appear that the 

d i s tinct dichot omy pro posed by J ahoda o ffers no functional a dvantage. 
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Thi s view is s u pported by Daws ~-:>n (1967), whose work amon g t he Temne 

of Sierra Leone with the Sander parallelogram s u pported the Carpen­

t ered Vvorld hypothes i s as well as, but t o a l esser exte nt , J a hoda's 

proposals. 

Segall et al. acl.mitt ed quite explicitly tha t 11 
••• while our data 

generally c onform to the hypothesi s, the fit is n ot so exact or s o uniform 

as to rule out the po s s ibility of other fnctors~ 11 (1966 , p. 191). While 

the fit r for the Miiller-Lyer a nd Sander illusions were good, this was not 

true to the same extent of the Horizontal -vertical illusion. D e r egowski 

(1967 ) suggested that, on the b asi s of current wo rk on the illusion, only 

the L- shaped figure is suitable f o r testing the ecol ogica l h y pothesis s i nce 

the T- shaped fi gure generat es d ichosection e ffe cts and the symmetry of 

t his figure tends t:::> make it appear two- d imensional and thus decreases 

the illusory effec t . This s u gge s tion was borne out by t est e adminis-

t e r ed t o 4:3 Z ambian s c hoolboys. r-Io wev er, Deregowski based his 

s uggestion on the W."):rk of Kunnana c and his " sh:1pe 0f the vi£mal fi e ld 

theory" (see 3. 31 ), which can b e challenged. 

In addition, :0erry ( 1962) felt that the c onfounding of ecol ogic a l 

and dev elopmental variables may result in p0ssibly s i gnificant inter-

group differenc er; being c oncen.l ec .. So, for the Muller-Lycr illus ion, 

an urban European group high in degree of carpenterednes z (predicting 

high susceptibility) would als0 be relatively high in habits of visual 

a nalysis and perceptu a l development (predicting low su s ceptibility), 

whereas a rural E uropean grou p m a y be bw in carpenteredness (predict­

ing l o w SU'"Ceptibility) and a l so l o w in per ceptual development (predicting 

high susceptibility). Thu s, for diffe r ent r easons, d ifferences in 

susceptibili ty m ay or may not be exhibi ted. 

To s tudy the effects of t he tw:::> hypothesised determinants, Berry 

oel e c teo two Erki mo and tw0 T emn e grou ps a nd administ ered the 

Herskovits test battery and the Kohs Bl ocks ; the latter p :roviding a 

meas u re of degree of perceptua l development. /,_ significa nt differenc e 

in the e xpect ed direction in susceptibility to the Miillcr-Lyer illusion 

was f ound among two Eskimo groups o f equal perceptual dev ehpment 

but differing degrees of 11carpenterednezs", while the same was true 

0£ two Temne groups of equal degrees of 11 c c.rpenteredness11 but of diff-

ering perce ptual devel opm ent. Berry felt that these findings possibly 

pointed t o the reason for unexpectedly insi gnificant intracultural sus ­

ceptibility to illusion findings , as, f ::>:r example, by Morgan and by 

Jahoda above, and his findings l eft the C n.rpente rec1 Worl d hypothesis 

inta ct if not strengthened. 
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Bonte (1962), however, suggested that the findings oi Segall 

~· were due to artifacts of the Gtimulus material and measure ment 

procedures. Using an earlier version of the Mi.iller-Lyer section of 

the Herskovits battery, slle tested 4')0 Bashi tribesmen (lake-side 

dwellers of the Congo) and 72 Europeans in the C ongo and Belgium. It 

wac found that the Europeans were significantly more susceptible t o the 

illusion than were the Bashi. When, however, JC') Mbuti Pygmies 

(Congo forest dwellers), 50 BaE·hi and 20 Euro peans were tes t ed on a 

subject-adjustable, movable- s lide-type piece 0f apparatus, no signifi­

cant inter-group differences were found. 

However, Segall ~~· (1966) pointed out that the preliminary 

form of the ir battery u sed by Bonte was unsati sfacto ry in many respecto 

in that the fo rmat made communication difficult (Bonte f··mnd it impos ­

sible to us e on a Mbuti Pygmy sample) and encouraged reopon se-sets. 

The m ovable- s lide apparatuE: was criticised because of the v e ry s hort 

obliques of the Miiller-Lyer fignre , graining of the wood of which it was 

c onstructed, a nd the v e ry prominent v e rtical line at the junction of the 

s lides. In a ddition, re:;:pondents may have misunders tooc t he task and 

matched the t o tal f1gur es on each slic1e. The vie w that these methodo-

logical issues are indeed suspect is suppo rted by Jahoc.1a 1 s (1966) study, 

as hi::: movable- slide apparatus cl.id proc2uce s ignificant inter-zr:)up 

d ifferences. 

2. 3 Inte rim Conclusions Drawn f:ro m Data Relevant t o 

Cr0ss-cultural Differences in Susceptibility t o Geometrical 

Visual Illusion s and the ~-fypotheses of Segall~· 
------....--.._..~-- -

Segall _et al. stressed the importance o f the relationchip .')f ecr.)­

logicaJ. cue v a lidity and the effect of e c o logically valid learned vi sual 

habits on C"!usceptibility to certain visual illusions. The great mas s of 

evidenc e, bo th f rom th eir s tudy and from tho ce of other8, generally 

s upports their Carpentered World a nd. F'oreshortening of Receding Hori­

zontalo hypotb.eses, which are also in line with cross-cultural findings in 

obj ect-constancy tasks and percepti0n of depth in pictures. 

C ertain inconsi stencies , howev e r, do exist in the published 

findings, a nd Segall et.1;!., have b een cha lle n ged on ground~ of experimen­

tal design and neglect of posr-ible dev e l opmenta l a nd cultura l variables. 

However, b e cause Segall~· have dem onstrated differences in suscep­

tibility to illus i ons in both d irecti_on s , their position has n ot been eerious ly 

threatened by c ounte r-proposal s , a ll of which canno t properly explain 
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thic. Certain of thece, however, are worthy of further research, as 

Segall et al. aclmit that the fit of their data is not perfect and that other 

variables may exert an effect a n susceptibility to certain illusions. 

Of these, degree of perceptual clevelopment,as demonstrated by degree 

of field C.ependence, is considered important by Berry (1968) , and is 

in line with other non-cross-cultural reuearch. 

It io therefore necessary t o evaluate the position of Segall et al. 

in current research into susceptibility to illusions, and, in doing so, to 

delve further into the issue rai s ed by Berry. 



3. Theories Concernii1e Susceptibility to Geometrical 

Visual Illusions 
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Fisher (1968a), in an explanatory account of the vicu::tl illtwions , 6 

p:;.·ovides pictorial evidence which effectively shows that well-known 

illusions, including the Miiller-Lyer, are often present in meaningful 

eve ryday scenes, y e t the illusory distortions are apparently counte rmand-

ed by some as yet unidentified mechanism . Illus ions are not m e rely 

objects of "trivial and unconc:equential psychological curio sity" (Fisher 

1968a, p. 112), but probably exemplify special cases of otherwise veri-

dical perceptual procesc.es. Understanding the procesoes which under -

ly illusions ,therefo r e , would contribute t o the unde r s tanding of space 

perception il1 general. 

Evaluation of the position of Segall ~t al. within the body of 

m odern illus i on theory must be confined generally t o thane theorie s 

affecting the illusions studies by ~egall and his associates , the Muller-

Lyer, Sanc~.er, Horizontal-vertical, and Ferspective Dra wing. 

is ~ f o rm of Ponzo illusion. ) 

3. 1 The Inappro_priak.§ize-Depth Th£;~ 

(The last 

The Carpentered World and F orcs!lort ening of Receding H::>rizon­

tals hypothese ;, owe 1nuch of their theoretica l rationale t o the Perspective 

and Size Constancy theories of .:msc cptibility t o illusions. Together 

these t!1eori es make up what Fisher (1968a, 196~b) term s the "inappro­

priate size -depth" e xplanati on s; there being s trong relationshipo among 

theol"'iet; in thi r. class . 

3. 11 The Perspective Theory 

First formulated by Thiery (1896), the Perspective theory 'Jf 

illus i ons r ests upon the a ssumption that two - dimensional line drawings 

are infe rred unconsciou sly to b e representa tive of familiar three-dimen-

s ional obje cts o r scenes. So , for example, the Muller-Ly e r figures 

reminded Thiery of the cross -me mbe r and l egs of a saw-horse, as seen 

from above a nd below. 

The Ponzo illusion p r ovides the b eot exampl e of s uch reasoning, 

as it is s tron gly reminisc ent of a road o:r rail-tracks receding into the 

6. See Appendix One f or diagram s of 72 geometrica l vis ual illusion s . 
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distance. In fact, it i s possible to incorporate the illusion into photo-

g r aphs or drawines of e v eryday pe:rrpectiv e s c enes. 

In terms of the ~:ecological cue v a lidity" position of Segall et al~, 

the interpretation o£ two- dimension a l patterns as r epr esentative of three­

dim en s i onal objectA i s b oth valid and useful in carpentered environments. 

Therefore, Segall 2 t al. c onclude that 11 ••• there will be a learned 

tendency among persons dwelling i n carpentere(~ e n vironrnents . .. to 

perceive the figu rGs in perepective , and t o interpret them as two- dimen­

sional representationn of three- G.imencional objects" (1966, p . 96 ). 

T ausch (1 954) extended the ?e:rspec t ive t heory by proposin g a 

11 spatial correcting mec h"'.nism11 which o vercarne d istortions in visual 

space in c ertain syotemat ic ways. When presented with vi::::u2.l illuoi ons, 

thic mechanism caucecl nonve:ridical pe1·cepti:.:m. T ausch c onsidered 

that the mech8.ni~nn :..·ecpon.rible f en' c or recting soatial distortion i s the 

same as that rco!_Jonsible for eize-c0n stancy. Greg::>ry (1963, 1966, 

196::1, 1970) is the m ost pr01nir.ent anc c on s irtent of the advocate ::: of 

size C':)nstancy as an acc eptabl e ex:_)lanatory f act.Jr in sur c eptibility t 0 

illuE:ions. 

Alt hough his theory is informal and undevel oped i n certain ways, 

and hie; experimentatbn i s inadequately-deccribed, Grego ry raiced the 

p0int that c ertain illusion figures have a " dual rcality11
, as they can be 

s een as representation s of objects in perspective .2-1!.. as lines on a flat 

background. In eithe r c ase, the illuoory d istortion is evident. 

In thi s regard, Gregory provided evidence that a Necker cube, 

one of the 11 reversible"geometrical figures which reversed in depth when 

~.rawn on paper, also die! so when it waG constructed of wire, painted 

with luminous paint, and placed in a dark r o ·}m, I:-:o wever, unlil<e the 

two-dimcmcicmal :representati on, whicl~ver fa~1..J.h.e cub!:_~el 

.§1-.E.Peared_tql:>§ rp.or~clJ..st§li?;~ea~d the JarQe:t: . : :) , t00, Miiller ­

Lyer mode l e presented s imilar effects . In other words , the cube ' s 

background (the paper on which i t was drawn) tended to cause it t o b e 

perc e ived two- di menobnally, but when backgroun d was absent, as with a 

model, it was cmly seen three - dimensionally a n d size constancy t:.)ok 

plac e . Gregory reas-.:med that this phenomenon was c aused by the 

t endency of the perceptual sys t em to c ompensate f o r changes in the 

retinal image with v iewing distance - that i s , .... ize c o n stancy operat es. 

Furt!·lermore, he attributec". s i ze constancy t o two different kinds o£ 

scaling, primary and sec onda1·y. 
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Primary constancy scaling i s thought by Gregory to be 11 set 

by perspective or other features normally ass0ciatec with distance" 

(1963, p. 680). Sec::mdary constancy scaling causes apparent size to 

be set simply by apparent distance. The primary system 11 
••• seems 

to be p r imitive, and to be mediated by neural systems situated early in 

the perceptual system" (1963, p. 600), while experiential factors are 

deemed responsible for the modificati,)n of the perceptual mechanisms 

up·1n which the secondary system depenos. 

Primary ocaling, set by perspective and other features of 

two-dimensional patterns which usually indicate distance, produces 

illusory distortion when such features are at variance, ~hen th~ey 

are clrawn on flat surfaces. Size constancy e>perates te> enlarge the 

images of o bjects which are apparently further away, as for example, 

the upper line in the P ::mzo illusie>n. Greg·:)ry argues - as de> Per-

spective theorists - that the ttarrow-heacs11 of the :Muller-Lyer cause 

the illusion f:o be seen in perspective. Size constancy also operates 

in r.eco ndary scaling, due t o the visu-'3.1 habit of maintaining the appar­

ent s izes of objects regardless of their dis tance from the eyes. 

In his 1963 publication, GregDry notes a practical application 

:.>f his primary and seconi'ary sys tem hypothesis : 

"The traditional di~ tortion illusbns can 
be attributeo t o err -:>rs in the setting of 
the depth-cue scaling s y ste m which !:~. ri s e 
when figures 0 r objects have misleading 
depth cues, particularly perspective ·)n 
a fla t plane. Although thes e illus i ons 
might occas i on a lly bo the r inve stiga t 0 rs 
ma1dng visua l measurements, they are 
seldo m a s e rious hazard. The other 
kine of illusion - inco rrect size· scaling 
ilue t :) an err :n in the preva iling p e rcep­
tual hyp•thesis - can be serious in un­
familiar conc.ithns o r when the re is 
little visual informat\~n ~vailable, a s in 
£pa ce flight. 11 (Gregory. 1963, pp. 72·73). 

The sma ll amount of work which has so far bee n publishe c. in 

this fi e ld indica tes that, when a m o ving ob server has insufficient o r in· 

c o rre ct info rmation a b out his velo city or his distance from various 

\)b,ie cts, " ... fli ze co nstancy u s ually fails and can even w ork in r e ­

ver s e." (Grego ry, 1963 , p. 73). 

3. 13 Eva luation of the Hypothes e s of Segall~~· in 

the Context of the Size -Depth Theo ries 

Space research asic~e , it i s o bviou s that Gregory has exte ncl e d 
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the Perspective theory of illusionr and postulated that size constancy 

and susceptibility t 'J illusions are generated by the same mecha nism, 

which, in Brunswikian t e rminology, has great ec:>logical cue valid ity 

in carpentered environments. Segall e t al. accepted Gregory's 

reasoning, and, in simplifiec guise, it und erlies the Carpentered World 

hypothesis. Ear lier discussion has pointed out that visual object-

c on s tancy i s g e n erat ed by experiential facto r s m ediating retina l 

patterns; that artistic and experimental evidence indicates that c e rtain 

unacculturated n on- Wes t ern g roups have difficulty in perc eiving p e r­

spective in pictures; and that s imilar groups a r e gen erally m o re accur-

ate perceivers in size-constancy tar:l.<s . The resulte of Segall~· 

have shown that unacculturate~ groups , perhaps becauF:e of their un­

carpentered environments , a re l ess s u sceptible t r:> the Mi.ille r-Lyer 

illusion than Western groups, but sometimes m o r e s u sceptible to the 

Horizontal-vertical illusi0n . A possible anomaly aris e s in t e rms of 

the theo ry -- if unaccultura t ed peo ple £.2 h a v e the v e ry a ctive s i ze c-::>n­

s tancy mechanis m s that are suggested by available evidence, they 

should b e m 0re, not l ess , susceptible t o the Mi.ille r-Lyer illusion tha n 

acculturated peoples. A n a nswer t o this pr ::>blem would be that lack 

o f exposure t e> rectangular artifacts prevents the fo rma tion of the vis ua l 

inference habits that appear n e c ee.sary for the size c onstancy process t o 

operate in the Mi.iller-Lyer illusion. In fact, Gregory (1963) used the 

fincings 0£ Segall~· (196 3) as support for his c ontentie>n t hat con-

stancy s caling i s learned. As perception -:> f apparent distanc~ should 

b e highly developed a m ong c ert a in una ccultura t ed peoples, t h is would 

expl a in the ir hei ghtened susceptibility to the Horizont a l-ve rti c a l illus ion. 

In otl}er worc~s , Gregor y ' s prim ary a n d secon dary s y s t ems fit the Car­

pentered Worl d and Foreshortening of Receding Horizontals hypotheses 

v e ry well, thus these hypo theses m ay b e regarded as c e>nsi s tent with 

the inappr opriate size- depth theori es of illusion. Howe v er, how 

well-founded are the s i ze - depth theories t hemGelves? 

?· 14 Appraisal of the "Inappropriate Si ze-Depth Theories" of Illu sie>n 

Due to t he extreme ly wide scope 0f Fisher ' s ( 1968a, 1968b, 

1968c , 1968d, 1969) 
7 

research on geometrical i llus i ons, and in par­

t icular his criticisms of Gregory's theori es , other appraisals tend. t~ 

b e r e lative ly overshado wed, even trivial. 

7. Fisher's (1968a) publica ti-.:m is a det ailed r eport 'J f a five -year 
research programme int ) c ertain aspects of perception, parti­
cularly the ger,m etrical illus ions. The subsequent pu blicati'Jns 
deal with specific aspects of this progr amme. 
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Brown and Hous siadas ( 1964, 1965}, for example, found that 

Gregory's contentbn that scaling can be set by the depth features .')f 

flat figures did not apply to a series 0£ geometrical illusions of the 

z .?llne:r and Wunc:t illusions type. (See Appendix One). This W3.S 

a t tributed to these figures not allowing the actual central stimulus 

:figures to fit into their background. This is interesting only in the 

light of later discussions concerning field dependence. Figures of 

the Zollner and Wundt type are more properly regarded as distortions 

than as illusions, and Brown anr Houssiacas actually found that 

Gregory's contentbn did hold true for the Ponzo illusion. 

Hamilton (1966) administered three size constancy tasks and 

a Muller-Lyer tack t o 20 normal and 2 0 inte llectually s ubnormal 12~ 

year old schoo lboys. (Considerable var iance in size-c::m s tancy res-

p on s e s were anticipate d fr om these subj e cts, as it was expe cted tha t 

the children of l 0 w intelligence would not have a ttained 11 
• • • the degree 

of ce>gnitive maturity which finds expr e ssio n in full size c onstancy 

responses . . . 11 • This expectation was c onfirmed.) The Muller-Lye r 

task was of the traditiona l subject-adjustable sleeve and slide pat tern, 

while subj e ct-adjustable apparati were a ls o u s ed in judging th e actual 

size s of a rod, a square and a playing ca rd at a 7° angle of regard. 

The r e sults pr.:Jvided n o support at all fo r hyp:::>theses r e lating size 

conr..:ta ncy and d egree of illusio n. In fact, the wide individual diffe r-

enc e s f0urid inclined H3milton t o the view , which will be di s cussed in 

some detail later, that : 

11 It is p o ssible that thi s universality (of 
s usceptibility t:::> the Muller-Lyer illusio n) 
is n o m '.:J re than th e e xpression of a gen­
eral perceptual tende ncy to apprehend a 
stimulus in it s contextual s timulus field 
rather than in isola tion, a respons e that 
has b e en acquirec1. b e caus e it i s m ost 
frequently appropriat e 11 (Hamilt'Jn, 
1966, p p. 71-72). 

In a paper whi ch i s chiefly t '1eoretica l - the limited ex pe ri­

m ent a tion which i s m ention ed i e ill-descri b ed - Hoto pf (I 966) c ast 

doubt upon the independent exi s t e n ce ·:Jf both prima ry a nd s e condary 

s c a ling. While thi s wo rk is clouded un duly by the c cm s ide r a tion of 

illusion a l e x otica such as c o mbi n ed Muller-Lyer, Hering a n d Wundt 

f i gures , the c ont ention t h at " .. • it i s indeed difficult t o see h o w a f o rm 

of s c a ling which was not i tself c1u e t o ' per s p ective a nd oth e r features 

aBsocic.t ed with d i s t a nce ' (prima r y s caling) c ·)uld b e ' set s imply by 

d ista nc e ' (seco ndary s c a ling )", seem s irrefutable . Hotopf did, h owev e r, 
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contend that perf:pective is responsible for some visual illus i on. A 

Grcg':) ry-type experiment with a luminous ebngated Necker Cube and 32 

subjects suggested that there was evidence for an associatbn between 

apparent size and distance. Another· theoretical point worthy of c on-

sideration is Hot:Jp£ 1 s suggestion that 11 ••• the convention of presenting 

visual i llusions as simple geometrical figures may have ove:rdetermined 

the theory that they derive mainly from environments with similar 

propertie s . 11 

Fisher 1 s (l968a, 1968d) challenges to the Size-Depth theories 

were based on expe rimentatbn in which he manipulated the pro perties of 

the co nt.:mrn of the illusion s in attempting to reveal the r eason for ill-

u sory distortions bein~ generated . The m0::>t relevant of his arguments 

against the Size -Depth e xplanations p rovide examples of his appr o ach. 

The Ponzo ill-usion, as has been n o t eC., presents the stronger t 

e vidence in favour of j:_he Fer sE_ective the·~. Fishe r showed, how-

ever, that when the perfpective featurec ·-:>f t~e :'="onzo figur e are rever­

sed, the distorti.::m i s n ::;t - the line nearest the narrower end of the 

figur e always appears longer. 

~-/ 
'\. 

l 

Figure 7. A v erri ::m of the P onzo Illusi.-,n 

(r eproduced from F i sher, 1968d, p. 9). 

The Ponzo illusbns embodi ed in F i gure 7 illustra te this point. 

The figu re rever s es readily in aspect - it can b e vie wed as the side ­

e l evatbn of a room or t he p lan of a truncated pyramid - yet, irres­

pective of whic 11 aspect they reported, 123 s ubje cto were unanim0us in 

r epo rtin g the inner line of each pair ao the l on ger. Fisher did n ot, 

h o wever, ascertain whether the degree of illusion differed in the tw·-, 

aspects . 
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Gregory based his Size C onctancy theoa on investigations 

which concentrated on the Miiller-Lyer figure and the Necker cube, only 

the f o rmer being a true illusi0n. .He co nsidered that both primary 

and secondary constancy scaling operated in m aking the apparently 

nearer line shorter and the apparently m ore distant line lQnger. In 

his researc !1, he used the CQmp:ment f 'Jrm of the illusion as illustrated 

in Figure 3. (As did Segall~~· ) 

'W" 

As Fisher (196 '2a, 1963b) ?Ointed out, Gregory' s explanation 

accepts that the arrowheads set the reference planes for distance which 

dete1·mine t11e percepti::m of the total figure r . 1Nhile t!J.i F" a rgument is 

plausible when aupliet~ to the component form of the illusion, it is nQt 

valid f or tb.e c o mposite f.:nm. 

As is shovm in Figure 9, an arrowhe ad bi s ects the c .-:Jmpo site 

Miiller-Lyer figure. If a dept~1 interpretation is placed on this figure 

the ends of the middle arro whead have to be seen as b oth in fr rmt r)f and 

behind the shaft, and the E:haft seen simultaneous ly a " b0th nearer t::> 

and furtl-ter from the observer. We must agree with FiGher (1968b, 

p. 375) that 11 
•• • an interpre tation of thir. kind sc<::ms hig'1ly questbn-

able . 11 Ho wever, Fisher did n ot attempt t o evaluate the p o s s ibl e con-

tribution of cize constancy factors t o the illusion by, fo r example, 

experimentally co mparing the magnitude of the illusion as repre sented 

in comp:ment anc c ompo site f 'J rms . 

prQblem haG n 0t bee n publi r hed. 

Direct evidence c oncerning thi s 



The Carpentered !!orld _hypothenie:_ coP-tends that certain 

illusions, notably t~1c Muller-Lyer, owe their effect to people of car­

pentered environments inferring that the obtuf;e and acute angles of 

two-dimenoional drawings are representative oi three-dirnensional 

rectangular s urfaces, Ficher (l96 !Ja, 196Sc) questioned the att­

ribution of primary importance to the rectangularity anG. recti-

linearity in the environment, and used curvilinear versions of various 

illus ions to show that the illusory effect is still perceived in theee forms , 

as it obviously is in the lv1iiller-Lyer illusion in Figure u·~ . 

r---E -?; ),--C 

Furthe:rmore, he used four forms of the Ponzo illusion, which 

arc illustrated in Figure 11 (reproduced f:rom F i sher, 196 ?.a , p. 134) 

to measure the extent of illutiory distortion in ead1. 

1-1 

(a) (b) (c) (d) 

One hundred adult subjects matched the lines in each form of 

the illudon on a subject - ac'ljustable C\pparatu s . A control situ ation 

was created by r equiring the subj ects to match two hori zontal lines 

without context lines. The upper horizont3.l line was presented in a 

stan dard l ength of lli0 cm. The mean ov er - adju ctment of the l e n gth 

of the l o w e r lines in each figur e were: (a ) 13. 44cm. ; (b ) 12. 57cm.; 

(c) 10. C5c m . ; (C. ) 0. 57cm.; (control) 0. 37cm. Illusory spatia l d i s -

tortion was t hus apparent in a ll four experimental displays. 



43 

While this experiment does suggest that rectilinearity may not 

be a prerequisite for illusionc to be generated (as was also suggested 

by Hotopf, 1966). it docs not preclude the interpretation of perspective 

element s in curvilinear illusions and it does show that the illusory 

effect is strongest in the rec tilinear figure. This is important, ar 

the curvilinear illusions m.ay als o be generated by visual inference 

habits and dept'1-perception skill:> which are undev eloped in certain 

non- Western societies . Particularly since cross-cultural experi-

mentation with these illusions is lacking, Fisher's findings in this 

respect challenge peripheral rather than basic aspects of the work of 

Segall ,9t a1. 
Indeec\ Fisher ' s {1968a) furthe r criticis1ns of thic work 

concerned methoc~ological rather than theoretical issues. He chal -

lenged the use of the 20 "on the r-pot11 ethnographers, the employment 

of abstract rather than meaningful fo 2'ms of the illusions {see Fisher, 

196Da, pp. 109-113, 137). and the t:rustworthine e c of the qu~ntitative 

data. Pointing out that studi es (e. 3· Kohler and Fishback, l950a, 

1950b) have shown that the Muller-Lye:r illusion decreases with pro­

longed experience, Fi~:her reasoned that in terms of the Carpentered 

World hypothesis it is possible that illus ory distortions should be 

smaller for people living in carpentered envi ronme nts because they are 

continuously exposed to them. However, the "satiation theo ry" ex-

planation of Kohler and Fishback ha s been disproved (Moecl, 1959; 

Pollock am.~ Chaplin, 1964.; Day, 1962 ), while there is also evidence 

t hat, when the illusion is experimentally reduced, there is quick span-

taneous recovery. (Mount joy, 1958 ). Fi!;her did make it clear, how-

ever, that he was not challenging that illusions are experienced differ­

entially, but was merely que.stioning the rectilinearity-ba.c:;ed explan­

ation fo:r this finding. 

We rnay conclud e that, in spite of Fisher's opposition to the 

"inappropriate size-depth" theories of illusion, he has failed to exclude 

perspective inter~retation [' from being possible contributo1·y factor s, 

a lthough h e har. shown that they are not t"le only factors in operation. 

As far as the Carpentered Viorld hypothesis ic concerned, Fi sher ' s 

findings do not challenge the expl anation of differential cross-cultural 

su sceptibility t~ iHusions in terms of visual inference habits and s kills, 

but they do cast doubt about the relationship postulated between the 

rectilinear fo r m of the Ponzo a nc Miiller - Lyer i llus ions and rectangu­

larity in the environment. 



44 

3. 2 The Contour Proximity The o.:.r... 

Fisher (196Ca, 1969) is currently developinr a n e w explanation 

fo r the geo:r.etric a l illus i ons , which h-.! has entitled "the co.o:l:our pro~i-

imity t 'leory of illus ions" (1969, p . 1J3). As yet, only the fir ct of 

a planned series of paper s dealing with the principle£ u pon 'Nhich illu­

sory dis torti ;:mr. depen d , and a new theory based u pon these, has bee n 

published . Fir: her' s fir st tank wan t o determine whether the actual 

presence of the contours, Ol' context linec, as sensory data , rather than 

their conceptual interpretation as poc s ible depth cues , causes the 

illusory disto r tion. His 1969 paper described the three ex!Jerimcnt<: 

d i r:: cuesed below, whic11 indicatec~ that the proximity, the dimensionc 

and the contract of the contours influencec~ the degree of i llu <- ory dis-

tortion. The " gradi ent of distortion", which refers to the progressive 

increase in apparent l ength of ti1e stimulus lines in a special forrn of the 

Ponzo illusion , is used in the re experiments, but in the conte xt of short 

vertical bare, presumably to minimis e perspective inte"'pre tations. 

{See Figure 12 : reprocl.uc ecl from Fi <Jhe r , 1969, p . 180.) 

{a) 

·--

I 

(b) 

. l 
I 

Figure 12. The Gradient of Distortion in (3.) the P.;mzo Figure 

and (b) V ertical Bars 
----------------~------------

The same one hunc:red subject::; part icipated i n all three experi-

m ents . R;,.n~i.ng in age from 15 t o 57 year::: , 71 of t~1ece were a sample 

of urban dwellers and 29 wer e univ e rcity s tudentc. (No mar1<ed diff­

erenc es were found between the res ponses of these two subgrou ps ). 

P.ecipr0cati.ng elide m e chanism:-- e mbodied in the subject- adju s t­

able apparatus enable(). the ::;ubje cts t o match the length of each o:f the six 

lower horiz.:mta l lines with that of the otanc~ard u pper hori zontal line. 

Ten judgments were made in all eix situation:: , whic!1 were presented in 

r::tndom order, thi£ bein3 changed each time the experiment was con-

ducted. Alt~wugh the three experiments are reporte::l ceparately, they 

w e r e actually ne rformed t o8cther in randomly-determineC. order. 
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The first experiment demonstrated that the proximity of the 

vertical bar:;: was related to the degree of illusory distortion - the 

further away the bars, the shorter the apparent length of the line -

thus the gradient of distortion was not only present in the "vertical 

bar11 figure but appeared to depend directly upon the proximity of the 

vertical bars. A control condition, which required matching of the 

l engths of the horizontal lines with the vertical bars absent, produced 

no illusory distortion. 

By using five figures, each with vertical bars of a different 

width (2mm., "-1mm., 6mm., 8mm. and lOmm. ), Fisher found tha t al­

though the distortion gradient was apparent in all five condi tions, its 

magnit11de varied cirectly with the width of the bars, being greatest for 

the wic:est bars and least for the n a rrowest. 

To ascertain whether manipulation of the contrast properties 

of the vertical bars changed the extent of the distortion zradient, the 

black verticc:,l bar figure was presented against five d iffe rent backgrounds 

ranging from dark grey to white. It was found that, with a lightening 

of background, the distortion gradient increased, thus indicating that 

the contrast of the contours has a marked influence upon the extent of 

their effect. 

Fisher has therefore demonstrated that three properties of 

contours - their proximity, dimensions, and contrast - influenc e the 

extent of illusory cistortion. He s tated that this r esearch was : 

11 ecsentially the basic of 'the contour 
proximity theory of illusionc'. . . Subsequently, 
it vvill be shown that the appearance of all 
the geometrical illusions can be predicted 
from the principle of contour proximity and 
that it constitutes a n~ce: r:ary and sufficient 
psychological explanation for apparent 
disto1·tions of this ~.<ind . n (Fisher, 1969, 
p . 183). 

It is interestin~ to note that Fisher (l968a) agrees with the con­

tention of Segall~· (1966) that people susceptible to the Muller-Lye r 

illusion will a lso be susceptible to the Ponzo illusion. However, while 

Segnll et al. attributed this relatio nship to the carpenteredness of the 

envi ronment , Fisher fe els it is due to both these illusions depencing 

u pon the same principle of a,parent-distortion. Following the pre-

mise that illusions which a re related in nature generate distortions 

which a re related in m e chanism, Fisher used figures such as thooe nhown 



in Figure 13 to support his argument. 

F i gu re 13. Four Ponzo Illusions .Side by Side 

(Reproduced from Fif.iher, 1963a, p , 164) 
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In thi3 figu re , which has the general 'lppearance of a composite 

Muller-Lycr illusion, are emboc~ied four Fonzo illusions. The central 

line bounded by the ingoing ar:row~<eac1s appears shorter than the outer 

lines, while that bou11.d~d by the o utgoing obliques appears 1onger than 

the outer lin-2s. These distortions are consistent with both the ?onzo 

and Miiller-Lyer illusions, ::md Fisher found it reasonable to conclude 

that they bot:1 depend U;?on the san: ~ principl e of apparent 0istortion. 

While Fisher has presented son1e imprcs siv e evic1ence, his 

theory cannot be !"Jroperly evalu'1tt::d until it 'l'l.s been presented in full. 

At thic stage of its development it docs not exclude a lternative explan-

ationr, of illusions . In fa.ct, it ?.ctually provil"-es support for the late r -

discussed theory relatin~ c1.ifferential susceptibility to illusions to field 

dependence. Interestingly enough, this latter behavioural explan-

a.tion arose ir.. pa rt from physiologically-basecl. th.3ories. 

3. 3 ~hyf1iologj.,<;,0-l T~eories of Illusion 

It nas been noted that Segall~· rejected physiological and 

nativistic ex:?l."".nation[' of susceptibility to the illusions f tudied by them, 

anci the available evic~ence would Seem to .iustify this viewpoint. 

3. 31 The Shape of_!!l_2 Visuz.l Field 

Kiinnapas (1955, 195~, 1959) proposec that the elliptical shape 

of the visual fielc.~ of hmnans modifies the forms c-cen in bin-::::>cular 

vision: v ertical lines appear el ongated since t''ley reach the periphery 

of the vertical fielc., while horizontal lines anr>ear foreshortened since 

they do not o ccupy a relative portion of the horizontal field. The d is-

tortion seen inthe Horizontal-vertical illusion i s con s istent with this 
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v i ew, but experimental e v1c'cnce i .... not. Fisher (196~a) pointed·out 

that if bare arc acded ~o t'1e l:orizontal line, in the mann~r of Oppel 

(t:e.) Appen:::ix Onc),t'.<c ui·· c ction oft 1C illu d.on i~ :cev cr::cd. Over 

( 19f-6) :1as fou:lC1 thnt the j lJ.usion i r- perc<Jiv er: bot'1 visuJ.lly am.'. tactually, 

t ;-.blc. 

2 ctua lly a ty:f.'e of "imultan.c~uc illu,...ion. 

theory b ... !r;in s v1:i.t1
'1 the followin3 ."Jbsc!'vath n: 

11 Vfh~n contou ::-~ of vi~;uaJ. objec tc ar::! clo--:e 
tor;ethe :-: , t:t-ley often in~uce shifts in t"'1eir 
:re ;.. pccti ve .~..P.:L':·..£!1.!.. ~i'.E::"'..:.Ii ·2!1~: .. Sine e t.'1.e 
objc ctc "lre not, in fact , c han 3ec:. in t h eir 
po:: HiGn!: in the vi ~u;;.l ficlc1, it muct be t 1<.: 
neu ral correl::.te <J uf t'1cce e.:.:;ec or lines 
w;::dch comehow interact, ~ hiftin~ eac"':l 
ot~1er' 1:' podtions in t'1eir topo~:c·a:?'lic 
•:;-ejection in t!<c visual c~rotem. The 
'J~cnom<... 1oh~ical rc :ult i r.: :1. c~ cviation in 
ry.._ :rccpt~.or. from vcri<~icality, "n iJ.lusion. 11 

(Ganz, 19h6, p . 121J). 

Ur:i n-; illusion::; of t'1e O!·bi~cm type. ( :-- ce !:..op'::m-:~i}~ Onc},Ganz 

felt t "1at , .:tc ~'?p.<l. :::cntly occur~ ·:1it'1 F .l\.Er-, t~: e ec.1;::en ::f oojcctc in the 

vi~ual fich~ 2-ppc".r to rcpul~e one .:-:noti.!~l' when t '1ey .::l.rc brcu~t1t clor. e 

:i-!e !:hco:dce-_1. t' .... at this (' ~.::- placenwnt occu rs bec::tu::e the 

n..:ural co ,· :rel 3.t ·~ ,... ·:>f vi!:'u.:' 1. c ontotn s in~ib:.t one anothe~c; i. e. there i:-; 

l 2tcral inhibi~ion h l t'<..: vi -;ual cy~tern, rrobu.bly in the :::· c tina. T'.liC 

ini-}ibition wi.ll c1.usc .~hif~in<; of t:H~ ,.. p'>fl~·cnt porition ·:>£one c ont'?ur on 

the retina. 

'ber.:!'inu on the n:rc~ c nt G tuc~'r. ., o'ol·n,..rn ( 1 °~'n) '·"'"' '"' '1oo;;"" "'ha'· '"hJ· ~ .1.,., _ ,_,,.) ... __ /r'' .. • .-.\ . o) ..... "~ -1. L- Ct. \.. , ..1 

theory canno~ <>.pply '.:·:> t '-:tc illu:;ion:. ??TOpe:;.· alt'.10U8'11 it 5. ~ tennble fo:r 

FA'S t:1eor~' an0 may be s o for t~e vi .- uaJ. c'i ::to ::t5 .m ·, ::-uch ac t:lc O:rJison, 

Wunc't, r.nc1 Ee:dng n?,urc::; . 11v-a;n er 0 96~} l"unport f' Robincon 1
:- fine~ -

i n :]C that 0an z ' :: t1:eo r y ·:~.oes not ex.pli'in t;.1e illusory distortion in the 

MuUe:r - Lyer anc, Por~zo illu:.ion~ . Both -~obinr-on 2:.1.\ .-::1 Vv::-.. .:.~ner present 

evidenc ,.::! that illunons anc'. F/· E> ;1:1.ve d i ::-pl n.c emento in op~1ocitc c irec-

olrcQdy b een mcntion .~cl , c-.;.1.~: ,)\eory of illu;·ion in terror of purdy re­

tinal f~ctor:- mu : i: 'Je ''.i s_·e-:;'J.rcl.ed, ::1~ c :r:or: _ morl~l t : ·ancfer of '>erceptual 
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learning on visual and haptic versionn of illusions has been clearly 

demonstrated. (Rudel and Teuber, 1963; Ove r, 1966). 

Immargluck, in a series of short articles (1966a, 1966b, 1966c, 

1968a, 1968b, 1970) has reported the relationships between FAEs, 

susceptibility to certain illusions, and the dimension of field depen­

dence. 
8 

Imme rgluck found that people who exhibited strong FAEs 

were relatively field independent on the Rod-and-Frame Test and that 

they were better able to resist the Zollner illusion. Thus, contrary 

to Ganz, Immergluck found a negative relationship between FAE 

strength a nd susceptibility to illusion, but a positive relationship be­

tween the analytical perceptual style of the field independent and the 

ability to resist illuoions: . 

3. 4 Field Dept:ndence and ~usceptibility to Illusions 

In a massive factorial ·'"'x p loration of perceptual processes, 

Thursto ne (194~) found significant correlations betwee n the Miiller­

Lyer illusion on the one hand, and the Gottschal dt hidden figures anc 

spatial intelligence on the other. Field independence, the ability to 

overcome an embedding context, was, however, not named and invest i­

gated systematically until the mid-1950 1 s, when it was found that the 

Gottschaldt figures were a test of this dimension. Sho rtly after-

wards, Gardner (1957) noted in a short repo:rt that the greater the field 

dependence, the greater the susceptibility t o illusion in judging the 

lengths of lines in three; "classic" illusions, which h e d id not name. 

In a study of two forms of the Hori zontal-vertical illusion, Gardner 

and Long (196Ga, 1960b) suggested that the illusion may be du e in part 

to attention ceployment; that is, the actual manner in which the illusion 

figure is inspected. It was not until his 1961 paper , however , that 

Gardner devel oped his theo ry fully. 

The 1961 study tee ted the hypothesis that 11 
••• Field Artie­

ulation and Scanning principles differ entially affect subjects 1 responses 

to two classical types of illusion-producing figures . 11 Field dependence 

was measured by the Rod-and Frame and EmbeGded Figures Tests , 

both of which r equire the ov ercoming of misleading visual backgrounds 

for their successful completion. It was hypothesized that, because 

overcoming the Miillc r-Lyer illusion would also seem t::> d e mand se­

l ective attention to nullify the effect o f the arrowheads, field independent 

subjects would be less susceptible to the illusion than fiel d dependent 

e. Field dGpcnd.ence is discussec"!. below. 
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subjects because the latter would not be able to cope with the misleading 

irrelevant cues. The second part of the hypothesis concerned the 

Horizontal-vertical illusion, which has no irrelevant lines, and which, 

therefore, probably cannot be explained in terms of field dependence. 

It was anticipated that scanning principles would have demonstrable 

effects upon susceptibility to this figure; i.e. susceptibility would be 

determined by the manner in which the subject 1s attention was deployed. 

Scanning was measured by two size estimation t ests. Two all-fernale 

groups, numbering 80 and 68 respectively, were used for the two parts 

of the study. The hypotheses were supported by the results: field 

dependent subjects were more susceptible to the Muller-Lyer illusion 

than fielc". independent subjects, and minimal scanners were more sus ­

ceptible to the Horizontal-vertical illusion than those whose attention 

ranged more widely. However, there was no marked relationship 

between limited and extrerne scanning and field dependence. 

Mc.Gurk (1965) adopted Gardner 1 s reasoning, and extended it: 

"The ability to overc ome the effect of common 
vi sual illusions would appear similar to what 
Witkin . .. has defined as the analytic attitude, 
but in dealing with illusions one must attempt 
to identify and then to i gnore the distracting 
elements in a configuration. It would therefore 
follow that persons who can resist optical ill­
usions should show pe1·conality traits such as 
independence, dominance and need achievement, 
as Witkin found for his field-independent people. 11 

(McGurk, 1965, p. 128). 

McGurk administered the Gottschaldt Figures Test, an 

Illusions Test, the California Psychological Inventory and other pencil­

and-paper tests to 87 undergraduates, two-thi!'ds of whom were fema l e . 

The Illusions Test was devised by McGurk, and was essentially a 

multiple-choic e -type test featuring 22 illus ion items and 10 non-illusion 

items , which were presented by a E·lide -projector. The illusions 

u sed, although chosen by 11 
••• goingthrough the early psychophysical 

literature and oelecting standard illusions and variants the reo£1 1, were 

not namec!. 

However, it was foun ::l that the Gottschaldt Test was sign­

ificantly r elated to the Illusion Test, and McGurk c oncluded t hat the 

illusion- resista nt subjects were relatively fi e ld independent. In terms 

of personality measu!'es, they were dominant, had high needs for 

achievement, were flexible and. self- controlled. 

very similar to the field inde pendent type. 

In fact, they wexe 
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Hamilto n 1 s (1966) conclusi ons on susceptibility t o illus io ns 

have already been mentioned - he considered that sus c eptibility to the 

Miiller-Lyer illuoion is n o more than 11 ••• a general perceptual ten­

dency to apprehend a stimulus in its contextual stimulus fielc than in 

isolation" (p. 71), and the evi dence di s cussed above points in this 

d irection. 

It must be n o ted, however, that the r e latio nship of field de­

p endence t o susceptibility to illusion may provide rul. accept able e x p l an­

a tion o f differential susceptibility to illusions, both individua l and inter­

group, but it does n ot explain the reason fo r c ertain contours generating 

illusory di sto rtions. 

Howev er , a grave anomaly arises whe n the field dependence 

explanation of individual dl.ffe rences in susceptibility to illusions i s 

considered in the light o f data from non- 1.V estern cuhureR ,. thus the 

concept o f field depen dence and its r elation to cross -cultural illusion 

responses must be examined in som e det a il. 
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4. Field Dependence and Psychological Differentiation 

The concept of field dependence, introduced by Witkin and his 

associates (Witkin, Lewis, Hertzman, Machover, Meissner and 

Wapner, 1954), and later restated in terms of the concept of psycho­

logical differentiation (Witkin, Dyk, Faterson, Goodenough and Karp, 

1962), postulates a relationship between personality and perceptual 

and intellectual development. 

4. 1. The Development of the Differentiation Hypothesis 

In their initial investigations of problems of spatial orientation, 

particularly the perception of the vertical, Witkin (1949a, 1949b, 1949c, 

1950a, 1950b, 1952), Witkin and Asch (1948a, 1948b), and Asch and 

Witkin (194 8a, 1948b) attempted to establish the r oles played by such 

factors as the structure of the visual field, the magnitude of the gravi­

tational impressions received from the subject's body, the effect of 

knowledge about stimulus conditions, and so forth. The principal 

tests employed in this research were the Rod-and Frame Test (RFT), 

the Room-adjustment Test (RAT), and the Body-adjustment Test (BAT). 

The RFT provided a measure of the individual's ability to overcome a 

distracting visual reference frame and t o utilise bodily cues in deter­

mining the vertical. The RAT and the BAT were used to assess the 

individualts ahilityto rela te the position of his body and his surroundings 

to the v ertical. 

It was found that because of striking intra-group variation, 

statements a bout the nature of perception under any given condition, 

derived for the group, did not hold true for many individuals in the 

group. So, for example, the visual field was found to be the main 

determinant o f perception of the vertical. However, under given cir-

cumstances, it was almost entirely disregarded by some subjects. 

In the subsequent study of the causes of the variability among subjects, 

three principal hypotheses were examined by Witkin et al. (1954). 

The first hypothe si s accounted for individual differences in 

terms of " a ccuracy" in perception of the upright. This postulate was 

rejected in view of the negative correlations obtained between accurate 

perceivers on the BAT and on the RAT. Although these two tests 

were directly compara ble in many respects, high negative correlations 

we r e found between the scores on these tests, indicating that accurate 

perceivers on eithe r test were inaccurate on the other. 
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The second hypothesis postulated that the individual differences 

reflected differing sensitivity to bodily cues. However, using tests 

employing the ataxiameter and the stabilometer, tests of body steadi­

ness and body balance respectively, the experimenters (Wapner and 

Witkin, 1950) found little relation to performance on the spatial orien­

tation tests. 

The third hypothesis became the basis of a new taxonomy of 

personality type. It was hypothesised that the ability to overcome an 

embedding context was responsible for the accuracy of perceptual 

judgements. In more general personality terms, this was seen as 

a greater or lesser degree of dependence on, and vulnerability to, the 

field, and thus was the field dependent personality identified. In 

terms of the extremes of the field dependence/independence continuum, 

personality type is classifiable in terms of either the tendency to be 

displaced by field effects or the power to accommodate for these through 

the e:x:ercise of a more analytical evaluation. The Embedded-Figures 

Test (EFT) was developed to test the above hypothesis, as this test 

does not involve body position but measures the ability to perceive an 

item independent of its context. The EFT was revealed to be highly 

related to the RFT and BAT, but only moderately related to the RAT. 

(Witkin~· 1954). 

Witkin designated the style of functioning of the field independ­

ent in relation to many diverse types of problems as an analytical field 

approach, whereas that of the field dependent is termed a global field 

approach. The exper~ments supporting Witkin's claim range from 

rather restricted perceptual pro blems to those having a clearly demon-

strable bearing on the individual's broader functioning. Witkin con-

ceived oi this broader functioning in terms of psychological differen­

tiation: 

11 ••• experience of the body-field matrix is 
early essentially global, and during develop­
ment becomes progressively more articu­
lated so that body, self, and objects in gen­
eral are experienced as segregated. 
Segregation, or analysis, and with it struct­
uring of experience - of what is outside and 
of what is inside - are manifestations of 
developed psychological differentiation. 
The growth of a segregated, structured 
self - or self-differentiation - is in this 
view part of the process of articulation of 
experience. " (Witkin~· 1962, p. 14). 
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4. 2 The Origin of Mode of Field Approach 

Witkin attributed the development of the mode of field approach 

to the mother I child relationship. This hypothesis stresses that 

children whose differentiation is limited, and are therefore field 

dependent, have had relationships with their mothers of such a nature 

as to interfere with the opportunities for psychological differentiation; 

highly differentiated field independent children have had relationships 

with their mothers of a nature that permitted or even fostered progress 

toward differentiation. 

The necessity of establishing the interaction of nature and 

nurture operating in the development of the child's perceptual and 

intellectual functioning was fully realised: 

"The studies we have done on the possible role · 
of constitutional and experiential factors in 
the development of d ifferentiation were guided 
by an interaction approach. Thinking in the 
field of child development has long departed 
from the view, on the one hand, that the child 
is a piece of passive clay in the hands of the 
mother, who makes him whatever her own needs 
and wishes dictate and, on the other hand, that 
the child's growth is simply a unfolding along 
the predestined course laid down in his genetic 
make-up. An interaction approach is also 
consis tent with current views of the nature of 
gene action . . . • Genes do not enforce a 
given inevitable expression 'from within them­
selves', genic expression depends, in varying 
degree, on the environmental conditions that 
obtain during development. 11 (Witkin~· · 
1962, pp. 270-271). 

Studies by Mussen and Kagan (1958), Bieri (1960), and Seder 

(1957) supported Witkin's contention that the individual's mode of field 

approach is related to the kind of experience he has had in his family. 

In particular, Seder confirmed Witkin's findings that the mothers of 

children with a global field approach are unabl e to guide their children 

towards assumption of responsibility and self-assertion, discipline 

severely and in an irrational mood, and limit their children's activ-

ities becaus e of their own fears and anxieties. Seder's findings also 

confirmed the following hypotheses: 

(i) Field dependent subjects have been 
subjected to coercive or infantalizing 
child rearing procedures, with great 
stress upon conformity and authority. 



(ii) Field dependent subjects have been 
submitted to harsh training or 
aggressive control. 

(iii) Parents of field dependent children will 
have prevented the growth of independent 
assertive mastery of the environment 
and the assumption of an adult role. 

(iv) Fie ld dependent children h a ve b een reared 
in generally less accepting, warm and 
permissive home s than the field inde­
pendent subjects. 

(v) Fie ld dependent subjects in general have 
been reared by les s consistent methods 
than fi e ld independent subjects. 

(vi) Mothers of fi e ld dependent children are 
anxious and emotional in dealing with 
their children, and insecure in their own 
judgements about child rearing. 

(vii) Field dependent subjects come from 
maternally dominated homes, with a 
passive father providing an inadequate 
role model for assertive, aggressive 
behaviour. 
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4. 3 Fur the r Research relating to P sychologica l Differentiation 

Further experiments r e lating to Witkin 1 s claim of a distinc­

tion between the global and analytical approaches and the relationship 

of these to the concept of differentiation will be dealt with under the 

following h eadings , wh ich approximate c ertain of those u sed by Witkin 

et al. (1962 ): 

4 . 31 

4 .32 

4. 33 

4 .34 

4 .35 

4.36 

4.37 

Intellectual a n d verba l skills 

Structuring and articulation of exp erience 

Articulation of body conce pt 

Sense of separa t e identity 

Nature of controls and defences 

Activity 

Sex differenc es 

4. 31 Inte llectual and Verbal Skills 

Witkin et al. (1962), in a factor analytic s tudy, found evidence 

that aspect s of intelligence which invo lve analytical ability contribute 

g r eatly to the over-all r e l a t ionship between full- scal e intelligence and 
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perception. A number of studies were quoted in further support. 

It was concluded that : 

11 ••• there is a general cognitive style 
which runs through perceptual and 
intellectual functioning. This finding 
also suggests that this common cog­
nitive style underlies the observed 
relation between extent of field depend­
ence and performance on standard tests 
of intelligence. " (Witkin et al. , 1962, 
p. 69). 

Creativity, which is linked to field independence by Crutch­

field (1963), is not purported to be measured by intelligence tests, yet 

the evidence suggests that this is what is being tapped. Those 

aubtests of intelligence tests which correlate with analytical ability 

may well be measuring an important feature of creativity. High 

verbal scores, which are often taken as the best indicators of general 

intelligence, may correlate with this and yet not tap the same dimension. 

The follov:ing experiments appear to relate to the problem of creativity, 

with the experimenters having formulated or discussed their problem in 

this way in son1e cases, and in others not. 

Guilford and his associates (1952, 1955a, 1955b, 1957) iden­

tified a factor, termed ••adaptive flexibility'', which appears similar to 

Witkin's analytical factor, and found that tests representing mode of 

field approach and adaptive flexibility were interrelated. Karp 

(1963) found that the EFT is partially loaded on such factors as con­

centration, attention and short-term memory. 

Einstellung tests provide further evidence that the ability to 

overcome contexts is expressed in both the perceptual and intellectual 

function-overcoming set - which should be a factor in creativity. 

The relationship of set-breaking, which involves the ability to over­

come an established mode of organising elements, to analytical field 

approach has been established. (Zaks, 1954; Fenchel, 1958; 

Goodman, 1960). The ability to overcome a personal set also appears 

to relate to this analytical approach, and Linton (1952) found that 

field dependence was negatively related to this ability. 

Although Witkin~· (1962) did not attempt specifically to 

explore the r e lationship between v e rbal skills and mode of field approach, 

some evidence emerged as a by-product of their overall investigation. 

They found no relation b e twe en field approach and "verbal expressive­

ness", the ability to give extended verbal accounts, or performance on 
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the vocabulary, inforrnation and comprehension subtests of the WISC 

and WAIS. 

They did find, however, that verbal expressiveness tended 

to be absent in children with a global approach under the pressure 

of reality conditions with which they cannot really cope. Bing (1963) 

found that the offspring of parents who had fostered a close and d e ­

pendent relationship with their children scored higher on verbal per­

formance, whereas those whose parents had fostered independent be-

haviour scored higher on spatial problems. As Bing did not employ 

orientation tasks nor explore the concept of field dependence, no 

clear conclusion can be drawn from this study. 

4. 32 Structuring and Articulation of Experience 

The structuring and articulation of experience is related to 

perceptual functioning, and the hypothesis presented by Witkin~· 

was that children with an analytical field approach would be able to 

impose structure on a field which lacked it. Although a number of 

studies were quoted which supportE?.drhis hypothesis, Witkint·s 0954) 

study did not confirm this expectation for children in relation to 

specified and limited tests with the Rorschach. Witkin suggested 

that, as the ability to structure is a process which develops with age, 

it is difficult to test the ability with children. 

Witkin attempted to explain the lack of confirmation of the 

hypothesis with TAT productions in terms of the idea that the ability 

to overcome an embedding context in a verbal medium i s apparently 

unrelated to such an ability in a visual medium. Karp (1963) sugges-

ted that an alternative explana tion may lie in the fact that v e rbal 

ability is not loaded on the same factor as the three orientation tests 

and the EFT. Bing's (1963) studyt although not investigating field 

dependence, may be related and showed how dependent children (and 

hence perhaps fi e ld dependents) may be high on verbal skills. Elliott 

( 1961 ), who interpreted his results in cognitive rather than personality 

terms, provided positive support for the structuring hypothesis. 

Although Witkin found confirmation of his hypothes is that 

children with an analytical field approach would show greater cog­

nitive clarity - a s meaoured in terms of their articulation of every­

day experiences - he pointe d out the limitation of his study in that 

the inte rviewe yielded information· beyond the dimension spe cified, 

thus possibly biasing ratings. Partial confirmation of an aspect 
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of the findings that concerned with awareness of self and others, came 

from a study by Bieri, Bradburn and Galinsky (1958). These in­

vestigators found that women who were relatively field dependent on 

the EFT used external constr-ucts in characterising others significantly 

more often that field independent women. 

4. 33 Articulation of Body Concept 

Wi~kin ~· (1962) stated that: 

"The development of awareness of the 
'separateness' of the body has its beginnings 
in the active exploration of the body and the 
experiences of being handled, with the 
attendant kinesthetic, tactual and visual 
sensations. It depends as much on the 
exploration of objectr other than the body; 
such exploration, by providing quite diff­
erent sensations from those generated by 
handling the body itself, helps sharpen 
the difference between the 'me' and 'not 
me'." (Witkin et al., 1962, p.l16). 

Employing a scale developed from Machover (1954), where 

the criteria are based on directly-observable characteristics of figure­

drawing rather than the more usual projective interpretations of the 

drawings, Witkin obtained results which support the hypothesi s that 

extent of articulation of body concept, as reflected in figure drawings, 

is related to the style of fi e ld approach. However, the b a sis for 

Witkin's hypothesis has been attacked by Zigler (1963) and Fisher (1964) 

among others. It has been suggested, for example, that a narciss-

istic concern with the body could just as logically give rise to an arti­

culated body image. 

There is evidence which supports and evidence which contra­

dicts the interpretation that the field dependent has a less articulated 

body concept, thus the matter cannot be regarded as settled. The 

results of Epstein's (1957) study are more convincing. It seems 

reasonable that in the Finger Apposition Test the 11 •• • ability to 

maneouver the handsvicariouslyinone·'s· imagination in order to achieve 

a particular relationship between them would appear to require a 

relatively developed conception of the body. 11 (Witkin~·, 1962, p. 130). 

Epstein found that field independents performed better than did field 

dependents. 
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.1: 34 Sense of Separate IdeE,ti_!y 

In the research of Witkin and others, the criteria used to 

judge the individual's sense of his separate identity were (i)his reliance 

on guidance and support from others, (ii) his maintenance of individual 

direction in the face of contradicting attitudes, and (iii) his maintenance 

of a stable view of himself in various social contexts. 

As regards the perfor mance of special tasks, Witkin et al. 

{1962) found a significant correlation between field dependence and 

extent of reliance on the examiner for task definition and attitude on 

the TAT. Konstadt and Forman (1965) have since found that field 

dependent children react with greater anxiety and r e ly more on guidance 

from the examiner on a task in which their performance is criticised. 

In a real life situation, Fliegel (1955) found that women who 

had left home were more fi e ld independent after a three year interval 

than those who remained with theil parents. Gordon's (1953) study 

indicated that field dependents tend to view themselves, and to be view­

ed by others, as socially dependent. Witkin et al. stated: 

"The need for support and guidance felt by 
people who lack a-developed sense of identity, 
and their reliance on others for a definition 
of their judgements and self-view, may 
make such people especially alert to the 
moods and attitudes of those around them. 11 

(Witkin et al., 1962, p. 147). 

Beller (1958 ) found that d ependency corre la t ed positively with 

greater attention to those on whom a subject was dependent. He also 

found a tendency for girls to b e more visually orientated towards the 

human environment and l ess towards the physical environment than 

boys. This is consistent with Witkin's findings of cons istent sex 

differences in field approach. 

In line with the overall diffe rentiation conc e pt, Witkin felt that 

the fi e ld dependent would b e more susceptible to b eing influenc e d by 

external s tandards in the formation and maintenance of his attitudes 

and judgement s. Linton (1955) offered support for this, as she found 

that people with a global field approach t end to adapt their view to con-

form with the views of others . Feinberg ( 1951) discovered that women 

s how consistently greater conformity than do men. Rudin and 

Stagner (1958 ) and Konstadt and Forman (1965} d emons trated that in 

experimental situations, field independents are able to maintain a 
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consistent view of themselves, while field dependents tend to be in­

fluenced by the examiner's attitude towards them. 

4. 35 Nature of Controls and Defences 

In a brief review of the relationship of differentiation to pro­

blems of pathology, Witkin (1965) cited data which indicated that among 

people with a global cognitive style were found problems of identity, 

symptoms associated with dependency, and inadequately-developed 

controls which resulted in chaotic functioning, passivity and help-

lessness. This was so with alcholics, ulcer and asthma patients. 

Taylor (1964) has shown that psychotics who hallucinated were more 

likely to be field dependent, while delusional psychotics were more 

likely to be field independent. This finding supported the differentiation 

hypothesis as delusions have a more logical structure than have hall­

ucinations. 

4. 36 Activity 

Witkin et al. (1962) admitted that the evidence which they 

presented in s upport of the hypothesis that an analytical field approach 

will correlate positively with an "active attitude" of assertiveness or 

striving was inconclusive. Although there is an overlap in the intro-

v ersion/ extraversion and the field dependent/independent dimensions 

(Taft, 1958; Petri e, Collins and Solomons, 1960 ), simply observing the 

amount of energy output of a giv en individual over a period of time, or 

measuring the amount of activity in dream content, as did Eagle ( 1959), 

has proved relatively fruitless. Further investigation may attempt 

to get at the situations in which subjects actually do o r change things, 

or aff ect people. If activity is defined in terms of actual manipulation 

of the human or material environment, and not merely a show of doing 

so, qualitative differences which cannot be measured in quantitative 

energy output terms may prove enlightening. 

,1. 37 Sex Differences 

Witkin et al. (1962 , pp. 214-216) reviewed a number of studies 

with the RFT and EFT which confirm their findings of sex differences 

for both adults and children, with females being more field dependent 

than males. Witkin, Goodenough and Karp (1 959) demonstrated these 

differences down to the eight-year-old level. The differences were 
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also found to apply to groups of English, French, Dutch and Chinese 

(Hong Kong) subjects as well as to varied socio-economic groups in 

America. 

Sex differences in intellectual tasks requiring the separation 

of items from embedding contexts, such as Einstellung problems, have 

also been established. (Witkin et~, 1962 ). However, differ-

ences between the sexes were small con"lpared to the range of individual 

differences within each sex. This consideration also weakened 

'-Iustmyer ' s (19 64) claims regarding genetic differences between males 

and females which accounted for inter- sex differences in mode of field 

approach. 

4. 4 Cross-cultural Differences in Mode of Field Approach 

Dawson (1963, 1967a, 1967b) was the first to conduct r esearch 

into the differentiation hypothesis among unacculturated peopl es. He 

noted sev eral factors among the Temne of Sierra Leone which would 

encourage the development of the global perceptual style of the field 

dependent. In particular, he commented on: 

(i) The tribal social organisation, which emphasises the 

values of conformity, authority, harsh discipline, and group reliance. 

Individual competition is dis couraged and deviants from these group 

norms may be subjected to accucations of witchcraft. Intelligent and 

outspoken children are subject to the same accusations, and are punished. 

The individual is thus made to conform to group standards; to be "other­

directed" in Riesman, Glazer and D enney's (1963) nomenclature rather 

than individualistic or "inner-directed". 

likely to d e v elop a global fi eld approa ch. 

These social processes are 

(ii) The exi stence of the polygamous family group, because 

of which the tribal mother plays a dominant role in the rearing of her 

children. Daws on felt that the father tends to be an inadequate role 

model because hie numerous wives and children preclude his spending 

much time with any one "family" group. It is also possible that the 

role of a man in such a tribal society renders close contact with wife 

a.nd children impossible. Also, the t ribe may be a sou rce of migrant 

labourers with r esultant paternal deprivation. Whatever the reason 

may be, howeve r, the disciplinary patterns within the triba l Temne 

family groups are in line with those which, according to Witkin 1 s 

hypothesis , would produce field dependent individuals. 
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(iii) The presence of a physiological variable most releva nt 

to research into differentiation among unacculturated peoples: 

11 
••• it was thought that the protein deficiency 

disease Kwashiorkor with its accompanying 
e ndocrinal disturbance might b e associated 
with the development in males of a more 
field-dependent approach. T rowell et al. 
(1954 } has (sis) noted that Kwashiorkor 
affects the liver which in turn results in a 
hormonal disturbance involving in males 
Gynaecomastia (a swelling of the male 
mammary gland), testicular atrophy, and 
f eminisation. It was a lso cons idered 
possible that male Ss manifesting these 
endocrinal disturbances might , because 
of their more feminine traits, tend to 
develop a field-dependent perceptual style. 11 

{Dawson, 1967a, p. 117). 

Dawson also commented that there may be a certain amonnt 

of interaction between these cultura l and physiological variables, as 

the more feminine Gynaecomastia sufferers may b e more susceptible 

to maternal and social influences. 

In contrast to the Temne, the other major tribe of Sierra Leone, 

the Mende, does not have tri bal socialisation processes which pre-

dispose it s m e mbers to field dependence. M ende r.no t hers are not 

as dominating as T e mne ones , nor i s individual initiative frowned upon. 

Because of these known differences in s everity of socialisation practices 

among the T emn e and the Mende, Dawson hypothesised that Ternne 

males would be more field dependent t l1an Mende m a l es . He m atched 

two tribal groups, e,ach numbering 49, in terms of age, occupation, 

education, and intelligence; whilrt ocular bias and visual deficiency 

were controlled. Degree of fi eld d ependence was measured by both 

the EFT (in modified form) a nd the Kohs blocks, the latter also recog­

nised by Witkin as a valid measure of the field depe ndence dimension. 

The hypothesis was confirmed on the EFT, on whi ch Temne males were 

significantly mo r e field dependent than Mende males. Although the 

resultc were markedly in the expected direction o n the Kohs Bloclcs , 

the difference was not s i gnificant. There was, however, a high 

correlation between the two field dependence tests. 

Dawson al:::o found that gynaecomastia sufferers were sign-

ificantly more fi eld dependent than a normal male Temne group. The 

fo rmer group, however, was rather limited in number ~==10), thus 

precluding definite s t atement s about the e ffect s of physiological 

' 
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variables on style of field approach. Another of Dawson's (I967b) 

findings which is of particular interest at thio point is that no relation­

ship was found between performance on the EFT and Kohs Blocks and 

sus ceptibility to the Sander Parallelogram illusion. 

Dawson's work, however, does not provide any real indication 

of the degree of field dependence of the Temne and Mende as compared 

with non-African groups,although the latter would appear more field 

independent. This is not true of the research of Berry (I 966), who 

compared the performance of unacculturated (traditional) and relatively 

acculturated (transitional) Temne and Eskimo and urban and rural 

Scots on the EFT and Kohs Blocks among other spatial tests. 

These groups were chosen because the great freedom of 

Eskimo r earing and socialisation practices are in direct contrast to 

the severity of those of the Temne, which have already been d es c ribed. 

The ecological characteristics of the Eskimo environment, too, differ 

considerably f rom those of the Ternne. The Scots groups were tested 
11 

• •• so that the cross-cultural data might be related, through the 

Scots, to the accumulated mass of Western psychological findings. 11 

(Berry, 1966, p. 208). To explore the effects of acculturation, two 

samples from each society were selected. The traditional Temne and 

Eskimo groups (~=90 in each) lived in small settlements and had 

little contact with European culture, whilst the transitional groups 

{N=30 in each) lived in communities in the process of acculturation. 

In order to continue the traditional/transitional comparison, the Scots 

samples consisted of an unsophisticated rural group (N=62) and a sophis-

tica ted urban group (N=60). The non- Western groups were matched 

in t e rms of age, sex, education and degree of 'Westernisation. 

Berry, using four standard tests of spati al ability, the EFT, 

Kohs Blocks, Raven Matrices and Morrisby Shapes, 9 investigated 

five hypotheses concerning spatial skills . He found a large number 

of s ignificant correlations among these four tests, (all of Western 

origin), suggesting that they were measuring some characteristic 

fairly consistently. Each of the five hypotheses, and Berry's find-

ings in relation to it, will be dealt with in turn. 

Hypotheses 1: "The Eskimo will score ~nificantly higher 

than the Temne for comparable degrees of Westernization." (Berry, 

) 9 6 6 t ...£:.1...t21. 

9. The Morrisby Shapes Test measures "spatial visualization"; the 
ability to manipulate perceptual figures mentally. (See Buros, 
1959). 
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The reasons for thi s prediction lay in the richness of the 

Eskimo language i n geometrical- spatial terms, which aid in the ana­

lys is of, and communication about, surrounding space; the advanced arts 

and crafts of the Eskimo, which are thought to develop observational 

and spatial skills; and the socialization practices of the Eskimo, which 

produce individualistic, assertive and venturesome (and, presumably, 

field independent) adults. 

Berry found that "the eight tests of s ignificance which. were 

applied to test this hypothesis were really unnecessary, a great gulf 

exists between Temne and Eskimo spatial ability ... "· (p. 223). 

As expected, the performance of the Eskimo group was significantly 

better than that of the Temne on all four te~ts. 

Hy-pothesis 2: "Furthermore, the Eskimo scores will more 

~losely approximate the Scottish scores than the E.lcores of the Temne 

~m:eles of equivalent westernization. 11 (Berry, 1966, E· 215). 

This prediction was also confirmed. The Eskimo r esults 

more closely approximated the scores of the educated and literate Scots 

than the scores of the Temne. In fact , the Scots' scores were only 

significantly better than those of the Eskimo on one of the tests, the 

Ravens Matrices. Although Berry considered this result to be :re­

markable, he pointed out that it had been predicted in terms of linguis­

tic s , artistic and socialisation practices, and environmental requirements. 

Witkin (1967, pp. 247-248) feels that adaptive selection may play a role 

in causing such results. In the case of the Eskimo, 11 
••• it is con-

ceivable that the highly adaptive value of analytical competence in 

coping with the world in which they live may h a ve caused selection for 

this attribute. 11 

Hypothesis 3 : "As a result of contact with W~stern peoples 

and institutions, the Temne and Eskimo transitiona!:_~am.E_les ~11 score 

higher than the respective traditional sampl es. 11 (Berry, 1966, p. 215). 

This hypothesis was confirmed. The t ransitional, more 

Westernised groups scored significantly higher than thei-t· traditional 

counterparts on all tests except, in the case of the Temne, the Morrisby 

Shapes. This was consistent with the expectation that contact with 

'iNestern life, especially literature, education and cinemas, would tend 

to change traditional perceptual characteristics and improve spatial 

skills. Du Preez ( 1963 ) raised the possibility that the more psycho­

logically aggressive and hence fi e ld independe nt unacculturate d peoples 

would seek Western contact in order to earn money. 

however, may only hold true fo r his Xhosa sample . 

His postul ate, 
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Hyoothesis 4: "Within the six samples, these scores will be 

significantly related to the level of education. 11 (Berry, 1966, p. 215}. 

A strong positive relationship between education and spatial 

test scores was f ound. These correlations were strongest in the 

Scots groups and the transitional Eskimo and Temne samples. The 

traditional Temne group revealed a strong correlation between amount 

of (Arabic) education and EFT score, while the unacculturated Eskimo 

grou p produced consistent negative corr elations. This was attributed 

to the then very recent provision of schooling facilities for the Eskimo, 

which meant that the youngest subjects, who were less perceptually 

developed, were the only ones who had attended school. 

Hypothesis 5: "Within eacJ:L_~mple, those rating themselves 

as more severely disciplined will score lower than those less severely 

disciplined. 11 {Berry, 1966, p. 215). 

Each subject was asked to rate his treatment while young by 

his parents as either very strict, fairly strict, or not so strict. Very 

pronounced differences were found between the Temne, almost all of 

whom replied "very strict", and the Eskimo, almost all of whom plum-

ped for "not so strict". A more even distribution was obtained for 

the Scots, the majority of whom chose "fairly strict". It would 

appear to be true to note that, even if the self-ratings of individual sub­

jects were incorrect, Berry's method did succeed in revealing the most 

favoured rearing method in each of the three societies. In general, 

the hypothesis was confirmed. 

Berry's results also allowed analysis of sex and age differences. 

He found that, in the Temne and Scottish samples, men were signifi­

cantly more field independent than the women, but that there were no 

significant differences between Eskimo male and female scores. Witkin 

et al. (1962) attributed the consistent sex differences which they found 

to the dependent role of women in the Western culture, as well as 

differences in biological role. Temne men, too, exercise harsh 

control over their women, but, in direct contrast, great freedom i s 

enjoyed by Eskimo women. This suggests that, in societies in which 

women are allowed independence, sex differences in mode of field 

approach will disappear. 

that: 

Analysis of the data for age trends suggested 

11 in societies where spa tial skills are 
required, maximum ability is attained be ­
tween 2!1 and 30 years of age, but where these 
skills are not needed, the minimum level of 
ability already possessed at an early age re­
mains fairly constant and undeveloped through­
out life . " (Berry, 1966, p. 228). 
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Berry's study is impo r tant because it both successfully re­

lated cultural and e cological characteristics to mode of field approach 

and general spatial sldlls, and also compared the performances of 

two individua l non- Western cultures and a Western group on tests of 

field dependence. Tbe E ::kimo and Scots r esults show that certain 

s kills may be developed to similar extents by distinctly divergent 

societies, and the Eskimo performance gives lie to the oft-held belief 

that members of non- We stern cultures inevitably perform poorly on 

Wes tern tes ts. It also confirmed Dawson's (1963, 1967a, 1967b) 

findings that the socialisation practices of the T emne, which are 

s imilar to those of many African tribe s, encourage the develop-

ment of a global mode of field approach. 

Wober (1966) noted that s ome African cultures, !ncluding that 

of the Temne, pla ced conside rable s t r e ss on sensory moda litie s other 

than t he visu al: 

"To begin with , amon g the peoples s tudied 
(Nigeria ns) , babies a r e early in life s trapped 
to their mothers ' ba cks a nd spend much of 
their time upright, they learn to walk and 
even dance extremely early , and dancing 
a nd phys ical expressiveness remain extremely 
important elem ents in the activity of the 
culture. Many West African languages, 
including thos e of a ll the subjects s tudied, 
are tonal, a nd rhythm a nd tone direction 
are subjects of e labora t e d a ttention, that is, 
knowledge of subtleties and vigilance over 
confusions in this field of perception a re 
likely to be well developed. While thes e 
are not p r oprioceiv ed activitie s , yet they 
are not visua l , and argue for di rections 
of psychological elaboration apart from 
the vi s u a l world. 11 {Wober , 1966, p . 182 ). 

Wober coined the t e rm " sensoty p e 11 to r efer to the differing 

importa nce of sense modalitie s, by which the child perceives the world 

a nd d e v e lops his a bilities, in different cultures . Becau se of differing 

sensotypes among American and African cultures , Wober suspecte d 

tha t a giv en d egr ee of psychologi cal differentiation might not b e s o 

generalised throughout all aspects of an individua l 1 s functioning as 

Witkin's theory suggests. L1 o ther words, analytic styl e in one 

sense modality may not corre late highly with analytic styl e in a nothe r 

sense moda lity. In particular, h e felt that the RFT, because it con-

t a ins a proprioceptive element, was more s uitabl e for testin g Afric a n s 1 

degree of fi e ld d epend e n ce than were the EFT a nd Kohs Blocks , which 
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are purely visual t ests. 

Weber administered the RFT, EFT, Kohs Blocks, Ravens 

Matrices and certain other tests to 173 Nigerian industrial workers. 

He found that while there were significant relationships between the 

scores on the EFT, Kohs Blocks, Ravens Matrices and amount of 

Western schooling, all of which stress visual analytic ability, there 

were no significant correlations between any of these test and the RFT 

results. 

In a further study, Wober (1967) administered the RF.T and the 

EFT to 86 Ni gerian industrial workers, to test further his argument 

that the RFT 11 
••• contains a proprioceptive component which makes 

it essentially different from tests involving purely visually mediated 

transactions. 11 His results suggested that this was the case, and 

that the RFT does not measure the same skills or analytic style as 

the EFT. Gruen (1955) had produced similar results in her study of 

American dancers, who, of course, were trained in proprioceptive 

sensitivity. Weber also found that the Nigerians 1 performance was 

below American norms when the task demanded purely visual skills; 

i. e. , when the subject's body was v ertical and the display was tilted. 

When the subject's body was tilted, however, and proprioceptive in­

formation became important, the performance of the Nigerians was 

significantly better than that of Americans . This finding was taken 

to mean that this was an area of analytic functioning in which African 

performance equals or excels that of Americans, and Wober points 

to Beveridge's (1939) finding that West Africans 1 perception 11 ••• is 

guided less by visual and more by other cues than is that of the Euro­

pean. 11 

Because of the conditions under which the RFT was adminis­

t ered, however, if on no other grounds, Weber's findings are suspect. 

So, for example, light was admitted twice during each testing session 

when the door of the small hut in which the testing was carried out was 

opened for ventilation purposes. More important, perhaps, was that 

when the chair was tilted by placing blocks under two of its l egs, 

according to Wober ' s sketch, no steps were taken to ensure that the 

subject's body a ssumed the same angle as the chair. It may there-

fore be quite possible that the Nigerians performed better than 

Americans under conditions of chair tilt simply b e cause their bodies 

remained r e latively vertical. Witkin ( 1967), although r e cognising 

that Wober ' s hypothesis merits further enquiry, was unwilling to pass 

judgement on its findings until a validation s tudy had been performed. 
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He also detailed age and sex biases in Beveridge's (1939) group which 

could have accounted for the results obtained. 

Other evidence comes from Schwitzgrebel (1962), who found 

that a Zulu sample were more field dependent than a Dutch sample on 

the Gottschaldt Hidden Figures. Vernon (1965) found that a West 

Indian sample was more fi e ld dependent than an Englis h one on the 

EFT and Kohs Blocks, and MacArthur (1967) replicated Berry's 

finding s . 

The studies by Dawson, Berry, Wober and others, which are 

discussed above, constitute the direct evidence concerning the mode of 

field approach of Africans. The general conclusion to be d1·awn from 

this evidence is that, given cultural and ecological factor s s imila r to 

those prevailing in West Africa - which would not appear to be un­

common - the African tends to b e more field dependent than the 

European, although the gap lessens with the African' s inc reasing 

acculturation. This conclus ionJ however, must be recognised as 

being based on fairly limite d evidence, and may not b e v a lid for many 

tribal o r sub-triba l African groups. The finding, however, is not 

unexpect e d - in the most comprehensive of r e views of African inte l­

lectual ability, Cryns (1962) comments that there is genera l agreement 

as to the African's weakness in perceptual analysis and m a nipulation 

of spatial relations. Cryns' conclus ions on the qualitative asp ect s of 

African inte lligence would seem rele vant to the present discussion: 

" White intelligence would be based predom­
ina ntly on abilities like analytic perception, 
conceptualization and the manipulation of 
m a thematical a nd s pa tial r elation s . African 
inte lligence, on the other hand, would b e of 
a more concrete a nd globa l n a ture , character­
i zed by syncretic perception and a general 
lack of abstractive ability. 11 (Cryns, 1962, 
p.292). 

In a review of research into the traditiona l personality traits 

of Africans, Doob (196 5a, pp. 388-393) qu estione d the validity of c e rta in 

personality t ests for us e among Africa ns and commente d upon a pparent 

g r eat individual differences, yet the overall p icture is one o f strong 

conformity and 11t radition-directednes B11 , which would encourage field 

dependent personalities. 

In general , therefore, it would seem justified to conclude 

tha t unacculturated Africans are more fi e ld dependent than acculturated 
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peoples. Segall et al. have shown that such Afri c ans are also less 

susceptible than Europeans to the Miiller -Lyer illusion. However, 

current theory purporting to explain individual difference s in sus­

ceptibility to the Miiller -Lyer illusion in terms of field approach 

relates illm:ion- responses to field dependence. 

would appear to exist. 

A grave anomaly 
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5. The Present Study 

If the specific is made general, the following s tatements are 

supported by the research which has been discussed: 

(i) Africans 1 ability to perceive perspective in 
pictures increases with degree of accultur­
ation and exposure to Western-type pictorial 
material. 

(ii) Africans are less susceptible than Europeans 
to the Miiller-Lye r illusion. 

(iii) Africans do not differ from Europeans in 
susceptibility to the Perspective Drawing 
illusion of Segall et al. , which is a mod­
ified Ponzo illusion. 

(iv) The Miiller-Lyer and Ponzo illusions are 
related both in terms of possible pers­
pective interpretations and in terms of the 
apparent di !: tortion-generating contours. 

(v) Susceptibility to the Miiller-Lyer illusion is 
related to field d ependence, and lack of 
susceptibility to the illusion to field inde­
pendence. 

(vi) Africans are more fi e ld dependent than Euro­
peans when measured on purely visual t ests 
of mode of field approach. 

These statement s serve to illus trate an example of the major 

raison d'etre of cross-cultural s tudie s - the testi~g of the generality 

of otherwise culturally-bound theories of human behaviour. (Biesheuvel, 

1958; Strodtbeck, 1964). 

The statements above indicate that the relationship be-tween 

field dependence and susceptibility to illusion is not univers a l, and that 

the Miiller-Lyer and Ponzo illusions may not b e generated by the same 

factors. The statements a l s o suggest that, in terms of the perspective-

based explanation of the Ponzo illusion, susceptibility to the illusion 

will increase with the ability to perceive depth in pictures; and, should 

a m ental set be introduced to facilitate a perspective response, sus­

ceptibility will increase only among subjects skilled in the interpre­

t a tion of two-dimensional representations of three-dimensional scenes. 

The present study is devoted primarily to a consideration of thes e 

premises. 
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5. 1 The Method of Study 

This study demanded careful attention to metho­

logical considerations and selection of groups of subjects. In 

essence, it involved exposing White and Xhosa groups to measures of 

field dependence and susceptibility to the Miiller-Lyer and Ponzo 

illusions. 

The essential requirement of any subject on a Miiller-Lyer 

or Ponzo illusion task is that he make a judgement of the relative 

length of two lines. On the Rod-and-Frame Test, the popularly-used 

measure of field dependence {Immergluck, 1968a), the task is to set a 

rod to the true vertical. Both of these tasks demand that the subject . 

have an ele1nentary grasp of geometrical spatial concepts , yet investi­

gators such as Biesheuvel (1958) have commented upon the difficulties 

Mricans experience in manipulating spatial relations. Page (1965), 

after testing 133 Zulu youths from urban and rural locations on 

Paiget-type tests, suggested that not only was their acquisition of 

spatial concepts considerably slower than the European norms, but that 

"merely getting older (did} not guarantee the acquisition of seemingly 

elementary notions of space." Whereas educ ation had an initial 

stilnulating effect, the re was little further development, and urban 

residents did not perform very much better than rural Zulus. 

A prime task in the present study, therefore, was that of 

ensuring that every subject understood the concepts which underlay 

the experimental tasks. 

It has been noted that Segall et al. took stringent measures 

to prevent failures of communication with their subjects, and to detect 

cases in which it had occurred despite their precautions. In the pre­

sent study, the comprehension checks, the task worksheets, 10 and 

the experimental tasks and apparati were designed in such a way that 

inadequacies in communication became apparent immediately. 

As far as pos sible, the tasks were developed to meet Reuning's 

(1963) ideal conditions of cross-cultural testing, which indicated that 

10. The Task Workshee ts in Appendix Thre e follow thos e deve loped by 
Page (1965), which are based on the Branching Programmes or 
"Teaching Machine " education. Instructions are given to the 
subject, and hi s respons es dete rmine the n ext in a series of 
instructions . Each comprehension and e xperimenta l task has 
a worksheet, thus s t a ndardised instruction for all subjects is 
assured. 
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tests should be understand::1ble without verbal explanation and should 

invite action; and that the subject's whole response should be in terms 

of that action, r ather than in terms of verbalisation which has to be 

back-interpreted. For thi s reason, subject-adjustable apparati 

were preferred to the Herskovits-type format. Apart from the former 

type of apparatus providing easily-meas urable quantitative data, it a lso 

renders it simple to detect and counter lack of understanding, lack of 

motivation, and guessing. Another importa nt advantage which this 

type of e quipment has is that it demands attention to the visual display 

for some time while settings are made, and this serves to counter the 

tendency of certain groups, as noted by Morgan (1959) and others, to 

glance a t the Herskovits ~- figures and make 11snap11 judgements. 

5. 11 The Rod-and-Frame Test 

The Rod-and-Frame Test (RFT) was chosen as the measure of 

mode of field approach since it would seem to b e the most suitable of 

such measures for use among unacculturated African groups . The 

only practical a lternative meas ure is the Embedded Figures Test (EFT), 

which in its standard form, incorporates culture- specific geometrica l 

shapes. 

The RFT m easures the subject ' s ability to perceive the true 

vertical within a limited and distracting visual field. As used by 

Witkin and his associates, the apparatus consisted of a luminous 

square frame and a luminous rod, both pivoted a t the same centre but 

each capable of moving independently of the other. The test was 

administered in a dark room, so that only the frame and rod were 

visible . Three series, each of eight trials , comprised the standard 

test. These seri es involved the subject being asked to set the rod to 

the true v ertical when (i) he (in a special cha ir) and the frame were 

tilted 28° to the same side; (ii) he a nd the frame were each tilted 28° 

to opposite sides; and (iii) he remained erect but the frame was tilted 

28° to right or l eft . Witkin found tha t in a relatively field dependent 

p e rformance , the rod was adjusted close to the axes of the tilted frame , 

while the field independent performance was r e latively unaffected by the 

frame tilt and therefore more accurate. 

Witkin (1967, p. 24 7) noted that 11 •• • the size of the apparatu s 

needed and the requirement that it be conducted in a light-proofed dark 

room have made it difficult to u se the rod-and-frame test, one of the 

best tests of field dependence, in the kinds of settings in which cross-

cultural r esearch must oft en be done." Because of this , a portable 



I 
I 

(~} Three-quarter rear view of 

I' RFT apparatus, ~howing 
. adjustment mechanism and 

deviation indicator (on white 
square). 

(b) Front view of RFT apparatus, 
with parts of the Rod and 
Frame visible through the 
viewer. 

(c:) Sic~e view of RFT a;pparatus, 
showing the gap between the 
display and the tubes which 
allowed illumination of the 
Rod and Frame. 

Figure 14 (a), (b) and (c). 
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unit which could be used under ordinary daylight conditions was de-

veloped in Vlitkin's laboratory. The reliability and validity of this 

piece of apparatus were found to be highly satiefactory. Morris 

(1967) developed a similar portable RFT, also found to be valid and 

reliable, which she described fully. The dimensions of this "Rod-

and Frame Box", which are fully detailed in aV3.ilable sources, were 

used in the development of the portable RFT apparatus employed in 

the present study. Morris' complicated apparatus for illumination 

was avoided in the present apparatus by positioning the rod and the 

frame at the end of a tapered circular tube which did not provide 

verticality cues, but which permitted natural lighting to be used. 

Figure 14 illustrates the RFT apparatus, while Appendix Nine 

provides full details of its dimensions and construction. The subject, 

with his head positioned in the viewer, could see only the circular 

interior of the instrument and the rod and frame. He adjusted the 

rod to a position which he judged to be vertical by turning a round 

adjustment knob with his right hand. As is detailed in the Worksheet 

for Task 2 and the Individual Record Form (Appendix Four), each 

subject performed 20 trials, 10 with the frame tilted 2D
0 

to the right 

and 10 with the frame 28° to the left. The method employed by 

Witkin was used, the rod being set between 41° and 50° to the right and 

left of the true v ertical by the experimenter before each trial. (See 

Appendix Four. ) 

Prior to starting the 20 experimental trials, each subject 

performed two "practice " trials; the purpose of which was to test 

whether the subject had fully understood the task requirements. In 

addition, relatively unacculturated s ubje cts performed a comprehen­

sion task b efore the experimental one. (See Worksheet for Task 1, 

Appendix Three). By successfully s etting a :r.od pivoted in the centre 

of a plywood square to the vertical in v arious conditions of square tilt, 

the subject indicated that he understood. the concept of verticality, or 

" s traight up to the sky". 

The subject's score for the RFT was his mean absolute error 

in degrees, r ead off a protractor at the rear of the apparatus, for the 

20 trials. Witkin et al. (1962) noted: 

"There are a number of possible alternative 
scoring methods for the RFT . . . . For 
example, the mean error in the direction of 
the tilt of the frame has been used by some 
workers instead of the absolute error. 
These alternatives may be useful for specifi c 



research problems, but we have not found 
a scoring method that has greater construct 
validity as a measure of field dependence 
than does the absolut e error." (Vvitkin 
~· • 1962, p. 37} . 

.2.:. 12 The Miiller-Lyer Illusion Apparatus 

The subject-adjustable form of the Miiller-Lyer illusion 

apparatus, used in this study to measure susceptibility to the illusion, 

was housed in a rectangular box. (See Figure 15 and Appendix Ten 

for full ·1etails of its dimension~ and construction. ) 

The composite form of the Miiller - Lyer figure was used, with 

lmm. gaps at the junctions of the standard and variable lines and the 

context lines, As the standard instruction was "make the lines the 

same length" (See Worksheet for Task 4), these measures facilitated 

communication of the task. The method of average error was used 

in the way detailed by Guilford (1954), I 0 trials being performed on 

each of two lengths of the standard line, 8cm. and 12cm. Before 

each trial, the experimenter set the variable line to a predetermined 

length (See Appendix Four), and the subject matched it with the stand-

ard line by rotating the adjustment knob to the right of the box. Read-

ings were taken to the nearest millimetre from a measure on the back 

of the variable slide. 

The subject'~ mean deviation from the length of the standard 

line served as his score for each of the two series of 10 trials. The 

mean absolute error wa s not us e d as the task was not one of meas uring 

the subject's ability to judge the length of two lines, but rather one of 

ascertaining the extent to which the illusion-generating contours caused 

him to exhibit illusion-produced responses. 

The comprehension check for the Miiller-Lyer t ask was designed 

to reveal whether the individual understood the concept of equal length, 

and involved matching plywood rods of varying lengths. (See Worksheet 

for Task 3). It was administered only to the relatively unacculturated 

groups of subjects. 

5. 13 The Ponzo Illusion Apparatus 

The Ponzo illusion apparatus was designed as a means of 

measuring both susceptibility to the illusion and the effe ct of the intro-

duction of a " perspective set" on susceptibility to the illus ion. The 



(a) Three-quarter front view of the 
M-L apparatus, showing the 
stimulus figure at the Scm. 
standard setting, the viewer, 
and the adjustment mechanism. 

(b) Front view of the display, with 
the slides us e d to vary the 
lengths of the standard and 
variable lines removed and 
resting on the top of the M-L 
apparatus. Their shapes 
and arrowheads are clearly 
visible . 

(c) Three-quarter rear view of 
the M - L apparatus, showing 
the measure on the variable 
slide. 

• 

Figure 15 (a), (b) and (c). The Mi.iller - Lye r Illusion Apparatus 
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apparatus consicted of an oblong box, with a viewer and adjustment 

knob at one end and a slide holder at the other. (See Figure 16 and 

Appendix Eight for details of construction and dimensions) . 

The contrast lines of the Ponzo illusion were embodied in 

three forms, each of which was mounted on a perspex slide. The 

conventional Ponzo diagram was drawn in black ink on white paper, 

while the other two slides represented a bridge viewed in perspective. 

(See Figure 16). One was a photograph of the bridge, the other a 

black-on-white line-drawing emphasising perspective cues and the 

similar inverted-V shape of the Ponzo figure and the edges of the 

bridge. In all three slides, the standard upper horizontal line was 

2cm. long and 2mm. wide, while the length of the lower one, which 

was also 2mm. wide, could be varied from zero to four em. by turning 

the adjustment knob positioned under the viewer. 

Subjects perforrned either two or four series of 10 trials, 

depending on whether the "perspective set11 was introduced or not. 

(See 5. 15 for procedure). The method of average error was used, 

and, as for the Muller-Lyer task, a subject's score for each series 

was his mean deviation from the length of the standard line. The 

experimenter set the variable line to a position between Ocm. and 

4cm. before each trial. (See Appendix Four). 

The comprehension check for the Ponzo task was the same as 

that for the Miiller-Lyer one. The relatively unacculturated sub-

jects matched rods of varying lengths, thereby demonstrating that 

they understood the concept of equal length. (See Worksheet for 

Task 3). 

5. 14 The Pilot Study 

The designs of the RFT, Miiller-Lyer, and Ponzo apparati 

and worksheets were evaluated in a study of the responses of three 
11 

small groups of scholars. The groups (European primary 

scholars aged 10 to 12, Xhosa primary scholars aged 12 to 14, and 

Xhosa secondary scholars aged 17 to 19) each numbered eight, and 

were selected to reveal both cross-cultural and possible age trends. 

Prior to the study, two trained Xhosa interpreters developed 

suitable Xhosa translations of the English-worded worksheets. The 

11. The effects of two "movement" illusions, the Rotating Trapezoidal 
Window (See Appendix Two) and the Kinetic Visual Display (See 
Appendix Six) were also investigated in the pilot study, but were 
excluded in the present study for technical reasons. 



(a) Three-quarter front view of 
Ponzo apparatus, without a 
stimulus slide. 

(b) The photograph which 
was used as a st~mulus 
slide to embody the 
Ponzo horizontal con­
trast lines and ip.tl'o­
duce the "perspective 
set". 
I 

(c) The "perspective" photo­
graph stimulus slide in 
position in the Ponzo 
apparatus. 

I 

Figure 16 (a), (b) and (c). The Ponzo Illusion Apparatus 

77 
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experimenter also acquainted himself with the standard Xhosa in-

structionz. The subjects' visual acuity and stereoscopic vision 

were tested by means of the Bausch and Lomb Master Ortho-Rater. 

(See Appendix Five). 

that: 

The administration and resultn of the pilot study suggested 

(i) Field dependence scores were influenced by 
age and level of education, as the secondary 
Xhosa scholars recorded the lowest RFT scores. 
This is consistent v"ith Witkin's hypothesis. 
However, the European primary group was 
less field dependent than the older Xhosa 
primary group of equivalent educational 
level. The intergroup differences were 
not statistically significant. 

(il) Field dependence was related to suscep­
tibility to the P onzo illusion (rf'=·56, p=·Ol), 
but not to the other illus ions.- There was, 
however, a strong positive relationship 
between the Ponzo and Miiller-Lyer illusions. 

(iii) There were no significant inter-group diff­
e rences in susceptibility to any of the illus ­
ions. 

(iv) Although the small number of subjects pre­
cluded statistical analysis, the introduction 
of the perspective set increased s uscepti­
bility to the P onzo illusion considerably, 
while non- exposure to the "perspective " 
s lides resulted in decreased susceptibility 
to the illusion on the second set of 10 trials . 

(v) Because communication of the RFT task proved 
difficult in some cases, this task should be 
performed last of a ll. By the time they 
attempted it, subjects were at ease and 
familiar with the general operational prin­
ciples of the experimental equipment. 
Since the Miiller-Lyer t::~sk had to be done 
e ither immediately bafore or immediately 
after the second set of Ponzo diagram 
trials, it was. considered that the ex­
perimental tasks were best administered in 
the following order : 

Ponzo diagram (1 0 tria l s ) 
Ponzo photograph (10 trials) 
Ponzo drawing (1 0 trials) 
Ponzo diagram ( 10 tria l s ) 
Miiller-Lyer (2 series of 10 trials ) 
RFT (2 series of 10 trials) 



Those subjects who were not exposed to the 
perspective net of the photograph and drawing 
forms of the Ponzo performed the Muller­
Lyer task in the p lace of these. A.s pre­
selection and matching of experimental and 
control groups for this part of the study would 
be impracticable under field conditions, 
every alternate subject was exposed to the 
set-facilitating Ponzo slides. 

(vi ) It was necessary to keep the number of trials 
and series to a minimum. As Jahoda (1966, 
p. 194) noted, "the tolerance of illiterates 

(vii) 

for a strange task, whose purpose is obscure, 
i n limited; unless one has s01ne special 
claim on their co-operation, fatigue and 
boredom set in fairly soon and the perfor­
mance then become s perfunctory. 11 While 
the initial number of trials on the RFT was 
40, and 50 were used on the Miiller-Lyer, 
20 trials for each of thes e tasks were 
adopted during the course of the pilot study 
to combat the obviouc boredom of the sub­
jects. 

The Ortho-Rater, while providing accurate 
1neasures of visual skills, was extremely 
difficult and time-consuming to use with 
semi-lite:rate subjects. Accordingly, it 
was decided to u se a wall-chart withE­
shaped figures to test vi sua! acuity in the 
present s tudy. 
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These considerations shaped the final form of the study. The 

equipment and administration, recording and scoring procedur es for 

the RFT, Miiller-Lyer and Ponzo tasks, and the order of their pre­

sentation, were employed as described. 

2.:_ 2 The Subjects 

The study involved using suitable groups as organismic 

independent variables, in orde r to assess the influence of acculturation 

on the r esponses to certa in tasks. This necessitated tha t groups a t 

relatively distinct s t ages of the acculturated/unacculturated continuum 

b e u sed as subjects . As the investiga tion was a eros s -cultural one, 

the performance of a sophisticated European undergraduate ga:"oup 

se rved as a standard, relative t o which the performa.nces of three 

groups of Xhosa at differing levels of acculturation could be evaluated. 

The relative acculturation l evels of the Xhosa groups were judged by 

two major c riteria ; l e v el of education a nd amount of contact with 

Western urban life. This resulted in the sel ection of three Xhosa 
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groups; undergraduates, urban dwellers, and rural dwellers, who 

ranged from acculturated to relatively unacculturated respectively. 

Since the visual environment of the Ss i s another important consider­

ation i n research concerning illusions, a certain amount of comment 

on ecological factors i s included in t~e description of these groups 

below. 

5. 21 The Xhoe3 Rural Group 

The 30 male subject~ comprising the Xhosa Rural (XR) Group 

were all members of the Xhosa ethnic gr.oup and hailed from the 

village of Tyamara (See F igure 17), which is situated in the Ciskei 

area approximately five miles north-east of the small town of Alice. 

Tyamara is in most respects a typical Ciskei village, sprawling a long 

the crest of a hill overlooking the undulating countryside which is 

characterised by sparse thorn trees and scattered hill-top villages. 

(See Figure 17a). Approximately 15 miles to the north and west 

relatively high and well-wooded mountain ranges are visible. There 

are no stretches of open water. There are few roads in the area, and 

they are narrow, winding and often ill-defined. 

The inhabitants o:f the village, estimated by a Government­

appointed enumerator to number approximately 1, 000, live for the 

most part in the traditional thatched- roofed, earthen- walled circular 

huts with roughly rectangular openings to serve as doorways and win-

dows. 

clay. 

These huts a r e often sketchily ornamented with white paint or 

It was noteworthy, however, that the majority of the newer 

huts and of those in the process of being erected were rectangular in 

shape and constructed of sun-baked clay bricks and galvanised-iron 

sheeting. (See Figure 17b). European- style furniture seemed limited 

in most cases to rudimentary benches, tables a n d beds. 

The internal affairs of the village are administered by an 

elected Headm an and the older men sitting in council. The majority 

of the villagers engage in animal husbandry and the cultivation of root 

a nd cereal crops. A fair proportion of the men and a small number 

of the women are employed as l abourers and domestic servants on 

surrounding farms and in the to·..xm of Alice its elf. 

Perhaps due to the very activ e earl y nineteenth-century 

missionary influence, which is still stron g in thi s area, most of the 

inhabitants would be classified as "School" rather than " Red" Xhosa 

according to Mayer's (1961) dichotomy. Indeed, Tyamara boasts a 



(a) The village of Tyamara and 
the countryside around it. 

(b) Huts in Tyam~ra. Note 
the rectangular iron-roofed 
hut among the traditional 
thatch-roofed circular ones. 

(c) The rondawel at the A.I.C.A. 
seminary in which the XR 
subjects were tested. 

Figure 17 (a), {b) and {c). · The Village of Tyamara 

and the testing location for the XR Group 

81 



82 

European-type higher primary (up to 10 years of schooling) school, 

and is by no means unique among the area's villages in this respect. 

Somewhat to the experimenter's surprise, the mean scholastic stand­

ard attained by the Tyamara subjects (5. 3 years of schooling} was 

approximately the same as that of the urban Xhosa group. In terms 

of visual environment and degree of acculturation, however, an obvious 

distinction was apparent between the two groups. 

As the initial arrival of the experimenter in the village occas ~ 

ioned the disappearance of most of the inhabitants, the Headman 

agreed to appoint a "recruiting officer" who ao sembled the required 

number of Ss at the required times. Of these Ss, 19 had never been 

employed outside the village, 3 were scholars at the loca l school; 7, 

although unemployed at the time at which they were tested, had worked 

at s ome time as l a bourers and handymen in Alice; and 1 subject had 

be en a driver in Port Elizabeth, a large city some 140 miles from 

Tyamara. The Ss were told that the aim of the study was to com-

pare the visual acuity of town- and country- dwellers, and that it was 

expected that their vision would b e superior to that of townfolk. The 

ages of the Ss ranged from 17 to 48 years, their mean age being 2.9 

years. All were paid R 1 a:fte:r they had been tested. 

These S s were tested in a rondawel at the African Independent 

Churches Association (A ICA) Seminary in Alice. This rondawel, 

one of a number of similar structures constituting the living quarters 

of the Seminary students, was built in the traditional circular shape of 

Xhosa huts and had a thatched conica l roof, but was constructed of 

b rick and mortar, had rectangular windows and door, and was supplied 

with electricity. {See Figure 17c). Inte rior furnishings included 

steel lockers , tables, chairs and a bed. The interpreter for thi s 

group, all of whom were instructed in Xhosa, also interpre t ed for the 

urban Xhosa Group. A ll testing was carri e d out betwee n the hours 

of 8. 01} a. m. and 5. on p. m. , which m eant that adequate natural illum .. 

ination was available, although a n electric light was positioned to pro­

vide supplementary lighting. 

5. 22 The Xhosa Urban Group 

The 30 male Ss comprising the Xhosa Urban (XU} Group were 

a ll members of the Xhosa e thnic group who had been either born and 

raised or had spent mos t of their lives in the Grahamstown area. 

This small city li es in a hollow surrounded by hills. 
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The African inhabitants live chiefly in townships in dwellings 

which are for the most part crudely constructed of galvanised-iron 

sheeting and earth, although many newe r houses are built of brick­

and-mortar. With few exceptions all the houses are rectangular 

a nd furnished with European-style furniture. The layout of the 

townships is predominantly rectangular, and there a re wide, long 

streets despite the overcrowded slum conditions. 

As there is little industrial activity in Grahamstown, unemploy­

ment is rife among the African inhabitants, and t heir socio- e conomic 

status compares unfa vourably with that of Africans in more industrial­

ised centres. In termR of Mayer's (1961) perhaps over- simplified 

clas s ification, the Xhosa in Grahamstown fall into the "School" rather 

than the "Redn category. Although obs ervation suggests that the 

s chools in the locations are overcrowded and l a ck adequate facilitie s , 

education up to the univer s ity entrance l e v e l i s available. As 

Grahamstown is a lso a centre of religious education, certain Churches 

also have a strong influence. Traditional practices, however , such 

as the circumcision ceremonies which initiate the youths into manhood, 

are still '~dely observed. In short, while the XU Group of Xhosa 

were distinctly mor e acculturated than the XR Group, the y did not 

display the effects of acculturation to more than a modera te degree. 

The Ss comprising this group were o btaine d from two sources. 

Eighteen of the Ss were unemployed, and were recruited at the 

Municipal Unemployment Office which is supervi~;ed by the Assistant 

Location Superintendent. A m easure of pre-selection was applied in 

terms of age and obviou s visua l a nd bodily infirmity, otherwise these 

Ss were s e l e cte d on a "firs t-come , first-serve d" basis. Of these 

18, 12 h.ad b een employed in un'lkilled jo bs , such as labourers a n d 

garden ers, while 6 had wo rked i n sem i - skille d-type positions, s uch 

as drivers and waiters. The rema ining 12 Ss in the XU Group w ere 

employed by Rhodes University as messengers. It was considered 

that their inclusion served t o c omplement the une mployed group so that 

the XU Group as a whole would co n s titute a sample n o t atypical of the 

male Xhosa inha bitants of Grahamsto'vn in terms of education, expe r­

ience a nd socio-economic £; tatus . The ages of these Ss ranged from 

2 0 to 43 years, the m ean age being 29 years. Years of schooling 

r a nged from zero to t en, the mean b eing 5. 5 years. 

T his Group was tested b e tween 9. oa a .m. and 6 p.m. in a 

small room in the Department of Psychology a t Rhodes University. 

Adequate illumina tion was provided by artificial sources. Those 12 
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Ss employed by the University were instructed in English by the 

experimenter, while the remaining 18 were instructed in Xhosa by 

the interpreter who also assisted with the XR Group. 

5. 23 The Xhosa Student Group 

The 3!') male Ss comprising the Xhosa Student (XS) Group were 

members of the first-year Psychology class at the University of Fort 

Hare, which is situated in Alice. Students at this University are 

all of the Xhosa ethnic group, alt:b.ough the language of instruction is 

English. 

It was not intended that this group be matched with the group 

of White students, for as Biesheuvel (1952) has pointed out, such an 

attempt, if not impossible, would be equivocal. The Fort Hare 

student A, however, constituted a readily accessible acculturated Xhosa 

group. 

Twenty-five Ss of this group came f rom major cities or large 

towns in South Africa, chiefly Port Elizabeth, Kimberley, East London 

and Johannesburg. Although it is expected that they would live in the 

African t ownships in these cities, they would have been thoroughly 

exposed to the vi sual environments of l a rge urban communities. Thi s 

would also be true, although to a l esser extent, of the remaining 5 Ss , 

four of whom hailed from the Transkei and 1 from the Ciskei. Although 

the t ertia ry education of most of these Ss is subsidised by scholarships 

from various funds and official bodies, the very fact that they are at 

university places them in an abov e-average socio- e conomic category 

relative to the majority of other Africans. 

Of the 32 first-year Psychology students , 30 took part in the 

s tudy, while one opted out of participating and one acted as a reserve 

S . The 31 students who volunteered to be tested were all paid R 1. 00. 

The ages of these Ss ranged from 19 to 28 years; the mean age being 

22. None of them had prior knowledge of the visua l illusions. 

Testing was conducted between 8 a.m. and 5 p.m. in a small 

room in the Department of Psychology at the University of Fort Hare. 

Natural and artificial illumination provided satisfactory lighting. 

Instructions were giv en by the experimenter in English; in which all 

the Ss were fluent. 

5. 24 The White Student Group 

The 30 male Ss comprising the White Student (WS) Group were 
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m e mbers of the first-year Psychology class at Rhodes University, 

Grahamstown. They were arbitrar ily selectedfrom a large number 

of voluntee r s , none of whom had prior knowledge of the visual illusions. 

Nineteen Ss in thi s Group came from major cities in South 

Africa and R hode sia, chiefly Port Elizabeth, East London, Salisbury 

and Bulawayo, whereas eleven hailed from smaller towns and cities 

in thes e two countries , including two from Gra.hamstown itself. 

Although all these subjects were in their first year at university, 

their m ean age was 20, indicating that many had completed their 

military service or had been in employment before embarking on 

their tertiary education. 

These subjects were tested in the Department of Psychology, 

Rhodes Unive rsity, uncler the same conditions as the XU Group . 

They were ins t r ucted in English by the experimenter, and paid Rl. 00 

for their participation. 

5. 25 Summary of Experime_nta l Groups 

A summary of the mo s t important cons idera tions for t he four 

groups of subje cts follows in tabular form : 

Group XR xu xs WS 

1l. 30 30 y . 31) 

Sex Male Male Male Male 

Ethnic Group Xhosa Xhosa Xhosa European 

M e an Age 2B 29 22 20 
(Yr s .) 

Age Range 
(Yrs.) 17-48 20-48 19-28 18-23 

M e an Scho~l- 5. 3 5. 5 12. 5 12. 5 ing (Yrs.) 

Schoo ling 
Range (Yrs. ) 0- 10 0-10 

Domicile Tyamara Grahamstown Various Va riou s 

Place of A ICA Rhodes University R h odes 
T estin g Seminary Uni v ersity of Fort Hare Unive rsity 

L angu age o f 
Xho"a 

Xhosa / .English E nglish Instruc tion English 

ttCarpentered-
ness" of Low 

Environment 
M oder ate High H i gh 

Degree of L o w to 
Moderat e Moderate 

High Acculturation Moderate t o High 
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5. 3 The Analysis of The Results 

The manner in which the RFT, Miiller-Lyer and Ponzo 

tasks were scored has been d escribed. The raw data which were 

used in the compilation of group scores is provided in the tables in 

Appendix Eleve n . 

The r aw scores in a ll series of each experimental task were 

used in the analysis of results, as there were no differential weightings 

or other co n siderations requiring the use of standard scores. Group 

r esults ar e expressed as the arithmetic m eans of the individual scores, 

and variability mea sured by their standard deviations. 
12 

Means were 

preferred to m edian s sinc e extrem e respons es were r are. 

The poE>sible s ignificances of intergroup differences in the 

p e rformances of three or f our groups on particular expe rimenta l tasks 

w e r e assessed by one-way analyses of variance. If the intergroup 

variance was s i gnificant a t the five percent l evel, ..!. - tests were u sed 

t o determine between which g r oups the s ignificant differences l ay. 

McGuigan (1 968), while owning that the above method is satisfactory 

for the statistical a nalysi s o f a multi-group design, prefers th e us e of 

Duncan's Range Test. As computer facilities we r e availabl e for the 

one-way analysis of variance proce dure , however, its application was 

the easi e r and less time -consuming of the two . .! was c alculated 

f rom the s t andard formulae fo1· dependent or independ ent observatio n s . 

These m e thods of analysis were used to determine the poss ­

ible significa nce of inte r- group differences on the experiment a l t asks 

o r the performance of a particular group on two series o f the same 

task. The Ponzo illusion task concerned the effect of the introduction 

of a " per s pective s et" o n susceptibility to the illus i on, thus p re- set 

a nd post- set s cores were obtained. Although on e is t empted to u se 

a raw change score with r eadings of the "before and after" kind, 

Cronbach and Furby (1969 ) have shown that if s uch s core s a r e o bta ined 

by s ubtracting one of these pre - and post- set scores from the othe r, 

f a llacious conclusions m ay result, and that there i s no n eed to u se 

change scores. If one is testing the null hypothesis that the " pe r-

spectiv e set'' treatment h as n o e ffect on s u sceptibility t o the Ponzo 

illusion, the essential qu estion i s whethe r the p r e - set and post-set 

12 . See Appendix Seven for the s t a ti s tica l models underlying the 
programmes of the Hewlett-Packard 9 100 B computer used to 
c a lcula t e m eans and stan dard devia tions , on e -way analyse s of 
v ariance, and regression analyses. 
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scores vary significantly. 

To ascertain the possible significance of relationships between 

two variables, such as mode of field approach and susceptibility to 

the Miiller-Lyer illusion, Chi square was used in 2 x 2 contingency 

tables with one degree of freedom. As conditions precluded the 

prior setting of criteria to provide discrete groups of field dependents 

and field independents, or subjects who were susceptible to illusion 

and those who were not, or groups based on age or education, the 

medians for ungrouped data were used in all such cases to provide 

suitable dichotomies. 

The standard formula for Chi square was used, with attention 

being given to the precautions laid down in Chapter 12 of Spiegel (1961 ). 

Since 2 x 2 contingency tables were used, the tetrachoric correlation 

{!,) was employed to describe the correlation of the attributes. 
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6. Results, Discussion, and Conclusions 

In discussing the results of the present study, each separate 

experimental task is analysed before the evaluation of the intertask 

associations. The tables of the raw scores of the subjects in each 

of the Xhosa Rural (XR), Xhosa Urban (XU), Xhosa Student (XS), and 

White Student (WS) groups are contained in Appendix Eleven. The 

statistic used to indicate group performances is the average mean 

deviation, as a subject's raw score on the RFT and the illusion tasks 

was his mean deviation in 10 or 20 trials from the vertical (on the 

RFT) or the length of a standard stimulus line (on the illusion tasks). 

6. 1 The Ponzo illusion Tasks 

§. 11 The Ponzo Illusion Diagrarr 

Intergroup comparisons of the average mean deviations on 

the conventional Ponzo figure reveal a trend towards susceptibility to 

the illusion increasing with degree of acculturation. The da.ta in 

Table 1 illustrate this trend, but reveal a minor discrepancy in that 

the XS group were slightly more susceptible to the illusion than the 

WS group. 

Group 

Mean 

S. D. 

TABLE 1 

Susceptibility to the Ponzo illusion: 

average mean deviatione + from Zcm. standard. 

Xhosa Xhosa Xhosa 
Rural Urban Student 

.051 .075 • 122 

• 110 • 105 • 110 

+ Expressed in em., n. = 30 
-1 

White 
Student 

• 111 

• 123 

A one-way analysis of variance of the scores of the three Xhosa 

groups revealed a significant intergroup variance (F = 3. 22, p <. . 05 ), - .. 
which Table 2 shows lay between the most and least acculturated Xhosa 

groups. 



TABLE 2 

G t . + f roup- o-group comparu;on o average mean 

deviations from 2cm. standard of Ponzo illusion. 

Group 

Xhosa 
Rural 

Xhosa 
Urban 

Xhosa 
Student 

White 
Student 

* _p<:. 05 

+ t' ·s -

Xhosa 
Rural 

1.046 

* 2. 491 

1. 981 

Xhoaa 
Urban 

l. 498 

1. 045 

Xhosa 
Student 

0.340 

89 

White 
Student 

These results fit the Perspective theory of illusions and the 

Carpentered World hypothesis. 13 As the extent of exposure to the 

materials and informal training which are thought to facilitate the acquis­

ition of depth-perception skills in a Westernised environment grew, so 

did the groups 1 susceptibility to the illusion. Hudson (1962a) noted 

that 87% to 95% of the African subjects whom h e tested on his depth 

perception test failed to identify two c;onverging lines, similar to the 

Ponzo context lines, as representing a road extending into the distance, 

and it may be assumed that a large preportion of the unacculturated XhosCl 

subjects had not develope·d this inference habit. In terms of ecological 

cue validity, the visual eJlvironment of the least acculturated (XR) group, 

as it was almost completely lacking in well-defined straight roads, etc., 

would not demand the acquisition ;;,f such a perceptual habit. 

This explanation is supported by a marked but not significant 

tendency for the better-educated subjects in the XR group to be more 

susceptible to the illusion than tl;eir l e ss-educated counterparts. This 

was not found among the XU subject6, although there was a slight tendency 

for susceptibility to the illusion to be related to increased age in this 

group. (See Table 3 ). (The limi t e d age ranges and uniiormity of 

educational level of the two student groups precludes analysis of age and 

education trends. ) 

13. Although, in fact, Segall~~· did not find significant intergroup 
differences in susceptibility to their "perspective drawing" ill­
usion, this has been a tt ributed to its physical construction. 
(Doob, 1965a ). 
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TABLE 3 

Associations+ of age and level of education 

with susceptibility to the Ponzo illusion in non- student groups. 

Group 

Age 

Level of Education 

+ Tetrachoric correlation 

Xhosa 
R u ral 

.000 

. 267 

Xhosa 
Urban 

. 134 

. 077 

The associations of age and level of education with suscepti­

bility to the illusion may have been more marked had there not been a 

tendency for the younger subjects to be the b ette1·-educated. If 

educa tion increases susceptibility to the illusion by exposing individuals 

to printed materials, so may simple informal exposure to man-made 

artifacts. While the younger subjects were more educated than the 

older ones, the latter would obviously have had g:reater and longer 

exposure to man-made environments. Age a.>."ld level of education would 

therefore operate against each other and possible relationships would 

be obscured. 

6. 12 The Photograph and Drawing embo<!Y~ the Psmzo Illusion 

To ascertain whether susceptibility to the Ponzo illusion would 

be influenced by the introduction of a mental set which facilitated the 

perception of perspective in the Ponzo figure, a photograph and line­

drawing of a bridge, which embodied the Ponzo contrast lines in strong 

perspective elements , were introduced to half the subjects in each 

group. While the investigation was aimed primarily at a comparison 

of their pre- and post-set scores, the photograph and drawing tasks 

in themselves produced some interesting results. 

An inter-group comparison of the mean average deviations on 

the Ponzo photograph task reveals one rather discrepant result. 

TABLE 4 

Susceptibility to the Ponzo illusion diagram and photograph: 

average mean deviations from 2cm. standard. 

Xhosa Xhosa Xhosa White 
Group Rural Urban Student Student 

Diagram . 057 • 105 . 095 .087 
Photograph .019 . 272 . 104 . 127 

+ Expressed in em., 15 ~i = 
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As shown in Table 4 , the susceptibility of the XU group to 

the photograph form of the Ponzo illusion was considerably more than 

that of the other groups. During the course of testing, it was found 

that approximately one-third of the XU subjects exhibited indecision 

when required to perform the photograph task, despite its similarity 

to the diagram one. Typically, these few subjects, on the first 

trial, adjusted the length of the variable line back and forth in an 

apparently aimless manner, until suddenly making a judgement and 

indicating that the contrast lines were the same length. Although 

this judgement was fairly constant for the remaining nine trials, it 

invariably involved the variable line being made considerably longer 

than the standard one. These subjects were questioned to ensure that 

they were not attempting some sort of size-constancy judgement, but 

were adamant that their matching was correct and that the actual 

lengths of the contrast lines were the same. 

This response patte rn was not encountered in any other group 

or task. It may have resulted from an inade qua te grasp of pictorial 

depth perception principles, in that the perspective elements in the 

photograph were r ecognised and responded to, but in an exaggerat ed 

way since skill in interpreting pictures was not fully developed. A 

more simple explanation would be that the task instructions were in­

adequate, but this does not expl ain the reason for this response pattern 

occurring only in one group and on one task. Whatever the r eason, 

the high XU average mean deviation meant that this group was signifi­

cantly more susceptible to this form of the illusion than both the XR 

group ( t = 3. 398, p ..c::.... 01) and the XS group (t = 2. 199, p.<:::.. 05}. - - - -
There was no other significant intergroup variance. 

If the XU results are excluded, Tabl e 4 shows that the accul­

turated groups were more, and the unacculturated group wa s less, 

susceptible to the photograph than to the Ponzo diagram. These 

results are explicabl e in terms of pictorial depth perception, particu­

larly since, in the development of the Ponzo apparatus, it was found 

that a Ponzo diagram with context lines angled at 110° (the a n gl e 

between the edges of the bridge in the photograph) generat ed very 

little illusory effect, t hus a 55° angle was used for the diagram in the 

pre sent study. If they lacked depth p erception skills, as would s eem 

probable, the XR subjects' sharp drop in susceptibility may have been 

caused by their perceiving the edges of the bridge simply as context 

lines angled a t 110°. Ti"le acculturated groups, however, were 

susceptible to the perspective cues of the photograph. 
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In general, the ave rage mean deviations on the Ponzo line­

drawing task followed a pattern similar to that of the photograph 

task. The general tendency was for susceptibility to this form of 

the illusion to increase with acculturation. As shown in Table 5, 

however, the major intergroup difference lay between the two groups 

on the extremes of the acculturate d/unacculturated continuum (t::: 2. 831, 

p <. 01 ). 

TABLE 5 

Susceptibility to the drawmg form of the Ponzo illusion: 

d . . +f 2 d d average mean e v1at1ons rom .ern. stan ar . 

Group Xhosa Xhosa Xhosa White 
Rural Urban Student Student 

Mean . 141 • 294 . 242 . 342 

+ Expre sse d in ern. , ,!!i ;:: 15 

However, the data in Table 6 show significant differences in 

the responses to the photogra ph and to the drawing, with susceptibility 

greatly incre ased for the latte r task for all but the XU group, whose 

r e sults, as has been noted, are suspect. 

T ABLE 6 

Susceptibility to the photograph and line-drawing forms of the 

Ponzo illusion: avera ge m e an deviations+ from Zcm. standard. 

Group 
Xhosa 
Rural 

Photo .019 

Drawing • 141 

t -- 4 .309 * '~ 

+ E xpresse d in ern. , ,!!i = 15 

* p<.. 01 

** p<.. 05 

Xhosa Xhosa White 
Urban Stude nt Student 

. 272 .104 . 127 

. 294 . 242 . 342 

0.241 5.704 ** 9. 14 2* 

Smith, Smith a nd Hubbard (1958) found no e'9'ide nce t hat d epth 

p e rc eive d in line -drawings diffe r e d from tha t in photog r aphs, but two 

e xplana tions can be advanced for the findings of the pre s ent s tudy. 
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The first is that the bridge drawing was used to emphasise perspec-

tive cues, thus detail was monitored to this end, This stressing 

of perspective cues may have increased susceptibility to this form 

of the illusion, yet, since it has been remarked that the XR subjects 

were unlikely to h a ve had fully-developed pictorial depth perception 

skills, it may be argued that increased perspective cues cannot ex-

plain their significant increase in susceptibility. The second ex-

planation avoids this complication - the increases in susceptibility 

may have resulted from the physical properties of the drawing, as it 

was executed in h eavy black lines. In view of Fisher's (1969) 

contour proximity theory of illusions, one would expect these heavily­

a ccented contours to increase susceptibility to the illusion effect. 

6 . 13 The Effects of the Introduction of the "Perspe ctive S e t" 

The effects of the perspective set, introduced by the photo­

graph and drawing tasks, to susceptibility t o the diagram form of the 

Ponzo illusion was evaluated by comparing the pre- and post-set 

scores, the manner advocated by Cronbach and Furby ( 1970 ). Half 

of the subjects in each group were exposed to the perspective set, 

while the other half acted as a control group. I n Table 7 , the 

scores on the first and s e cond sets of Ponzo diagram trials of those 

subjects who underwent the perspective therapy are shown. 

TABLE 7 

Pre- and post-set average m ean deviations+ on the Ponzo illusion 

diagram of those Ss exposed to the photograph and drawing. 

Group 
Xhosa Xhosa Xhosa White 
Rural Urban Student Student 

Pre-set Mean .057 . 105 . 095 . 087 

Post- set Mean .058 • 201 . 190 • 211 
..... ..... 

0.032 1. 435 3.862 "' 3.594 
...... 

t 

+ Expressed in em., n· !.!1 = 15 

* p <... 01 

The proportions of increase in susceptibility to the Ponzo 

illusion which result from the introduction of the perspective set are 

relate d to extent of acculturation. The susceptibility of the two most 

acculturated groups increase d significantly; there was a marke d but not 
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significant increase in the susceptibility of the moderately-accultur­

ated XU group; while the scores of the unacculturated XR group were 

practically unchanged. 

There were no significant changes in the susceptibility of 

those subjects who were not exposed to the perspective therapy. 

TABLE 8 

Susceptibility to the first and second Ponzo diagram series 

of those Ss not exposed to the photograph and drawing: 

average mean deviations+ from 2cm. standard. 

Group 
Xhosa Xhosa Xhosa White 
R ural Urban Student Student 

1st series . 045 . 0 45 . 149 . 136 

2nd series . 027 • 105 . 155 . 143 

t 0.391 1. 101 0. 164 0. 114 

+ Expressed in em., n· _1 = 15 

As shown in Table 8, the XR group showed a d e crease in suscep­

tibility, probably due to increased familiarity with the task and equip­

ment, while the susceptibility of the XS and WS groups remained at 

approximately the name level. The XU group, howe ver, showed an 

increase in susceptibility, but this was not significant. 

Dawson (1967a ) found that, for a Temne group, field inde­

p endent subje cts acquired three-dimensional perception skills more 

r e adily than did field depen d ent subjects. Table 9 shows the results 

of analyses aimed at ascertaining whethe r the susceptibility to the 

Ponzo illusion of the more field independent subjects 
14 

in the XR and 

XU groups was influence d by the perspe ctive set to a greater extent 

than that of the field d e p endent subjects because of possibly b e tte r­

develope d depth perception skills in the former group. 

TABLE 9 

Association+ of RFT scores and increase in susceptibility 

to the Ponzo illusion after the introduction of the 

p e rspe ctive set in two non- student groups. 

--------~----------------~~----~--~----~~----~~-----Group Xhosa Rural Xhosa U1•ban 

,081 .445* 

+ T~rachoric co rre lati'Orl 
:~,. X = 2. 977, df = 1, pJ>. 10 c(. 05 

14 . The re ·sults of the RFT task are discussed below. 
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It was found that a significant correlation between field 

independence and increased susceptibility was approached in th~ 

case of the XU group, providing some support for Dawson's finding. 

This tendency was not found in the two acculturated groups ( :£ = • 063 

in both cases), since, field independent or not, all of these subjects 

would have well-developed pictorial interpretation skills. 

Degree of acculturation, and the attendant amount of ex­

posure to printed material and informal training, would appear to be 

the primary determinant of the amount of increase in susceptibility 

to the Ponzo illusion generated by the introduction of a perspective 

set. If, through acculturation, the subjects had acquired certain 

depth perception skills and inference habits , as had the two student 

groups, there was a significant increase in their susceptibility. 

These results are supported by a study by Mackavy (1970), 

who found that if a modified Ponzo figure was d escribed to subjects 

as a p ennant, thus minimising perspective interpretations, they m ade 

little illusory e rror. However, if the Ponzo was described simply 

as a figure, which was "perspective-neutral", there was an increase 

in illusory error. 

~The MU.ller-Lyer Task s 

.6. 21 Intergroup Comparison of Muller-Lyer Scores 

Comparison of the average mean deviations of the four groups 

on the 12cm. and Scm. standard settings 15 of the MU.ller-Lyer 

illusion apparatus shows that the more accultu rated (XS and WS) groups 

were more susceptible to the illusion figure than were the r elatively 

unacculturated (XR and XU) groups. (See Table 10 ). 

TABLE 10 

Susceptibility to the Milller-Lyer illusion: 

average mean deviations+ from 12cm. and 8cm. standards. 

Group Xhosa Xhosa Xhosa White 
R ural Urban Student Student 

12cm. {Mean 1. 645 1. 359 1. 653 1.847 standard 
s etting S. D. 0.596 0.767 0.677 0.75S 

Scm. {Mean 1. 016 0.757 1. 225 1. 152 standard 
set~ing 

S. D. 0.369 0.629 0.553 0.534 

+ Expre ssed in em., ,!!i = 30 

15. The reason for having two standard s e ttings is discus sed below. 



One-way analyses of variance of the scores of the four groups 

of subjects r evealed significant intergroup va riance on the 8cm. stan­

dard ( F::: 4 . 389, p<:... 01 ), but not on the 12cm. ( F::: 2. 385). 

TABLE 11 

G . + f d . . roup-to-group comparwon o average mean e v1at1ons 

from 12cm. and 8cm. standards of the Milller-Lyer illusion. 

Group 

Xhosa 
Rural 

Xhosa 
Urban 

12cm. 

Xhosa 
Rural 

I 1. 584 

Xhosa 
Student stan- 0. 050 

White 
Student 

dard 

+ t 1s : ,!!i = 30. 

* p<:.. 01 

** p<:.05 

1. 136 

Xhosa 
Urban 

1. 908 

1.54 8 

** 2. 4 <12 

Xhosa 
Student 

1. 698 

* 3.009 

White 
Student 

1. 131 

* 2.577 

' 1.625 j 
1.033~ 

As shovm in Table 11, significant diffe rences existed only 

between the XU and the WS groups on the 12cm. standard s e tting, and 

between the XU and both the XS and WS groups on t he 8cm. standard 

setting. On both settings, the XR group were more susce ptible to the 

illusion than the XU group, and not v e ry much less susceptible than the 

two student groups. 

These results a r e contrary to those expected in terms of t he 

Carpentered World type of explanation b e cause the r e lative absence of 

carpentered artifacts in the environment of the XR group should have 

resulted in the ir b e ing the least susceptible. While it is tempting t o 

attempt to expl ain this apparent dis c repancy in terms of the XU group's 

l a ck of familia rity with tasks of the Milller-Lyer type , this g r oup was 

the most accurate of all on the Ponzo diagram t ask, which was similar 

in n a ture to the Mtllle r-Lyer task and which was p e rforme d immediately 

prior to i t . 

In addition, a nalyse s of practice effects which compared the 

average m ean d e viations on first and second sets of five tria ls on each 

of the 12cm. a nd 8cm. stan:iard settL11.gs show that practice did not 

influence the performanc e of the XU group much more than that of other 
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groups on the 12cm. setting, and least of all the groups on the Scm. 

setting. (See Table 12 ). 

TABLE 12 

Deviations from mean deviations+ on the first and second 

sets of five trials on the 12cm, and Scm. standard settings 

of the Muller-Lyer apparatus. 

Group Xho sa Xhosa Xhosa \-'l hite 
Rural Urban Student Student 

12 J Mean 1.645 1. 359 1. 653 1. 847 
em. 

standard l DeviatioJ 1st 5 trials . 062 .042 .072 .053 
from . 

M 2nd 5 tnals -. 062 . 042 . 072 . 053 
ean 

{ Mean 
1. 016 0.757 1. 225 1. 152 

Deviation 
. 066 Bern. from }1st 5 trials . 029 . 070 . 105 

standard 
Mean 2nd 5 trials -. 029 . 070 • 105 . 066 

+ Expressed in em., g = 30 

The effects of practice may also be evaluated by comparing 

the scores on the 12cm. and Bern. settings as performed as first or 

s econd Mi.iller-Lyer tasks. Half the subjects in each group were 

exposed first to the 12cm. standard setting figure, and then to the 

figure with the Scm. standard setting, while the other subjects per-

formed first the Scm., then the 12cm. task. If practice or exposure 

to the illusion figure were causing decrements in s usceptibility, the 
11 second task11 scores should be consistently lower than the "first task" 

scores. However, Table 13 indicates that there were no significant 

instances of this, and that the opposite occurred on either the 12cm. or 

Bern. task for each of the Xhosa groups. 

TABLE 13 

M d . . + 12 d 8 d d . k ean average ev1at1ons on em. an em. stan ar settlngs tas s 

on the Mtiller-Lyer apparatus when performed as 

first or second Mtiller-Lyer tasks. 

Group Xhosa Xhosa Xhosa White 
Rural Urban Student Student 

12 ;-r;lst task 1. 617 1.611 1. 613 1. 962 
em. 2nd task 1. 673 1. 107 1. 693 1. 734 

standard t 0.249 1. 839 0. 311 0.805 

Scm. [1st task 1. 077 0.633 1. 306 1. 220 

standard l2n~task 0.954 0.881 1. 145 1. 084 
0.896 1. 060 0.780 0.680 

+ Expressed in em., !!,i= 15. 

\ 

' .. 
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6. 22 Age and ~ducation Tr.end~ 

No significant correlations were found between level of education 

and susceptibility to the MUller-Lyer figure in the XR and XU groups. 

(See Table 14). 

TABLE 14 

Associations+ of level of education with susceptibility 

to the M\lller-Lyer illusion in two non- student groups. 

Group 

12cm. standard 

Bern. standard 

Xhosa 
Rural 

• 267 

• 000 

+ Tetrachoric correlation 

Xhosa 
Urban 

. 029 

• 044 

As shown in Table 15, there was, however, one significant 

association of increase in age with susceptibility to the illusion. 

TABLE 15 

Association+ of increase in age with increase in susceptibility 

to the Muller-Lyer illusion in two non- student groups. 

Group 

12cm. standard 

Bern. standard 

Xhosa 
Rural 

• 000 

• 400* 

+ Techra choric correlation 
* .x..2 - = 4.800, df =I, p<_.OS 

Xhosa 
Urban 

• 000 

• 134 

This single significant :!:.. is suspect. Performances on the 

12cm. and 8cm. standard settings of the Milller-Lyer were highly 

correlated, indicating that they cannot be regarded as different t a sks, 

(See Table 16 ). However, Table 15 reveals no consistent relation­

ships between age and level of education and susceptibility to the ill­

usion, as 'r = . 000 for both groups on the 12cm. standard setting task. 

task. 
TABLE 16 

Associations+ between degrees of susceptibility to the 12cm. and 
the Scm. standard settings of the MUller-Lyer apparatus. 

Group Xhosa 
R ural 

• 400** 

Xhosa 
Urban 

• 400** 

Xhosa 
Student 

• 534* 

** )(2 :;; 4 . 8, -+ T~trachoric correlation 
*.:X... = 8. 5' df = 1' p > .. Q 1 - - -. 

White 
Student 

• 400** 

df = l,. p<..05 
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It may be conjectured that the lack of associations of age 

and level of education with susceptibility resulted from the conflicting 

influences of the two variables, a s may have occurred on the Ponzo 

illusion task. 

6. 3 Variability of Respo~ses to the Milller-Lyer 

and Ponzo Illusion Figures 

Investigators from Rivers (1901) to Jahoda (1966) have noted 

that unacculturated groups show great variability on illusion tasks in 

spite of their relatively accurate scores on these tasks. A possible 

cause oi this great variability was noted during the testing of the XR 

and XU groups for the present study. It was noticeable that, while 

their responses on the MU.ller-Lyer and Ponzo tasks were generally 

more accurate than those of the acculturated groups, most of the XR 

and XU subjects exhibited a modal tendency to e:~aggerate the typical 

method of average error response pattern. When the variable line 

w a s a djusted from a too- short setting, these subjects tended to make 

their matchings much shorter than their overall mean deviation, while 

the matchings were much longe r when the variable line was adjusted 

from a too-long setting. Table 17 shows that, for the Miiller-Lyer 

tasks, this tendency, with a single exception (the XR group on the Scm. 

standard setting), increased with degree of unacculturation. 

TABLE 17 

Deviations from means+ when th~ initial variable settings (v) of the 

Muller-Lyer were greate r and smaller than the standard s e ttings (s ). 

Group 
Xhosa Xhosa Xhosa Wh~ 
Rural Urban Student Student 

{Mean 1. 645 1. 359 1. 653 1.847 
12cm. 

stan~ard V > S • 143 .117 . 086 . 080 
s e ttmg V < S • 143 - • 117 - . 086 .080 

{Mean 1. 01 6 0 , 757 1. 225 1. 152 
Scm. v>s • 055 . 102 . 077 . 072 

standard 
setting v <..s . 055 . 102 .077 . 072 

+ E xpresse d in em. : .!!i = 30 

The accurate scores of the unacculturated groups preclude e x -

planations in terms of task-fa milia rity or understanding. While 
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differing degrees of concentration on the tasks might provide a poss­

ible explanation, it was considered that, if anything, the unacculturate d 

groups, and particularly the XR subjects, were more pa instaking than 

the student groups. 

This response patte rn was also evident in the Ponzo illusion 

task. Table 18 shows the great difference between the deviations 

of the XR and WS groups, but, in this case, little differe nce between 

the XU and XS groups. 

TABLE 18 

Deviations from means+ when the variable setting (v) of the 

Ponzo illusion apparatus was greater and smaller 

than the standard setting (s ). 

Group Xhosa Xhosa Xhosa White 
Rural Urban Student Student 

Mean . 051 . 075 . 122 . 111 

V> s • 064 . 047 • 051 . 023 

V..<::._ s -. 064 -. 047 -. 051 -. 023 

+ Expresse d in em. : n· _1 = 30 

It is obvious that, should this be a moda l r e sponse p a tte rn 

among unacculturated peoples, apparati which allow adjustment of the 

variable setting from only a too- short or too-long position, a s did 

Jahoda 1s (1966) Horizontal-ve rtical illusion apparatus, will provide 

greatly biase d r e sults. 

6. 4 The Rod-and- Fra m e T est Task 

Intergroup comparison of the RFT average mean dev ia tions 

suggests that degree of fie ld independence increases with extent of 

a cculturation. 
16 

(See Table 19 ). 

16. Although there is no justification for assuming tha t the four 
groups w e re evenly spaced on some " a cculturation scale", 
a regression a n alysis was performed on the RFT scores. 
An almost p e rfect n e gative relationship ( !:. = - . 98 ) 
was found b e tween these s cores a nd d egree of accultur­
ation. 



TABLE 19 

Average mean deviations+ from vertical on the RFT 

Group 

Mean 

S. D. 

Xhosa 
Rural 

4.322 

2. 327 

Xhosa Xhosa White 
Urban Student Student 

3.655 2.289 2.089 

2. 577 l. 107 0. 957 

+ Expressed in degrees 
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A one-way analysis of variance revealed significant intergroup 

variance (.E. = 9. 4 74, p<. 01 ), and t - tests showed that the differ­

ences lay between the two acc ulturated student groups on the one hand, 

and the two unacculturate d groups on the other. (See Table 20 ). 

+ 

* 
** 

TABLE 20 

Group-to-group comparison+ of average mean 

deviations from vertical on the RFT 

Group 

Xhosa 
Rural 

Xhosa 
Urban 

Xhosa 
Student 

White 
Student 

t 1s 

_E~.Ol 

p~. 05 

X hosa 
Rural 

1. 034 

Xhosa 
Urban 

X hosa 
Student 

2.4so** 2.622** 

* 4,788 * 3.067 0.736 

White 
Student 

Each student group was significantly l e ss field dependent than 

each relatively una cculturated group, while the r e was v e ry little 

difference between the two student groups results. These findings 

are consistent with those of Berry (1966) a nd Dawson (1967a , 1967b), 

who d emonstrated that field independence increased with acculturation 

and the attendant freedom from the forced conformity of triba l life -

a nd with the acquisition of the habits of visual analysis necessary in 

Western life. 
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The portable RFT used in this study was not standardised, 

and generated deviations from the vertical of approximately half the 

magnitude of the conventional RFT. However, it did produce a 

deviation range of some 16°, and intergroup differences were clear. 

Perhaps surprisingly in view of the significant relationship 

between acculturation and field independence, t here were no marked 

tendencies for field independence to be associated with either age or 

leve l of education in the XR and XU groups. Table 21 shows that 

only in the XU group there was a slight association between low RFT 

scores and higher education level. 

TABLE 21 

Associations+ of RFT scores with age and higher 

level of education in the two non- student groups 

Group ~~hosa Xhosa 
Rural Urban 

Age .000 • 000 

Education • 000 . 207 

+ Tetrachoric correlation 

As occurred in the illusion tasks, age and education trends may 

have been obscured by the conflicting influences of the two variables. 

In addition, the age range of approximately 20 years (20 to 40 years of 

age ) in both the XR and XU groups was possibly too limited to reveal 

t::.-enda. 

The successful communication of the RFT task requirements 

and sustained concentration of all the groups (this was the final task) 

is shown by the consistency shown under different conditions of rod 

movement and frame tilt. Table 22 shows that there were no marked 

differences between clockwise and anti-clockwise settings of the rod 

in any group. 

TABLE 22 

Average M e an Deviations+ on RFT with clockwise 

and anti-clockwise settings of the rod 

Group 

Clockwise 
Anti-clockwise 

t 

Xhosa 
Rural 
4.343 
4.300 
0.070 

+ Expressed in degrees, 

Xhosa 
Urban 
3.547 
3.763 
0.318 

Xhosa 
Stude nt 
2.377 
2.202 
0.572 

White 
Stude nt 
2. 1-zr-
2.056 
0.254 
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There were also no rr.arked differences between the series 

with the frame tilted 28° to the right and that with the tilt being 28° 

to the left. (See Table 23 ). 

TABLE 23 

Average mean deviations+on RFT with frame tilted 

28° to the left and right. 

Group Xhosa Xhosa Xhosa White 
Rural Urban Student Student 

Frame Left 28° ·1. 120 3.520 2.230 2.092 

Frame Right 28° 4.523 3.790 2.348 2.087 

t .567 . 306 . 280 . 000 

+ Expressed in degrees. 

There was a n inte rest ing tendency for the una cculturate d 

subjects' judgements to become less accurate on the second series 

of !0 trials on the RFT, while those of the two student groups b e came 

slightly more accurate. This is shown in the data in Table 24. 

TABLE 24 

Average m ean dev i ations+ on the first and s econd 

series of 10 trials on the RFT 

Group 
X hosa X hosa Xhosa White 
Rural Urban Student Student 

1st series <1. 122 3. 343 2.582 2. 175 

2nd series 4 . 522 3.967 1. 997 2.003 

t 0.563 0.710 1. 409 0.533 

+ Expressed in degrees. 

The two stude nt groups, who would b e expected to be inte lle ct­

u a lly superior to the XU and XR gl:'oups, appear to have b een abl e to 

a n a lyse a nd counter the effect of the tilt of the frame, and even im­

prove their performance as familiarity with the task increas ed. 

The two r e lative ly unacculturated Xhosa groups, however, became 

more and more affected by the tilt of the frame as the period of their 

depriva tion of verticality cues lengthened. This is the more 

typical response p att ern to the RFT. However, in no cases were 
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the differences between the scores on the first and second series of 

trials significant. 

6. 5 Inter-task Associations 

6. 51 Ponzo/MUller-Lyer Tasks 

As is shown in Table 25, there were no significant or even 

marked associations of the Ponzo with the Mi.iller-Lyer tasks 
17 

on 

intra-group comparison. 

TABLE 25 

Associations+ of the Ponzo with the two MU.ller-Lye-r tasks 

Group 
Xhosa Xhosa Xhosa Vlhite 
Rural Urban Student Student 

Ponzo/M-L lZcm. . 134* • 000 .000 . 000 

Ponzo/M-L Scm. . 134* • 000 • 000 . 134 

+ Tetrachoric correlation 

* Negativ e association 

There were negative associations between performances on 

the Ponzo and on the two Milller-Lyer tasks by the XR group, indicating 

that those susceptible to the MU.ller-Lyer were resistant to the Ponzo, 

and vice versa. Among the other groups, there was little or no 

t endency for those who were susceptible to the one illusion to be sus­

ceptible to the other. These results cast s ome doubt on the post­

ulate of Segall et al. that the two illusions are generated by similar 

inference habits, and upon Fisher's (1968a ) observation that similar 

contour properties generate the two illusions. 

6. 52 RFT / Illusion Tasks 

Furthermore, this study offers no evidence of a relationship 

between high scores on the RFT and the Ponzo and MUller-Lyer tasks, 

and therefore provides no support for a universal relationship between 

field dependence and susceptibility to illusion. The most field de-

pendent groups, XR and XU, we re the l e ast susceptible to both illusions. 

17. Table 14 has shown that the two MUller-Lyer tasks were sign­
ificant! y relate d. 
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As was found in the pilot study, however, there were slight intra-group 

associations between field dependency and susceptibility to the Ponzo 

illusion. These are shown in Table 26, which also reveals that there 

were several negative associations between field dependency and sus­

ceptibility to the Mliller-Lyer illusion. 

TABLE 26 

Associations+ of the RFT with the 

Mliller·Lyer and Ponzo tasks 

Xhosa Xhosa Xhosa White Group 
Rural Urban Student Student 

RFT/M-L 12cm. . 134* . 400** • 267* • 134* 

RFT/M-L Bern. • 000 • 000 . 000 . 000 

RFT/Ponzo • 000 . 267 • 000 . 267 

+ Expressed as 'r 1s 

* Negative association 

** Significant negative association (::)(..
2 = 4. 8, df = 1, g_<. 05) 

Further evidence that susceptibilityto the Muller-Lyer illusion 

is not relate d to mode of field approach comes from the percentage of 

illusory distortion· exhibited by each group on each of the 12cm. and 

8cm. standard settings of the Muller-Lyer apparatus. These two 

s ettings were used since the ingoing arrowheads on the standard line 

of the illusion figur e were practically joined a t their tips on the 8cm. 

setting, while they were well- s eparat e d on the 12cm. setting. It was 

expected, therefore, that the Scm. setting would generate strong field 

effects, and that it would a ffect the field dependent subjects rela tively 

more tha n would the 12cm. setting. However, Table 27 shows that 

the reverse obtained for all but the XS group. 

TABLE 27 

Percentages of illusory distortion generated by the 

12cm. and 8cm. standard settings of the Mulle r-Lye r apparatus 

Group 
Xhosa Xhosa Xhosa White 
Rural Urban Student Student 

12cm. standard 13. 7 11. 3 13. 8 15.4 

8cm. standard 12.7 9. 5 15.3 14.4 
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Apart from casting doubt upon the U.."'liversality of the relation­

ship between mode of field approach and susceptibility to illuGion, the 

finding that performances on the RFT and illusion tasks were not ass­

ociated refutes an alternative explanation to the Carpentered World 

hypothesis of cross-cultural differences in illusion-produced responses. 

As has been quoted on pages 16 and 19 of the present study, Rivers 

(1901, 1905) considered that diffe.rential responses to the Milller-Lyer 

illusion were caused by his unacculturated subjects disregarding the 

context lines while the "civilized man" tended to 1·egard the figure as 

a whole. Rivers 1 observation rr.ay be taken to mean that unaccultur-

ated subjects "blanked out" the context lines - they did not, as a field 

indepenci.ent individual is presumed to do , analyse and then attempt to 

counter the distracting effect of the field. There is some evidence 

that this "perceptual atomisation" is a modal tendency among unaccul-

turated subjects on pictorial interpretation tasks. Doob ( l965a) 

noted that Shapiro (1961) explained a Nyasa group's inability to inter­

pret drawings in terms of their failure to integrate the elements of the 

drawing. Reader (1963) commented upon this tendency in relation to 

African industrial workers' perception of safety posters. 

However, if atomised perception is modal among unaccul­

turated groups and renders them resistant to illusions having dis­

tracting context lines, they should record low errors on the RFT, as 

they would be able to "blank out'' the distracting tilted frame. It is 

clear, however, that unacculturated subjects in the present study were 

more influenced by the fra m e tilt than w e r e the acculturated subjects. 

6. 6 Summary and Conclusions 

In orde r to investigate certain anomalies evident in the 

literature, the performances of three Xhosa groups (rural dwe llers, 

urban dwe lle rs, and undergraduates) of varying degrees of accultur­

ation and a White undergradua te group, each group consisting of 30 

subjects , were measured on tests of mode of fie ld approach and sus-

c eptibility to the Muller - Lyer and Ponzo illusions. In addition, the 

effect of the introduction of a m e ntal set, which facilitate d the perception 

of p e rspective in the Ponzo figure, on susceptibility to the illusion was 

ascertained. 

Mode of fi e ld approach was m easure d by a portable version 

of the Rod-and-Frame Test. Susceptibility to the Miiller-Lyer ill-

usion was measured by a conventional movable- slide, subject-adjustable 

devic e , while a piece of apparatus which also wo rke d on the movable-
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slide principle and was subject-adjustable was developed to measure 

susceptibility to the Ponzo illusion. The set to facilitate the per­

ception of perspective in the Ponzo figure was introduced by having 

subjects match the length of Ponzo contrast lines embodied in a photo­

graph and a line-drawing of a bridge, both of these pictures having 

strong perspective cues. 

The subjects were required to perform the tasks in pre-

scribed order. Standardised English or Xhosa instructions were 

ensured by the use of "programmed" worksheets for each task. Prior 

to each experimental task, the more unacculturated subjects per­

formed comprehension checks to ensure that they understood the con­

cepts of equallength and verticality. 

The 1·esults of the study suggested that : 

(i) When groups of differing · acculturation J.evels are tested, 

there may be a pronounced negative association of field dependence 

with susceptibility to the MUller-Lyer and Ponzo illusions. In gen­

eral, the more unacculturated the subject, the more field dependent 

and the less susceptible to illusions he was. However, there was 

no evidence which either strongly supported or refuted the relationship 

between these attributes at the intra-group l evel. 

(ii) There is no intra- group association between suscepti­

bility to the Muller-Lyer and to the Ponzo illusions. This would 

h1dicate that they are not nece ssarily gene rated by similar inference 

habits or by similar contour properties. 

(iii) The introduction of a 11perspective set" increases 

susceptibility to the Ponzo illusion only among acculturated subjects, 

who have well-developed pictorial depth perception skills and who 

habitually infer depth in inverted - V configurations. 

(iv) There is a significant association b e tween acculturation 

and field independence. The unacculturated subjects, presumably 

because they lack the skills of visual analysis which are engendered 

by Western culture, were more field dependent than the acculturated 

subjects. 

(v) Provided that their degrees of acculturation are more­

or-le ss equivalent, as were those of the two undergraduate groups, 

there are no d.ifferences in mode of field approach or susceptibility 

to the Mtiller-Lyer and Ponzo illusion among Xhosa and White subjects. 
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APPENDIX ONE 

72 Geometrical Visual Illusions 
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APPENDIX TWO 

The Rotating Traeezoidal Window 

The Rotating Trapezoidal Window was designed by 

Adelbert Ames (1951) of the Hanover Institute Division of the 

Institute for Associated Research to be used as one of a series 

of demonstrations of phenomena related to the perception of 

motion. It was used in conjunction with a rectangular window 

and various cubes and tubes to demonstrate empirically the 

alterations in visual phenomena that are related to the variation 

of the trapezoidal form of a window. 

I .. --· 
I 

I 

----~· 
----- -
I--

I - -
-L_j_____ 
~ 

Diagrammatic Representation 
_of Ames' Apparatus. 

The apparatus consists of an electric motor attached to 

the ceiling, which drives a vertical shaft to which the rectangular 

window is connected. The trapezoidal window is suspected from 

another vertical shaft extending from the bottom of the rectangular 

window. The dimensions of the rectangular window are (inches) : 

length, 23t: height, 16t. thickness, 1/4 ; width of outside frame, t: 

width of mullions, 1/4 . The dimensions of the trapezoidal window 

which differ from those of the rectangular one are (inches) : 

length, 19t: height of long side, 23 5!8: height of short side, 12t: 

thickness, 118. The motor rotates the two windows about a 

common vertical axis at the required speed, usually 3 to 6 rpm. 
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The major obse1·ved phenomenon is that, when in 

motion, the rectangular window is seen to rotate, while the 

trapezoidal one often appears to oscillate back and forth through 

90 to 180 degrees. This finding is explained in terms of 

stimulus characteristics and their translations in terms of 

assumptions generated by past experience. The subject is 

thought to as surne that the trapezoidal window is a rectangular one, 

the trapezoidal shape and retinal pattern resulting from the 

particular angle of regard. As the longer edge of the trape -

zoidal window is always longer on the retina than the shorter 

edge, even when the latter is nearer to the subject, the window 

appears to oscillate rather than rotate. 

thus of an empiricistic nature. 

Ames' explanation is 
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Task Worksheets 

Worksheet for Task 1 M - L and Ponzo Communication Check. 

Seat S between E and I on one side of a table. 

Instruct the Su_!>j_~~.! 

Place 5 plywood rods on table in front of S, 
in following order away from S : 9cm, 12cm, 
.'3cm, llcm, & lOcm.I holds spare 8cn1, lOcm, 
and 12cm rods. 
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Instruction Response 

1. 

2. 

3. 

4. 

"We want to see how good you are at seeing 
when sticks are the same length. You see 
that there are sticks on the table. They 
are all of different lengths. 11 (Demonstrate 
by squaring ends on table, then re-arranging 
in above order) 11 Do you see they are diff­
erent lengths? 11 

(Show spare 8cm rod) 
''Now I want to know which stick is the same 
length as this one I hold. So I look at the 
sticks and put it next to the stick I think is 
the same length11 (Plac e spare next to Scm 
rod) 11 I can measure they are the same 
length by putting them like this . 11 (Align 
spare rod on top of the other on table top, 
then replace them flat next to each other 
on table . Indicate them:) 11Are you sure 
these two sticks are the sar.ne length ? 11 

11Here are the sticks. 11 (Hand to S) 11Hold 
them together. Do you still think they are 
of different lengths? 11 (Replace 8cm rod 
on table and retain spare Bern rod). 

(HandS spare lOcm rod) 
''You find the stick that is the same length 
as this one. You can measure like this, 
the n put the stick you are holding next to 
the one that is the same length like this. 11 

(Demon strate with spare 8cm rod. ) 

Yes ..... 
No ..... . 

Yes ..... 
No ..... . 

Yes 
No. 

Succeeds. 
Fails .••• 

2 
1 

4 
3 

End 
4 

6 
5 



5. 

6. 

(Take spare lOcm rod from S) 
11No, they are not the same length. 
Look, they are different. 11 (Align two 
rods upright) . 11This one is longer/ 
shorter" (Demonstrate) "Now try 
again to find the stick that is the same. 11 

(Remove spare 1 Ocm rod and hand S 
12cm spare rod). 11Now find the stick 
that is the same length as this stick. 
Measure it and put it next to the one 
which is the same length." 
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Succeeds. 
Fails .... 

Succeeds. 
Fails • .• 

Worksheet for Task 2 : Ponzo Diagram (I) 

Preparation Seat S at ease in front of Ponzo apparatus. I stands 
on left next to S, while E sits behind apparatus to take 
readings and set variable line. 

---·--·-- - ··- · 

Set_ui: -~EP.~.:~.~~~- Apparatus is placed on table which permits 
easy viewing. Diagram slide is in position, and 
variable line is set to maximum (4cm), 

Instruct the Subject 

1. 

2. 

3. 

Instruction 

"You remember how you found sticks of 
the same length and how you made the 
lines in that box (indicate M - L apparatus) 
the same length. Now I want you to make 
more lines the same length." 

(PutS's eyes to viewer and indicate 
standard line) "Do you see this top red 
line here?" 

(Indicate variable line) 
"Do you see this bottom red line here? 11 

Response 

2 

3 

4 

6 
End 

End 
5 



4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

(Indicate variable line) 
"Is this bottom line longer or shorter 
than the top line? 11 (Indicate standard 
line) 

(Place S' s left or right hand on adjust­
ing knob and guide it to turn knob to 
the left} "See how if you move this 
knob this way the line gets shorter. 11 

(Guide S' s fingers to turn knob to the 
right) 111£ you move the knob this way 
the line gets longer. 11 

(Cease guidance) 
"Make the line short. 11 

11Make the line long. 11 

"Now make the bottom line that you can 
move the same l ength as the top line." 

(Ensure S sits at ease with hand off 
adjusting knob) 11Sit back with your 
hands in your lap. 11 

(E sets variable line for first trial) 
"Make the lines the same again. You 
are g oing to make them the same a lot 
of (10) times". 

Instructions 10 and 11 continue until 
testing completed. 
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"Longer". 5 
"Shorter" End 

6 

7 

Succeeds. 8 
Fails ... 5 

Succeeds. 9 
Fails. ••.. 6 

10 

11 

12 

End 
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Worksheet for Task 3 : Miiller-Lyer 

Preparation Seat S at ease in front of M - L apparatus. 
I stands on right next to S, while E sits behind 
appa:rr.}.tu.s to take readings and set standard 
and variable slides. 

Set up Apparatus Apparatus is placed on table in front of S. 
Standard slide is set to 12cm; variable slide to 
2cm. Lid is in position, 

Instruct the Subject 

1. 

2. 

3. 

4. 

5. 

6. 

Instruction 

"You remember how you have found sticks 
of the same length. Now I want you to 
make lines in this box the same length. 11 

(PutS's eyes to viewer and indicate 
standard line from right to left. ) 
"Do you see this line here? You see 
it goes from here to here. 11 (Indicate 
twice). 

(Indicate variable line). 
"Do you see this other line here? 
It goes from here to here. 11 (Indicate 
twice). 

(Indicate variable line) 
"Is this line longe r or shorter than 
this line? 11 (Indicate standard line. ) 

(Place S's right hand on adjusting knob 
and guide it to turn knob to the right. } 
"See how if you move this knob this way 
the line gets longer. 11 

(Guide S's fingers to turn knob to the 
l eft . ) "If you move the knob this way, 
the line gets shorter. 11 

Response 

2 

3 

4 

"Longer". End 
"Shorter". 5 

6 

7 



7. 

8. 

9. 

10. 

11. 

12. 

(Cease guidance) 
"Make the line longer. " 

"Make the line shorter." 

"Now make the line that you can move 
the same l ength as the other line. 11 

(Ensure S sits at ease with hand off 
adjusting knob) "Sit back with your 
hands in your lap. 11 

(E sets s tandard and variable lines for 
first trial) "Make the lines the same 
again. You are going to make them 
the same a lot of (10) times." 

Instructions 10 and 11 continue until 
testing completed. 

Worksheet for Task 4 : Ponzo Photograph 
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Succeeds. 8 
Fails. • • • 5 

Succeeds. 9 
Fails.. . • 6 

10 

11 

12 

End 

Preparation Seat S at table, flanked by E and I. 

Set up Apparatus Ponzo apparatus is on floor next to E. Photo 
and diagram slides are on table in front of I. I 
has rod on table in front of him. 

Instruct Subject 

No. Instruction 

1. (Hold diagram slide in front of S ) 
"You have just made the red lines inside 
this (indicate) the same length. " (Place 
on table in front of S and hold photo slide 
in front of him. ) "In a moment I want you 
to make lines inside this picture the same 
length. This is a picture of a bridge, 
with telephone pol es and the road on the 
other side of the bridge and veld behind the 
bridge. 11 (Indicate) 

Res pons~ 

2 



z. 

3. 

4. 

5. 

6. 

"You see this end of the bridge 
nearest to you (indicate) looks 
longer than the edge of the bridge 
far away from you. (Indicate} 
Is this end near to you really 
bigger than the other end, or is 
it the same?" 

"No, it just looks bigger. It is 
really the same. When things 
are far away from you, they look 
smaller than things which are near 
to you. 11 (Place rod on table in 
front of S} "If I put this stick 
the re and measure it with my fingers 
like this (meas ure between thumb 
and forefinger) the stick looks this 
big. 11 (ShowS fingers) "If I hold 
it near to me like this, (hold near 
eyes}, it looks this big. 11 (Indicate) 
"Here, you try it. 11 (Guide S through 
procedure) "Now look at this tele­
phone pole and this telephone pole. 11 

(Indicate 1st and 3rd poles) "This 
one (1st) looks bigger than this one 
(3rd). Is it really bigger or is it the 
same? 11 

"Yes, that is right. It is the same, 
but why does it look bi ~P.'er? 11 

"Yes, it looks bigger because it is 
n ear to you. 11 (P lac e slide i n Ponzo 
apparatus) "Now make the lines 
the same again. Once again you 
are going to make them the same a 
lot of (1 0 ) times. 11 

Readings taken as in Task 5. 
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Bigger. . . 3 
Same .... 4 

Bigger. • • 3 
Same •... 4 

Further away 5 
Do not know •. 3 

6 

End 
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W~heet for Task 5 : Ponzo Drawing 

Preparation S, E and I seated as for Task 6. 

Set up Apparatus As for Task 6, with addition of drawing slide. 

Instruct Subject 

1. 

2. 

3. 

Instruction 

(Hold photo and drawing slides in 
front of S) "You see that this 
(indicate drawing) is a drawing of 
this (indicate} photograph. Here is 
the bridge and here are the telephone 
poles. As the bridge gets further 
away from you, it looks as though it 
gets narrower. As the telephone 
poles get further away from you, they 
seem to get smaller. Remember, 
the bridge is really the same width 
at that end (indicate far end) as at 
this end. (indicate near end). Also, 
all the telephone poles are the same 
length. They only look smaller when 
they are far away from you. " 

(Place drawing slide in Ponzo 
apparatus, and position S in front) 
" Now make the lines the same again. 
Again, you are going to make them 
the same a lot of (10) times. 11 

Take readings as i n Tasks 5 and 6. 

Worksheet for Task 6 : Ponzo Diagram (11) 

Preparation As for task 7 

Set up Apparatus As for Tas k 7. 

Instruct Subje ct 

1. 

Instruction 

(Hold diagram slide in front of S) 
"Now we want you to make the lines 
inside this the same length again." 
FOR EXPERIMENTAL GROUP ONLY. 
" You see how this (indicate inverte d -
V) looks like the sides of the bridge 
in this photo and this drawing" (Trace 
V 1 s on both). 

Response 

2 

l 
3 

End 

Response 

2 



2. Place diagram slide in Ponzo 
apparatus and take readings as 
in Tasks 5, 6 and 7. 

Worksheet for Task 7 : RFT Communication Check 
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End 

Preparation Seat S between E and I on one side of a table 

Set up Apparatus Place RFT model and spare rod on table 
in front of I 

Instruct the Subiect 

1. 

2. 

3. 

4. 

5. 

6. 

Instruction 

"We want to see how good you are a t 
making a stick point straight up to 
the sky. You must make it point 
straight up, like you are when you 
stand up". (Stand up, indicate 
verticality by pointing hand from 
feet through head to roof) "Do you 
understand what 'straight up' means? 11 

(Hold RFT model, frame square, rod 
45° left, in front of S. Indicate rod. ) 
"Is this stick straight up? 11 

"Make it straight up. " 

(Hold spare rod vertical) 
"Is it straight up like this stick? 11 

(Remove spare rod) 
"Then make it straight up to the 
sky like that stick was, '' 

(Hold RFT model 45° left. rod 
45° right) "Make it straight up 
again. " 

"Yes" 
''No" 

2 
1 

"Yes" ... 1 
"No" . . . 3 

Does 6 
Does not 4 

11 Yes 11 End 
"No" 5 

Does 6 
Does not End 

Does. . . 8 
Does not 7 



7. 

8. 

"No, that is not straight up. This 
piece of wood is crooked, but you 
must still make the stick straight 
up like this" (Show spare rod 
vertical). Now make it straight up." 

(Hgld RFT model 45° Right, rod 
45 left. ) "Make it stl·aight up 
again." 

Worksheet for Task 8 : Rod-and-Frame Test 
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Does ..• 
Does not 

Does .•. 
Does not 

8 
End 

End 
7 

Preparatig£ Seat S at ease in front of RFT apparatus. I sits 
on S 1 s right, while E sits behind apparatus to 
take readings and set the rod and frame. 

Set up Apparatus Place RFT apparatus with viewer at czrpropriate 
height in front of S. Set frame to 28 right, rod 
to 45° left: 

Instruct the Subject 

1. 

2. 

3. 

Ins truc tion 

"You have just shown 1ne that you 
are good at making a stick point 
straight up to the sky. Now I want 
you to make the stick in here (indicate 
apparatus) point straight up too. I have 
made the lines in the box not straight 
up to try and trick you. 11 

(P ut S's eyes t o viewer and move 
rod to and fro) "Can you see the 
stick moving in the box ? " 

(P ut S 1s right hand on adju sting knob 
and guide it to turn knob to and fro) 
11 You can move the stick by turning 
this knob. Move it for me. " 
(C ease guidance) 

Response 

2 

"Yes "... 3 
"No" . . • 2 

Succeeds. 4 
Fails ••.• 3 



4. 

5. 

6. 

7. 

"Now make the stick point straight 
up. You can take as long as you 
like. 11 

(WithdrawS's head from viewer and 
use RFT model) "No, that is not 
straight up. Remember how you 
made this stick straight up even 
when this piece of wood was not 
straight up? Like this .(Demonstrate). 
Now make that stick point straight up". 

( 
0 0 E sets frame to 2 8 left, rod to 4 8 

left) "Now I want you to make that 
stick point st r aight up some more 
times." (Guide S 1 s eyes to viewer) 
"Kee p your eyes in here until I tell 
you we have finished everything. 
Now make the s t ick point straight up. 11 

Final intruction of Instruction 6 
repeated for each trial until testing 
con'1pleted. 
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Succeeds. 6 
Fails • . .• 5 

Succeeds. 6 
Fails . . . End 

7 

End 



S No. 

Race 

~choolin_g_ 

!late tested 

Visual acuity 

ROD START 
POSITION 

APPENDIX FOUR 

INDIVIDUAL RECORD FORM 

Name 

Handedness 

Area of habitat 

Time tested 

Testing Record 

ROD-AND-FRAME TEST 

Date of birth 

Occ~pation 

Test area 

Interpreter 

FRAME 28° LEFT FRAME 28° RIGHT 

Mean Mean 
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Mean Error 
of start 

{li 0 L + R) Rod c-w Rod a-c Error Rod c-w Rod a-c Error Positions 

48 
43 
46 
41 
50 

Mean Error 

Mean Error 
Clockwise 

Settings 
(CM) 

"'0 12 ,.... 
cd 

"'0 Error 
~ 
cd 

8 ..... 
(/) 

Error 

Mean Error 

D 

3. 5 17 . 5 

DIAGRAM {1) 
Set-

Mean Error 
Anticlockwise D 

MULLER-L YER 

VARIABLE 

2 16. 5 3 18. 5 1.5 17 

PONZO 

PHOTO DRAWING 

Overall D 
Mean Error 

Mean 
2. 5 18 Error 

DIAGRAM {2) 

Mean Mean Mean Mean 
ting Set 1 Set 2 

Error 
Set 1 Set 2 

Error 
Set 1 Set 2 

Error Set 1 Set 2 Error ( em ) 

4 
1 
3 
0 
2 

M.E. 

Remarks 

Experimenter 

TVGS/ 1970 



123 

APPENDIX FIVE 

The Bausch and Lomb Master Ortho-Rater 

The Master Ortho-Rater, developed between 1940 and 

1943 by Tiffin, Wirt , Kuhn and Shephard in conjunction with Bausch 

and Lomb Inc., incorporates a battery of twelve visual tests. 

Its major professional and industrial use is to screen visual skills 

and reveal for referral to an optometrist those persons who may 

benefit from a closer eye examination. Essentially, the 

Ortho-Rater is a specialised stereoscope containing twelve test 

slides, seven of which test "distance" vision and five of which test 

"near" vision. The visual skills tested are: 

1. For distance and near vision: 
{i) Heterophoria, vertical and horizontal 
(ii) Visual acuity, monocular and binocular 
{iii) Stereoscopic vision 

2. Colour vision is tested in the "distance" condition 
only. 

The instrument and the standard testing procedure enable 

the control of all variables except the one being tested to be realised, 

and has been shown to be highly valid in terms of the factor being 

tested and highly reliable as regards repeatability of results. 

(Sulzman, Cook and Bartlett, 1947; Gordon, Zeidner, Zagorski 

and Uhlaner, 1954.) 

In the present study, a Master Ortho-Rater was used in 

the "near" condition to test binocular visual acuity and stereoscopic 

acuity. 

The visual acuity test objects consist of large squares 

with diagonals at 90 degrees and 180 degrees respectively. 

Division into nine smaller squares enables the small square in each 

of the four corners to be used as the testing target. The target 

square is checkerboard-pa'i:terned, while the remaining corner and 

central squares are fill ed with half-tone dots. The subj e ct's task 

is simply to indicate the corner in which the checkerboard is 

situated (upper, lower, l eft or right). Gradations in the sizes of 

the squares give acuity targets in twelve steps of progres sive 

difficulty. As this is a non-letter test, no language or educationa~ 

requirements are important in its administration. 
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The stereoscopic vision test consists of a slide with 

nine rows of numbers, each of the test rows having six 

(1, 2, 3, 4, 5, 6. ) . In each row, one number is located 

optically closer to the eyes of the subject. His task, which 

grows progressively more difficult, is to indicate the outstand­

ing number. Obviously, this test involves certain educational 

skills as well as depth perception. 

Both the above tests are scored in accordance with the 

Scoring Key and Manual provided by Bausch and Lomb Inc. 
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APPENDIX SIX 

The Kinetic Visual Display Apparatus 

The Kinetic Visual Display Apparatus produced by the 

Marietta Apparatus Comt>any was used in the pilot study. The 

apparatus consists of a continuous plastic belt of black and white 

3cm-wide stripes mounted on electrically-powered rollers, and 

controlled by a control box which has on/off, forward/reverse, 

and run/ stop switches. The desired speed of rotation of the 

belt can be varied by setting a pointer on a calibrated dial on the 

control box.(30rpm were employed in the pilot study.) 

A heavy wooden base and a plywood frame, both 

painted medium grey, were constructed to support the apparatus 

and impart a "television screen" effect to the moving belt. The 

dimensions of the actual stimulus were : vertical, 30cm; and 

horizontal, 50cm. 

This apparatus is used to study illusions of movement due 

to disturbances of the image/retina system, the most marked of 

which is known as the "waterfall effect". This i s exemplified by 

phenomena such as the apparent "backward" rotation when the 

turntable of a record-playe r is stopped after its central pivot has 

b een fixated for approximately half a minute. Gregory ( 1966) 

points out that this illusory effect cannot be due to eyemovements, 

and this can be shown by using the Kinetic Visual Display Apparatus. 

If the moving belt is followed acros s the screen, then the 

eyes rapidly returned to the beginning of the screen when the end is 

reached, this being done sever al times, there is no illusory after-

effect when the belt is stopped. If the head and eyes are held 

steady, however, the belt appears to move backwards for an instant 

after it has been stoppe d. This suggests that the illusory effect 

is generated by the image/retina system. (Anstis and Gregory, 1964)1 

A review of literature on the autokinetic effect is pro­

vided by Gregory and Zan gwill (1963). 
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APPENDIX SEVEN 

Hewlett·Packard 9100B Statistical Models 

One V' ay Analysi s o f Variance m x n 

This programme separa tes the to tal variance in a table of data 

into a po rtion due to chance and a p o rtion due t o differences b e tween 

and population means unde rlying each column of sample data. · It the n 

calcula tes the variance r a tio . 

n 
nm(m-1) :z (xj -x) 

j =l 
F = m n 

(n-1) :z z (x1 j -xj) 
i=1 j =1 

with v i. = n - 1 degr ees of freedo m 

v2 - n (m - 1) degrees of freedom -
whe r e 

1 
m n -X -- :z z xij mn 1=1 j=1 

1 n 
xj = z x1j n j=1 

Th e e qua tio n used by the progr a mme is : 

[ 
n [- m ~2 1 1 n m J2 J nm(m-1) Z Z X · - - 1 Z Z X 

j=1 1=1 
1 j_ mn :-.~1=....;1;;._..;;1;...=~1~-i-j-=--~--------

(n-1 )[ ~ ~ X2 
- _1.. [ ~ ~ X ]

2 
-

1 ~ [ ~ X J- 2 
+ _!_ r~ 

j =1 1=1 ij mn j = l i =l ij mj=1 i =l ij mn Lj=1 

Re fe r ence: F r eund, J ohn E ., Mat hem a tica l St a tistic s , 
F r e nti c e :t:a ll (1 962) 
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Mean and Standard Deviation 

This programme calculates the mean, X, and standard deviation, S, 

of a set of data points by the equations 

X= and s = 

Reference: Introduction to the Theory of Statistics 
by Mood and Gl:"aybill 

McGraw-Hill 1963 

n-1 

Linear Regression and Correlation Coefficient 

This programme calculates the equation of the straight line of best fit 
of a set of data points. The best fit is determined by minimizing the 
sum of the squares of the deviations of the data points from the line. 

The programme calculates m and b for the equation 

y = mX + b. 

The programme also calculates a correlation coefficient r, an indication 
of goodness of fit. Note -1 !S r .t:.. 1 where the sign corresponds to 
the slope m. If r = 0 there is no correlation, and if r = + 1 there is 
perfect correlation or a perfect fit. 

The defining equations are 

b c y L."\X 

n 
~ yi 

where - 1=1 and y = n 

n 
l": (xi- x) (Yj_- Y) 

1=1 r = 

J 1~1 (xi- x)2 

Reference: Mathematical Statistics 
by John E. Freund 

Prentice-Hall 1962 

~ (Yi- Y):a 

n 
~ xi 

i=1 X = n 
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APPENDIX EIGHT 

The Ponzo Apparatus 

The Ponzo apparatus illustrated in Figure 16 consisted of an 

oblong hollow box, with a viewer positioned at one end and a stimulus 

figure slide holder at the other. Through the hollow box ran a steel 

shaft to which were attached the knob and pinion gear which rendered 

the apparatus subject-adjustable. 

The Oblong Box and Viewer 

The box was constructed of plywood, Smm. thick. It 

measured 65cm. long 7cm. high, and 2lcm.wide. 'The width of the box 

provided a stable base for the appar·atus; the height allowed for the 

required v ertical movement of the variable slide; and the l ength of the 

box approxima ted the arm's-reach of an adult male. (These di­

mensions were arrived at after experimentation with cardboard mock­

u ps). 

The Viewer, constructed of wood, served to position the 

subject's eyes at a level midway between the s t andard and variable 

lines of the stimulus figures. 

The Slide Holder 

The Slide Holder, which held the s timulus figure s lides, was 

constructed of white perspex, 3mm. thick. It was secured by two 

wingnuts to the rear end of the Box, and was detachable. 

l. L-mountings 
2. Notch 
3. Standard line 

background 
4 . Rectangular 

aperture 
5. Variable line 

slide supports 

6. Hole for shaft 
7. Block 
8. Holes for bolts 

3 9. Front support 

Not to scale 

Rear Eln. of Slide Holder 

The L - mountings held the stimulu s figure slides in position, 

and were constructed of Smm. x 3mm. black perspex. 

The notch :1t the top of the slide holder allowed for easy 
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extraction of the stimulus figure slides. The red background for 

the standard line was painted above the rectangular aperture into 

which the variable line slice fitted. The support shown, plus 

spacers and minor supports which are not shown, ensured free ver-

tical movement of the variable line slide. The perspex block bonded 

to the front support acted as a mounting for the adjustment shaft, 

which passed through a hole drilled through the block. To the rear 

of one of the back supports was pasted a paper measure, which to­

gether with the pointer on the variable line slide, allowed readings 

to 0. 5mm. to be taken. 

The Variable Line Slide 

The variable line slide, which, when moved up and down 

vertically, served to vary the length of the variable line, fitted into the 

rectangular aperture of the stimulus figure slide holder. 

constructed of perspex, 3mm. thick. 

I I 

1. Variable line 
background 

2. Aperture for 

L_ shaft 

_l 3. Rack gear 
mounting 

Q) ~. Pointer 

~ 

0 

Front Eln. 

Variable Line Slide 

It was 

r-

~ 
-4 

0 

3 

0 

,_,_ 

Rear Eln. 

The triangular red-painted variable line background served to 

vary the length of the lowe r line as the slide was moved. The aper-

ture accommodate d the adjustment shaft , while the rack gear mounting, 

a strip of perspex extending past the teeth of the rack gear, ensured 

that the pinion g e ar m eshed corre ctly. The pointe r attache d to this 

I 
I 
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mounting indicated the lengt h of t he variable line. 

The Adjustment Mechanism 

The adjustment mechanism consisted of a 3mm. diameter 

steel shaft, 68cm. long, extending from the adjustment knob at the 

"viewer" end of the Box to the control knob behind the stimulus figure 

slide holder. 

The small spring behind the adjustment knob prevented undue 

backward/forward movement of tl'~e shaft. 

bonded together, thus they moved as a unit. 

Items 5, 6, and 7 were 

The pinion gear fixed to the shaft was 1. Scm. in diameter , 

and had 24 t eeth. 

The Stimulus Slides 

There were three stimulus slides, each measuring 24cm. high 

and 25cm. wide. The slides were made of black perspex, 1. 5mm. 

thick, and on them were pasted the stimulus figures. The figures 

consisted of a conventional Ponzo figure, a photograph of a bridge and 

its surroundings, a n d a line drawing of the same scene. (See Figure 

16). 

The standard line in each slide was 2cm. long and 2mm. wide 

and was produced by an aperture b eing cut in the slide , thus rendering 

the red background painted on the stimulus figure slide holder visible. 

An aperture 4cm. long a n d 2mm. wide was cut in each slide to allow 

the variable line to be visible. The two lines were 6cm. apart. 

The Ponzo Diagram consisted of the conventional Ponzo figure 

drawn in black on a white background. The context lines were 13cm. 

long, and were angled at 55° from each other. Initially, the lines 

were at the same angle to each other as are those of the slides of the 

bridge shown on the other two slides. However, trials indicated that 

this angle - 110°- when used in the d iagram produced no illusory 

effect. 

The Bridge Photograph_ was taken in the Albany district. The 

bridge shown on chosen because the adjacent telephone pol es added to 

the perspective effect and it did not have the heavy white lines, which 

are found on modern tarred bridges, down its centre. In this photo-
o 

graph, the roadway edges were at an angle of 110 . 



The Bridge Drawing was produced from a tracing of the 

photograph, although detail was monitored to enhance the effect of 

perspective. It was drawn in black ink on white paper. 

Ponzo and Muller-Lyer Comprehension Check 
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To ensure that unacculturated subjects were familiar with 

the concept of equal length before being exposed to the Ponzo and 

Muller-Lyer experimental tasks, they were required to match plywood 

rods, Smm. thick and Smm. wide. There were eight such rods, 8cm. 

(2), 9cm., lOcm. (2), llcm. and 12cm. (2 ) in length. 

I . 
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AP::?ENDIX NINE 

The Portable Rod-and-Frame Test 

The portable RFT illustrated in Figure 14 consisted of a base 

on which were mounted the tapered circular tubes through which the 

rod-and-frame display was viewed, a rod adjustment mechanism 

which could be operated by the subject and by the experimenter, and 

a pointer on a protractor, from which r eadings were taken. Many 

of its dimensions were based on those of Morris' (1967) Rod-and­

Frame Box. 

Base and Mountin~ 

The base was constructed of wood 1. 6cm. thick and m easured 

35cm. x 2Scm. To this black-painted base were bolted four mount-

ings, constructed of 1. 1cm. thick perspex, two of which held the 

adjustment shaft and two the rod control shaft. These mountings 

were 19cm. long with hol es drilled at a height of 17. Scm. to accom­

modate the two shafts . 

The tube mounting was constructe d of wood and formed a 

cradle onto which the exterior tube was nailed. 

Exterior and Interior Tubes and Viewer 

The exterior tube , 22cm. long, held the interior tube, which 

was glued into position. Both tubes were m ade of plastic. The 

exterior tube t a uered from a d iameter of 22cm. at the open ("rod­

and-frame") end to a diameter of 16cm. at the end into which the 

vi ewer was fitted. It was 25. Scm. long, and was spray-painted matt 

black, both ins ide and out. 

The viewer was constructed of tin, with a soft rubber lining. 

It was shaped to e nsure that once the subject was positioned to look 

through the viewer, external cue s were not visible . 

Rod and Frame 

The Rod was 11. 3cm. long and 3mm. in diameter. It was 

constructed of steel shafting which was painted black and welded to the 

rod control shaft. 

The Frame, which measured 11. 5cm. square with lines 3mm. 
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thick, was painted in glosE= black on opaque white perspex, 25cm. 

square and 3mm. thick, which had bee n rubbed with a mild abrasive 

substance to obviate any reflection. The rear surface of the perspex 

was spray-painted light grey to prevent any show-through of light or 

mechanism. 

The Rod-and-Frame dimensions follow those us e d by Morris 

for her Rod-and-Frame Box. 

The Frame was centered 2 . 5mm. from the end of the interior 

tube , t hus allowing light entry to render the Rod-and - Frame clearly 

visible at 2Rcm. from the viewer, the distanc e used by Morri s . When 

suitably positioned to the source of light, a bright but diffused illumin · 

ation, casting no shadows, wa s obtained. 

The perspex square upon which the Frame was painted was 

mounted on a s t eel collar which was connected to a mounting and 

allowed the rod control s haft to revolve fr eely within it. The perspex 

square was held at the 2 8° right and left positions by s h a fts , 5cm. long, 

which extende d through brackets fixed to the perspex square into holes 

drilled into the wooden bas e . 

Rod Control Shaft 

The ste el rod control shaft was 10. 5cm. and 3mm. in diame t e r . 

To one end was weld ed the Rod, to the other the deviation pointer. It 

was supported by two mountings ; a protractor, 12. Scm. in diameter 

and mounted on perspex b e ing affixed to the r e ar mounting. This en-

abled readings to 0. 5° to be taken from the deviation pointer. 

A pulley, 2cm. in diameter was fixed to the middle of the 

shaft. 

Adjustment Mechanism 

The adjustmmt m e chanis m cons isted of a round brass knob, 

2 . 5cm. in diameter , on one end of a 3mm. diameter s t eel shaft, 37cm. 

long , with the experim ente r' s control knob fixed to the other end. 

Springs positione d b etween the knobs a nd two mountings pre v ent ed 

undue backward/forward movement of the s ha ft. 

The pulley, 2cm. in diameter , was fixed to the adjustment 

s h a ft directly oppo s ite the pulley on the r od control shaft. A l ength 

of knotted cord connected to two pulleys, which were 13cm. apart, 

and enabled accura t e and s lip- f ree a dju s tments of the R od to b e mad e . 
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The Comprehension Check 

The RFT comprehension check was used to ensure that the 

unacculturated subjects were familiar with the concept of the true 

and unchanging vertical before they were exposed to the RFT experi­

mental task. It was a 18cm. plywood square, painted white, with 

a lcm. wide border imparting a "frame" effect. A black-painted 

plywood rod, lcm. wide and l6cm. long, was fixed by a small bolt 

through its centre to the centre of the square. The rod could be 

revolved freely by hand. 
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APPENDIX TEN 

The Muller- Lver Illusion Apparatus 

The Miiller--Lyer figure (See Figure 15) was housed in a box 

of the same dimensions as that of Day (1962)- it was 65. Scm. long, 

41. Scm. wide, and 41. Ocm. deep. 

Box Viewer, Lid and Base 

The box was constructed of black perspex, 5mm. thick, with 

apertures in the front and rear ends for the viewer and Miiller-Lyer 

figure slides respectively. The latter aperture measured 41. 5cm. 

long and llcm. high. The interior of the box was spray-painted 

matt black to avoid reflection. 

The viewer was constructed of wood and was centered with 

the horizontal line of the Muller- Lyer figure, which was 25cm. from 

the bottom of the box. 

The lid of the box was detachable and extended from the 

viewer end to within 17cm. of the rear end, thus allowing natural 

illumination of the Muller-Lyer figure. 

The box was fixed by wingnuts to a 67cm. square wooden base, 

2cm. thick, thus enabling it to be detached for transport when necessary. 

Two platforms on the base were fixed to the mountings for the adjust­

ment shaft. 

Adiustment Mechanism 

The adjustment mechanism for the variable slide consisted 

of a steel shaft 72cm. long and 3mm. in diameter supported between 

two metal mountings. Two springs prevented undue backward/forward 

movement of the shaft, which had an adjustment knob and a control knob 

fixed to its ends. 

A 36-teeth pinion gear, 2cm. in diameter, was fixed to the 

shaft and meshed with the rack gear fixed to the variable slide. The 

rack gear was 2 3cm. long and allowed the variable slide to move 

freely through a range of 2 0cm. Strips of perspex 1. Smm. thick 

were bolted to the sides of the rack gear. These extended 3mm. past 

the teeth, and ensured that the rack and pinion gears engaged squarely. 
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The Miiller-Lver Figure 

The conventional composite version of the Miiller-Lyer 

figure, with horizontal lines between the "arrowhead" obliques, was 

used. 

All obliques were 4cm. long and 2mm. wide, angled at 45° 

degrees from the horizontal line, which was also 2mm. wide, but 

extended along the length of the fixed centre slide, i.e. 41. Scm. 

The obliques and horizontal line were black-painted in precut grooves 

in the slides. 

The obliques did not touch the horizontal line, but were 

positioned lmm. above and below it. There was a gap of 2mm. in 

the horizontal line at the intersection of the middle diagonals. 

These measures made the communication of the task, i. e . 

"make the lines the same length", extremely simple. 

The Slides 

The standard, variable and fixed centre slides were constructed 

of white perspex, 3mm. thick. The backs of these slides were spray--

painted light grey to prevent the show-through of shadows and of those 

portions of the black horizontal line painted on the fixed centre slide 

which were concealed behind the standard and variable slides. (See 

Figure 15b). 

The fixed centre slide, with the horizontal line and the middle pair of 

obliques painted on it, was bonded to mountings at the rear of the box. 

The mountings allowed the two movable slides to move freely in front 

of the centre slide. 

The standard slide, always positioned to the subject's left, was moved 

manually by the experimenter to obtain the required standard settings. 

The slide was 20cm. long and 13cm. wide, with obliques painted on 

the edges of triangular cut-out. The centre notch served to extend 

the horizontal line to the intersection of the obliques. 

A paper measure, marked in millimetres, was glued to the 

back of the slide. This measure enabled the standard horizontal 

line to be set at the required length for each set of trials. The 

end of the fixed centre slide was used as the length indicator. 

The variable slide was adjusted by the subject activating the rack and 

pinion gear mechanism. The rack- gear was bonded and bolted to 

the slide, which was always positioned to the viewer's right. 
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The slide was 24. Scm. long with the notched triangular 

section, on the edges of which are painted the obliques , extending 

a further 2. 8cm.; and 13cm. wide. As in the standard slide, the 

notch served to extend the horizontal line to the intersection of the 

obliques. 

A paper mea sure glued to the rear of the slide measured the 

exposed l ength of horizontal line in the same way as does the measure 

on the standard slide. Readings to 0. 5mm. could be taken. 

The comprehension check for this task was the same as 

that for the Ponzo task. (See Appendix Eight). 



APPENDIX ELEVEN 

Individual and Group Results on the 

RFT and Muller-Lyer and Ponzo Illusion Tasks'~' 

Xhosa Rural, Xhosa Urban, Xhosa Student 

and White Student Groups 

:t: RFT results expressed as n° deviation from vertical, 

mean of 20 trials. MU.ller-Lyer and Ponzo illusion 

138 

results expressed as !;em. deviation from length of standard stimulus, 

m e an of 10 trials. Individual results are thus 

expressed as mean deviations, and group results as average 

mean d eviations. Minus signs identify non-illusion-produced 

responses on the Muller-Lyer and Ponzo tasks. 
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j 
1 r - r _ 

S ~due-~ Mill1er-Lyer f Ponzo 
No.Age . RFT --.....------.-------,-------! 

I htton 12cm. !' 8-cm~ • fDiagram I Photo I, Drawing Diagram 
Yrs)(Yrs) t 

r---;---;1--+! ---+-----:-~-----r-· ___ ..____ - I 

1 1a 4 2. 625 1. 18 I o. 99 • o6o -. 095 -. o35 . o5o 

2 42 0 4. 800 1. 16 1. 09 I - 0 115 - • 025 - • 060 - • 165 

3 18 8 4.625 2.62 1.20 .110 .010 .325 .050 

4 17 5 4.825 1.47 0.67 • 120 .305 . 415 .260 

5 40 5 5. 300 1. 34 o. 44 • 005 ' • 065 • 070 - . 030 

6 28 4 1.175 1.69 1.20 .040 ~ .165 .135 .205 

7 35 7 9. 600 1. 04 1. 14 . 175 • 040 . 125 • 020 

8 26 0 4. 625 1. 38 1. 30 • 015 . 115 • 160 • 080 

9 34 7 4.125 0.87 1.08 .185 .055 .210 .235 

10 24 6 9.300 1.80 0.64 .105 .030 .380 .200 

11 29 6 3. 450 2. 30 1. 15 • 005 -. 240 ~ -. 005 - • 060 

12 34 10 3. 125 1. 20 o. 10 • 165 . 135 • 330 . 130 

13 20 4 3.850 1.62 0.34 -.050 -.215 -.085 .030 

14 20 8 2. 975 1. 44 0. 79 . 070 • 075 . 255 . 075 

15 18 10 4. 100 2. 08 1. 05 -. 040 -. 130 -. 105 -. 210 

- l Meano 1 - - . o 5 1 1 . o 1 9 1 . -141 1 . o 58 1 

~+-~--------~-----v------~------T-~----~-----+--~--~ 
16 47 6 3.800 

17 38 3 ~ 1. 600 

18 23 6 6.800 

19 41 3 3.275 

20 26 6 4.250 

21 36 5 2.100 

22 23 0 4.600 

23 42 0 4.600 

24 25 3 2. 975 

25 25 8 3. 100 

26 40 8 3.200 

27 21 5 3.825 

28 19 5 1.500 

29 17 6 4. 750 

30 191 10 o. 7751 

Meano - I 

2.94 

1. 23 

1. 74 

1. 60 

1. 91 

1. 89 

1. 00 

2. 81 

0.88 

1. 87 

2. 14 

2.27 

0.93 

0.58 

2. 36 

1. 59 

1. 00 

1. 63 

1. 35 

1. 25 

1. 28 

0.75 

1. 23 

0.72 

1. 04 

1. 62 

1. 11 

0.60 

0.70 

1. 42 

-. 085 

-. 150 

• 120 

• 175 

. 010 

• 050 

-. 005 

• 105 

-. 175 

• 255 

. 155 

-. 040 

• 235 

• 095 

-. 070 

- I - l . 04 5 l - - I 

-. 100 

-. 150 

• 130 

-. 080 

. 065 

. 085 

. 010 

-. 025 

-. 060 

• 225 

-. 035 

• 065 

• 280 

• 030 

-. 035 

• 027 
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! 18 I 

I 
19 

20 I 
I 21 

I 22 

I 23 
I 24 I 

I 
I 25 
I 

' ! 26 I 

I 27 I 
I 
! 28 
l 

29 

30 
l 

I 

1~ans 1 M 

G 
M 

r oup I 
eans 

EducJ 
Age at ion RFT 

(Yrs.) 
' (Yrs.) 

24 0 3.900 

22 3 1.800 

27 6 3. 225 

32 7 3.900 

20 7 1. 700 

21 5 7.075 

26 8 6. 300 

21 6 4.650 

34 10 1. 550 

36 7 3.350 

48 6 7. 775 

36 6 1. 325 

34 7 3.300 

23 10 1. 825 

20 7 4.875 

! i - - I -l 
' 

25 1 1. 675 

30 4 3. 175 

40 0 3. 775 

26 7 1. 400 

27 0 3.250 

26 5 3.375 

42 0 2.625 

25 6 1. 075 

34 3 2.600 

30 4 6.075 

25 8 0 . 900 

31 6 13.525 

29 10 5.600 

36 7 2. 975 

34 7 1. 075 

I .. I I 
' - -l 

29\s. 5 1 3. 655 
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·-- r . 
I 

Milller-Lyelj Ponzo 

I ! ' 
: - I -

12cm. Scm. i Diagram Photo j Drawingi Diagra 
; . I 

I 
o. 16 o.os • 145 • 800 i • 260 . 275 

~ 
I 
I 

2.42 
! 

1. 27 . 080 ' - . 105 • 130 • 050 
I 
i 

i 
1. 54 0.44 .040 .050 • 185 • 035 I 

0.92 i 0. 99 • 185 . 090 i . 195 . 270 
I 

• 200 I 1. 63 1. 66 . 295 • 375 . 405 

0.81 1. 05 1- .010 . 330 . 170 . 170 

0.68 0.31 • 025 • 310 • 470 • 495 I 
' 

• 6oo I I 
0.51 0.52 . 080 . 930 . 155 I 

!' ' 
1. 82 0.77 .055 • 260 . 095 - . 140 

1.11 0.76 - .035 • 385 . 095 • 010 
I 

2. 32 0.60 . 115 • 410 • 460 • 120 I 
1. 69 1. 80 . 090 - . 110 . 045 . 120 I 

I . 0. 52 ~ o. 90 . 095 . 130 • 160 • 165 

0.58 0.02 . 050 • 235 • 205 • 060 I 

I 2. 56 2. 00 • 370 . 500 . 635 . 820 . , 

I : I - - . 105 . 272 • 294 I . 201 I . 
• 125 ' 0 . 00 r-0.37 .035 - -

1. 54 0.64 • 125 - - • 030 1 

1. 17 0. 4 1 . 125 - - • 245 I 
2. 20 o. 61 . 025 - - - • 035 ~ 

0.80 0.06 - . 115 • 115 ' - - ' 

I 1. 77 1. 16 - • 130 - - - • 155 
I 

0.37 0. 19 - .040 - - -.020 
' 

2. 56 1. 86 • 235 - - . 210 

2. 16 1. 56 - .015 - - .010 : - ! 

0.62 0. 16 . 115 - - . 260 ' 
I 

0. 80 0.04 . 105 - - . 035 

I 1. 98 1. 63 • 155 - - • 275 
I 

0.98 0. 12 . 115 - - • 380 I 
I 

2.26 0.42 . 025 - - . 085 

2.29 1. 12 • 06 5 - - . 035 

-- - I .04 5 I - i - . 105 

1. 35~ o. 7571 
! ! 

• 075 : - I - -i 
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s Milller-Lyer Ponzo I 
No. RFT 

j Sc m. I Drawingj"~iagram 1 
12c m. Diagram Photo 

I I 

I I ' 
' I ! 

1 I 1. 650 0.45 - o. 19 -. 055 -. 040 

I 
• 085 . 185 

2 3.025 1. 71 0.93 • 125 . 135 • 320 . 195 

3 1. 500 1. 58 1. 50 • 190 . 235 . 135 . 310 

4 1. 675 1. 79 1. 65 • 120 . 065 . 155 . 175 

5 1. 675 2.37 1. 40 • 100 • 020 • 260 . 235 

6 3.200 2. 10 1. 82 • 110 • 360 • 425 . 205 

7 1.850 1. 28 0.82 . 150 • 175 . 190 • 270 

8 3.850 0.43 0.68 . 220 • 155 . 220 . 125 

9 1. 825 0 . 38 0.29 -. 030 -. 165 • 035 . 010 

10 1.225 1. 52 0.77 • 065 . 290 • 430 . 275 

11 3. 525 2.42 1. 69 -. 155 - . 150 . 160 • 045 

12 1.800 2.65 2 . 40 . 210 -. 065 • 085 . 160 

13 1. 750 2.26 0 .73 . 070 • 085 . 165 . 095 

14 2. 125 0.79 0.79 • 070 . 280 

t 
• 600 . 270 

15 I 1. 525 2. 32 1. 50 . 230 • 180 . 370 • 300 
I 

Means I I T ' I I - I - - . 095 I . 104 • 242 . 190 

16 0.975 1. 78 l 1. 02 • 065 I ! . 060 I - -
17 1. 125 0.92 0.89 . 075 - - . 070 

18 1. 675 1. 90 1. 89 • 415 - - • 370 

19 4.475 2.22 2. 18 • 075 - - . 060 

20 4.725 1. 31 1. 45 • 045 - - . 170 

21 1. 150 2 . 20 1. 55 . 22.5 - - • 160 

22 1. 525 2. 16 1. 05 • 110 - - . 050 

23 3.250 0.69 1. 46 . 095 - - . 080 

24 1. 375 2. 14 l. 38 • 265 - - • 245 

25 2.625 1. 51 l. 08 -. 005 - - -. 005 

26 2.275 1. 22 1. 19 • 210 - - • 280 

27 2.750 2. 19 1. 45 • 160 - - . 225 

28 2.925 2.85 1. 91 • 250 - - • 230 

29 4.800 1. 41 0.82 • 125 - - . 190 

30 0.825 1. 04 0.66 • 125 I - - • 145 

Meansj I I I I I i 

- - ! - . 149 - I - I .155 
-

Groupt 
Means 2.289 I 1. 6531 1. 225 • 122 I - l - l -
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s Milller-Lyer Ponzo 

No. RFT 
Drawing! Diagra~ 12cm. Scm. Diagram Photo 

1 3.550 2. 72 1. 39 • 110 • 313 • 690 

I 
. 580 

2 1. 375 1. 34 0.79 • 090 . 105 • 415 . 250 

3 1. 250 2.95 1. 68 -. 010 . 095 • 320 

I 
. 225 

4 4.475 1. 00 o. 91 . 145 -. 035 • 370 . 385 

5 0.800 2. 70 1. 43 • 060 • 335 • 460 . 065 

6 1. 175 1. 98 1. 02 • 070 -. 020 • 200 . 105 

7 2.275 1. 52 1. 53 -. 055 • 035 • 215 . 090 

8 1. 625 1,65 1. 04 . 205 • 470 . 300 I . 295 

9 1. 725 I. 65 1. 17 -. 075 -. 090 • 025 . 075 

10 0.975 2.31 1. 26 • 175 • 325 • 403 . 155 

11 0.975 1. 69 0.92 • 130 . 135 • 355 . 140 

12 3. 350 3.01 0.64 -. 045 . 100 . 165 
I 

• 200 

13 2.000 1. 91 I. 98 • 165 . 290 • 615 • 260 

I 14 3.375 2.05 1. 45 . 110 • 005 . 110 . 110 
' 15 3.425 1. 77 I. 86 • 225 • 050 . 225 I . 230 

Means t - J - - ' . 087 I . 127 ·~ . 211 

16 2.550 3. 70 2. 75 . 215 - - i . 190 

17 2.925 1. 81 o. 75 • 090 - - -. 050 

18 2.025 1. 79 1. 09 • 030 - - • 100 

19 1. 175 1. 47 1. 10 • 030 - - -. 080 

20 2. 150 2.22 1. 45 • 200 - - . 135 

21 2. 225 2. 72 1. 43 • 035 - - I . 040 

22 0.325 0.93 0.95 . 020 - - i • 250 
I 

23 2. 125 0.92 0.33 • 180 - - • 280 

24 1. 175 2. 31 1. 54 • 260 - - • 310 

25 2.000 1. 51 0.89 • 060 - - -. 010 

26 3.550 1. 92 1. 21 • 390 - - • 355 

27 2. 225 2. 08 0.82 • 090 - - . 145 

I 28 2. 100 0.28 - o. 06 • 475 - - • 540 

29 2. 100 1. 18 0. 31 • 020 - - • 025 i 
1. 675 

I 
30 0.35 0.93 -. 050 - - ! . 080 

I 

Means I - - - • 136 I - I - ! . 143 
I I 

Group I 2.089 1.847 I. 152 . 111 I - I - -Means 
,.to, · I 
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