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Abstract: This paper examines the contribution of cross-cultural studies to our understanding of the perception and representation of
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' representation to the inability fo recognise the object represented in the picture — indicates that similar difficulties occur in pictorial
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. 1. Introduction would be wrong, because although one can treat the two
R ) ) ) as independent and conduct investigations confined en-

## This paper will examine cross-cultural studies of the tirely to one of them, pictorial space is, despite claims by

perception of real space and representational space and
their implications for psychological theory. It provides a
conceptual framework based on a sample of studies
judged to be of especial interest.

There are many reasons for doing cross-cultural stud-
ies, ranging from pure curiosity to systematic hypothesis
testing, The approach here is the following: Different
cultural groups are sources of information about essen-
tially the same phenomena, certain phenomena being
more readily observable in some groups than in others. A
psychologist attempting to understand the phenomena
exploits these fortuitous differences in the same way he
exploits the high breeding rate and relatively large chro-
mosomes of the fruit fly in genetic studies or (closer to our
theme) the simple organization of the visval system of

" octopods in studies of vision.

We will examine the evidence stimulated by the two
dominant cross-cultural approaches to studying real and
represented spaces: Segall, Campbell, and Herskovits's
(1963; 1966) worldwide investigations and Hudson’s
(1960; 1867) South African work. An attempt will be made
throughout this target article, but especially in the con-
cluding sections, to evaluate the implications of these
studies.

2. Real and represented spéce

The title of this paper might be understood as suggesting

. that there are two distinet and incommensurate kinds of

space, the pictorial and the real. Such an interpretation
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those philosophers who consider all representations to be
based on conventions {Goodman 1969), not a convention
but a derivative of real space. The same visual cues — most
notably the Gibsonian (see Gibson 1971; 1978; 1879)
density gradients — which give rise to the perception of
distance in real space can be used to create illusions in
pictures. Such an illusion can be evoked even by very
simple pictures. Thus, when the diagram shown in Fig-
ure 1 is placed about 50 cm to the left of the reader, the
trapezoid on the right is perceived as the larger of the
two, but when the diagram is placed at about the same
distance to the right it is the left trapezoid that appears
larger. This change of size is, as Jerison (1967) observed;
similar to the experience one has in real space when
walking past two parallel rectangular walls that are at a
right angle to one’s path. One of the walls appears to
expand and the other to shrink.

This intimate perceptual relationship between real and
represented space is tacitly acknowledged in psychology
by the frequent use of represented space to assess the
perception of real space and vice versa. Practically all so-
called spatial tests rely on pictorial input. (Hence there is
inevitably a confounding of pictorial and spatial eflects
when they are used, and it is impossible to determine to
what extent test scores are a consequence of differential
familiarity with pictorial materials or of differences in

spatial ability — a confounding, as we shall see, that is -

especially vexing when cross-cultural comparisons are
involved.)
Hence two distinct but related kinds of measures
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Figure 1. The relative size of the two “wings” of this figure
changes as it is moved from left to right; the wing nearer to the
observer always appears to be larger.

spatial perception are possible: those confined to a single
space, be it real or pictorial, and those that define one
space in terms of the other, The conventional measures of
shape and size constancy belong to the first category, as
do tests in which subjects answer questions about rela-
tions between aspects of represented space {for example,
“is X in front of ¥ or behind Y?” or “is X closer to Y or to
Z?) or transform representations of objects mentally to
determine what a given object would look like if it were
rotated or represented from another viewpoint, or what
its surface would look like unfolded (see Eliot & Smith
1983). Measures involving models constructed in re-
sponse to pictures (e.g., Dziurawiec & Deregowski 1986)
and pictures drawn in response to models {e.g., De-
regowski 1976b) belong to the second category of spatial
perception test. :

Real and pictorial space have unfortunately tended to
be treated separately in cross-cultural studies, although
there is evidence that investigating them jointly reveals
more about their relationship and the relevant perceptual
processes. Such evidence can be found in the “Western”
findings of Goldstein (1979), whose American subjects
viewed pictures at different angles and indicated by
setting a pointer how they perceived the orientations of

the represented objects and of the imaginary lines con- "

necting them. There were considerable differences in the
rates at which perceived orientations of various objects
changed with the change of angle of view (Figure 2}; and,
more important, in spite of marked changes in orientation
there were no corresponding changes in the perceived
layout in the represented space. Discrepancies between
judgements of orientation and of layout suggest that the
picture’s surface defines two types of pictorial space: one
inside and one outside the picture. Spatial layout, Gold-
stein maintains, is perceived in terms of the former and
rotation in terms of the latter. Thus, the effect of the
perceiver’s angle of view on pictorial space was clearly
different from what its effect would have been on real
space, in which such inconsistent changes do not oceur, as
shown by Deregowski and Parker (1988) in their study of
the perception of pictorial space in Van Eyck’s The Music
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Room and the perception of models in real space based on
that picture.

Opolot (1976) and, earlier, Page (1970) have done
eross-cultural studies on the relation between real space
and represented space. In Opolot’s study, four pictures
from Hudson’s test (Figure 17) were used. Observers
were asked to judge (1) the distance between the repre-
sented figures and themselves and (2) the distance be-
tween the represented figures (the latter being the stan-
dard procedure). When they were asked about the
distance from themselves their responses were more
affected by the represented space than under the stan-
dard procedure, that is, in terms of Hudson's test {see
sect. 7, para. 2) they made “3D” responses more often,
The former kind of question seems to have brought the
observers into the represented space and the latter kind
seems to have kept them, perceptually, outside that
space, separated from it by the barrier of the picture’s
surface. Goldstein’s work, as well as Opolot’s, suggests
that an exploration of the relation between the two kinds
of space may be desirable; cultural differences in picture
perception, to be reviewed below, further suggest that
such studies should be carried out cross-culturally.

3. Two kinds of images

Two-dimensional images may be seen as representing
three-dimensional objects for two distinct reasons. They
may either contain cues that lead indirectly to the recog-
nition of a three-dimensional object without evoking the
illusion of space (such as the elephant and manikin
shown in Figure 3) or they may evoke the illusion of
space directly (such as the trancated pyramid in Figure
4}. In the first case, the perception of the spatial at-
tributes of the object is modified by the recognition of
the object; in the second it is not. The former kinds of
image will be referred to as 2D images without direct
three-dimensional cues (2/3i) and the latter as 2D images
with direct 3D cues (2/3d). 2/3i pictures differ radically
from 2/3d pictures, which have a readily perceptible 3D
quality (although they do not necessarily represent any
known object). Nor does direct perception of three-
dimensionality imply that the object as seen could actu-
ally exist; indeed, the object may be seen as 3D and
simultanecusly as impossible. This happens with the
“two-pronged trident” (Figure 5), Reutersvard’s triangle
(Figure 6), and other figures representing “impossible™
objects {for a collection of such pictures see Ernst 1986).
In some instances, the strength of the illusion is such
that the impossibility of the represented object is not
noticed and any suggestion that it is impossible is dis-
missed by the observer as nonsense. Thus, many West-
ern observers wrongly maintain that Figure 4 shows a
truncated pyramid on a triangular base, although the
figure cannot be a representation of such a pyramid (see
Kulpa 1983; 1987).

The perceptual system’s attempts “to make sense” .of
the stimuli by creating 3D objects — which is after all one
of the system’s raisons d’étre in our three-dimensional
world — are perhaps less surprising than its attempts
to create 2D objects. This effect is all the more surpris-
ing because the recognition of the representation and
the simultaneous perception that it is flat imply a
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Figure 2. Graphic summary of Goldstein’s experiment. The top figure represents the essential
elements of the picture used: a house {H), a road {Rd), a rut in the road (Rt), and two trees (Tr).
The diagrams underneath (A & B) represent two of the angles at which the picture was viewed
and the figures below them represent the responses obtained under these conditions. The top
picture of each pair shows the perceived direction of the various elements {a, b & ¢) and of the

‘line connecting the two trees (d). The bottom picture shows the arrangement of the elements
within the stimulus picture as reproduced by the subject. It is apparent that the task of judging

represented angles that involves extrapolation from the represented space into real space is

markedly more affected by the angle of view than is the task of reproducing the arrangements
contained wholly within the pictorial space.
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Figure 3. Examples of 2/3i figures in which the three-dimensionality is conveyed indirectly through knowledge of the
represented objects: (a) a silhouette of an elephant and (b) a drawing done by a Tallensi. Neither of these figures conveys directly

that the represented objects are 3D.

reconciliation of two contradictory elements: the three-
dimensionality of the object and the flatness of the repre-
sentation. Yet ambiguous patterns such as the one shown
in Figure 7 — which is derived from'a Palaeolithic en-
graving and is recognized as a human face or as two faces
in confrontation ~ are readily perceived and have pro-
vided substance for much discussion by Gestalt psychol-
ogists (Petermann 1932; Rubin 19153).

Even flat figures, however, though individually seen as
having no pictorial depth, can in combination create
three-dimensional pictorial space. Two similar figures of
different size placed at different heights within the plane
of the picture evoke the perception of depth in many

Figure 4. An examnple of a 2/3d figure of a solid that conveys
the three-dimensionality of the represented object directly. The
figure is seen as 3D although it does not represent any readily
nameable object. Tt is “impossible” if it is taken (as it generally
is) to be a truncated pyramid on a triangular base. (Since a point
can only be projected as a point, extensions of the three sloping
edges of a representation of the truncated pyramid would
converge at a point. This does not happen here, the extended
edges converge in pairs.)
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viewers, the more elevated figure being seen as more
distant. It is parsimonious to assume that this percept
should be attributed to the same perceptual mechanism
as that responsible for interpreting density gradients as
cues to the shape and orientation of surfaces in space and
the one responsible for perception of the Ponzo illusion
{Figure 8) and its derivatives.

The distinction between 2/3i and 2/3d pictures parti-
tions a category that Gibson (1978; 1979} thought was
homogeneous. He postulated that all pictures, including
those of stick figures, are displays of invariants that are.
nameless and formless and are derived from the observa-
tion of representations of objects. According to Gibson, a
picture is a surface that furnishes an optical array of
“formless invariants” to an observer. Its representational
techniques have arisen from the fortuitous discovery that
certain scribbles yield invariants that coincide with invar-
iants derived from real objects. This does not seem to be
the full story, however. The evidence Gibson cites is, as
we will see, flawed. He maintains that drawings have’
been found in all cultures since the time of Cro-Magnon
man. One would indeed expect this if his theory of the
origin of pictures were correct. Fortes (1940, 1981),
however, describes a population long after Cro-Magnon
times that neither had nor knew pictorial art. Fortes
asked such subjects {the Tallensi of the Gold Coast, now
Ghana) to draw. They did initially scribble on paper
(Figure 9), but when asked to draw something in the
environment, they abandoned their scribbles and set
about the task purposefully, making 2/3i, sticklike draw-
ings (Figure 10). There was no suggestion in their behav-
ior of stumbling accidentally upon such drawings and of
experiencing a chance discovery of invariants similar to
those obtainable from objects in their environment. Their
act of drawing was intentional and their first figures were
deliberate reflections of their intentions. '

These subjects did not, however, regard their pri-
marily 2/3i stick figures as duplicates of the objects
represented. That agrees well with Gibson’s view that a
picture does not create an illusion of reality, it contradicts
Gombrich’s (1962} view that it may do so. However, one
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Figure 5. The two-pronged trident, an “impossible” figure.

Figure 6. A Reutersvard's triangle, an “impossible” figure.

Figure 7. An ambiguous 2/3i figure derived from a Pal-
aeolithic engraving.

would not expect a 2/3i picture to create an illusion; and
ample evidence is examined by Gombrich (1979) and
Topper (1979) in their discussion of Gibson’s theory of
pictorial perception, showing that pictures can be mis-
taken for represented objects. Further and very cogent
evidence for the ability of pictures to evoke an illusion of
reality is provided by animal studies: When a primate
tries to pick up a picture of a spider (Heusser 1968) it is
surely responding to an illusion. Thus, both cross-cultural
and animal studies combine to expose a weakness in the
extension of Gibson's ecological approach to picture per-
ception in general. Such an approach is probably more
applicable to 2/3d than to 2/3i pictures.

The implications of these findings are strengthened by
the errors made by subjects with limited experience with
pictures when they are presented with pictures. Clearly,
where no recognition of the represented objects occurs,
the putative invariants must be too weak to evoke a
percept, and on the occasions when misidentification
oceurs the invariants must be less stable than their name
would imply; indeed, they may even be subject to in-
terpretation as perceptual hypotheses in the manner
described by Gregory (1970).

Figure 8. The Ponzo illusion. The upper of the two equal and
parallel lines is generally seen as longer.
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Figure 9.

The distinction between 2/3d and 2/3i representations
and its implications for the Gibsonian approach was
acknowledged, perhaps unknowingly, by Hagen (1974).
She confined her discussion of the Gibsonian model to
pictures she described as Western and post-Renaissance
in style, that is those in which 2/3d elements predomi-
nate.! These observations suggest that in studying the
perception of pictorial space, both 2/3d and 2/3i elements
ought to be examined (see also Conley 1983). That will
accordingly be done here.

Figure 10. Drawings of a horse and rider, a woman, and a
crocodile made by Tallensi. (A Tale drawing of a man is shown in
Figure 3.)
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Scribbles made by a Tallensi when first attempting to draw. -

4. A bit of history

The hypotheses which lie at the foundations of studies of
picture perception (Hudson 1960; 1967) and of studies of
visval illusions (Segall et al. 1963; 1966) have on several -
oceasions been anticipated by various travellers in {then)
exotic lands, most notably by members of that staunch
and ingenious body of men — the Scottish missionaries.
Their primacy should not pass unrecorded. Thus, for
example, Dr, Laws (see Deregowski 1983) anticipated
both the effects of environmental experience on percep-
tion and the difficulties in perceiving pictures, as shown
by the following quotations, the first of which pertains to
the difficulties encountered in training girls for domestic
service:
At her home the house is round, the baskets are all
round, a straight line and a right angle are things
unknown to her or her parents before her. Day after
day, therefore, she will lay the cloth with the folds
anything but paralle] with the edge of the table. Plates,
knives and forks are set down in a corresponding
manner, and it is only after lessons are repeated, and
much annoyance, that she begins to see how things
ought to be done and tries to do them. (Laws 1986)
That ean be juxtaposed with: “In a carpentered western
world such a great proportion of artifacts are rectangular
that the habit of interpreting obtuse and acute angles as
rectangular surfaces extended in space is a very helpful
one. . . . In a cutture where rectangles did not dominate,
this habit might be absent” (Herskovits et al. 1956, p. 9).
Dr. Laws’s observation can also be juxtaposed with re-
ports of considerable orientational errors made by African
subjects required to reproduce geometrical figures, both
by drawing and by constructing a mode! (Biesheuvel
1952a; 1952h; Jahoda 1956; McFie 1961; Nissen et al.
1933; Shapiro 1960).
The second observation by Dr. Laws describes the
difficulties in the perception of pictures:




Take a picture in black and white, and the natives
-cannot see it. You may tell the natives: “This is a
picture of an ox and a dog, ” and the people will look at it
and look at you and that look says that they consider you

a liar. Perhaps you say again, “Yes, this is a picture of an

ox and a dog.” Well, perhaps they will tell you what

they think this time. If there are boys about, you say:

“This is really a picture of an ox and a dog. Look at the

horn of the ox, and there is his taill” And the boy will

say, “Oh! yes and there is the dog’s nose and eyes and
ears!” Then the old people will look again and clap their

‘hands and say, “Oh! yes, it is a dog!” When a man has

seen a picture for the first time, his book education has

begun! (Laws, in Beach 1901)

That can in turn be juxtaposed with the description of
the responses of a Me'en (Mekan) of Ethiopia to a large
picture painted on coarse cloth. The viewer is a man,
about 35 years old. He is looking at a large figure of a dik-
- dik {a small antelope). _

. Experimenter: (points to the cloth) “What do you see?”

The Me’en; “I am looking closely. Thatis a tail. Thisisa

foot.”

Fxperimenter: “What is the whole thing?”

Me'en: “Wait. Slowly, I am still looking.In my country

this is a water-buck.”

The slow and laborions process described bears a
striking similarity to that described by Dr. Laws. It is also
reported that, just as in Laws’s case, some of the Mée'en
failed to identify the represented objects (Deregowski et
al. 1972).

5. The absence of picture perception

Perhaps the most striking reports of perceptual difficul- .
ties concerning pictures are those describing how “non- -

Western™ observers failed to recognize pictures as being
pictures, although they seemed perfectly clear to “West-
ern” observers (Barley 1986; Doob 1961; Laws 1886). The
failure is particularly surprising when one reflects that
Rorschach blots are readily perceived as representations
. of objects. The effect is also rather poorly documented
and, in some of the reported cases, may well involve
factors other than those immediately associated with
pictorial perception. Thus it is possible that observers

sometimes failed to see a picture as a representation

because they were paying attention to something else.
That was so with some of the Me'en tested by the
Muldrows (Deregowski et al. 1972). When they were
given pictures printed on paper they attended to the
paper — a strange material to them — and not to the surface
pattern. They felt the paper, sniffed it, crumpled it, and
listened to the crackling noise it made; they nipped off
little bits and chewed them to taste it. When the same
population was presented with figures printed on coarse
cloth, a material with which they were familiar, this
elaborate scrutiny no longer took place and the observers
did attempt, atbeit not always successfully, to make sense
of the surface pattern. This dominant influence of the
material on which pictures are presented is similar to a
much earlier finding among the Yoruba (Nadel
1938/1946), a pictorially sophisticated population who
used outline representations of common ohjects (for-ex-
ample, a man, a hut, a crocodile) as decorative motifs for
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their leatherwork and their carvings. They could identify
such representations readily but not when the same
outlines were presented on paper, that is, in a context
that was culturally alien to them.

No other experimental reports on populations as iso-
lated as the Me'en are available, and the earlier reports,
from the time when pictureless cultures were thriving,
are so inconsistent that one wonders whether some of the

. complete failures to recognize a picture may have been

due to misdirection of the observers’ attention, either
because of the sheer novelty of the material (as in the case

‘of the Me’en above) or because of a misunderstanding of

the instructions. Imagine the following scene: A traveller:
“Would you like to see your son?” A native: “Yes.” The
traveller: “Here you are. . .” And the photograph is
handed over. Such a hypothetical offer is clearly open to a
misunderstanding, with the observer, as sometimes re-
ported, turning the photograph over and over. Lest this
hypothetical scene appear too fanciful, consider this de-
scription by Barley (1986) of Dowayo responses to maps:

“the Dowayo of North Cameroon were amazed at Barley’s

ability to determine the locations of various villages by
means of a map. This amazement led to even greater
puzzlement when they found that Barley could not an-
swer questions about the inhabitants (“Who is the head-
man?”) of the villages he was able to locate.

Some of the failures to perceive pictures are similar to
those observed in certain mental illnesses. Schizo-
phrenics sometimes fail to recognize their bodies in
phatographs {Arnhoff & Damianopoulos 1964). Luria
(1973) provides a graphic description of how a patient
suffering from visual agnosia responds to a pair of specta-
cles; those responses parallel closely the responses of the
Me'en. Furthermore, the responses of schizophrenices to
such diagnostic tests as the Rorschach and the Thematic
Apperception Test are often similar to the responses of
the pictorially unsophisticated to pictures. It would not
be justified, however, to suggest similarity of causes.

_ Shapiro’s (1960) study supports this caveat. He tested a

group of menial workers from Malawi using Kohs's pat-
terns (Figure 11), which they were asked to copy. Many of

Figure 11. An example of a Kohs pattern. In the actual stim-
ulus the shaded areas are red.
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Figure 12. Four Kohs-type patterns illustrating the concepts
of symmetry and stability. The figures in the top row are said to
be symmetrical, those in the first column are said to be stable.
Figure (d) is hoth asymmetrical and unstable.

‘the drawings showed the patterns, but in incorrect orien-

tations. Some of these errors were as large as those of
brain-damaged patients in Shapiro’s London hospital.
His sample of African subjects did not have other symp-
toms associated with brain damage. Shapiro speculated
that the effect may be that of illiteracy or of low intel-
ligence, perhaps in interaction with “being African.”
Further studies of this phenomenon (Deregowski 1974a;
1977; Jahoda 1976; 1978) show that -African subjects
similar to those studied by Shapiro have a systematic
tendency to construct figures that are seen by subjects as
more symmetrical and perceptually stable than the stim-
ulus figures (examples of relevant figures are shown in
Figure 12); this confirms Shapiro’s observation that the
African difficulties bad a different origin from those of his
patients. The observed similarity in the responses here is
probably not a fruitful source of hypotheses.

There are also reports showing that reducing the influ-
ence of the nonpictorial cues greatly enhances perception
by the pictorially unsophisticated, sometimes with rather

dramatic consequences, as in the case of a slide show in”

Uganda reported by Lloyd (1904) early in the present
century. The event was described thus:
When all the people were quietly seated, the first
picture flashed on the sheet was that of an elephant.
The wildest excitement immediately prevailed, many
of the people jumping up and shouting, fearing the
beast must be alive, while those nearest to the sheet
sprang up and fled. The chief himself crept stealthily
forward and peeped behind the sheet to see if the
animal had a body, and when he discovered that the
animal’s body was only the thickness of the sheet, a
great roar broke the stillness of the night.
It will also be recalled that Livingstone had great faith
in the efficacy of his magiclantern (Livingstone 1857), and
that there is evidence that some pictorially unsophisti-
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cated populations perceived pictures easily. Thomson
{1885), for example, reports (p. 454) that “A few pho-
tographs of some of their charming white sisters which I
happened to have with me were a great source of delight”
to Wataveta women.

There are, however, some contrary and puzzling and
not_easily dismissible findings, as in Landor's (1853)
report of his life among the Ainu of northern Japan. His
Ainu companions who saw him draw a picture could not
say what it represented. More recent observations by
such distingvished and experienced researchers as Doob
(1961), Cole and Seribner (1974), and Barley (19886) show
similar difficulties, The Fulani of Nigeria, among wham
Doob worked, had on occasion labelled a distinct picture

- of an aeroplane a fish. Cole and his eoworkers presented

the Kpelle with very clear photogriphs (two are re-
produced in Cole and Scribner’s [1974] book) and some
of these subjects misperceived them. Dowayos, to whom
Barley (1986) showed postcards of animals for identifica-
tion, could not identify them. The balance of the evi-
dence is therefore that, although it occurs infrequently,
clear pictures are misperceived, or, to be more precise,
pictures that are perceived in some cultures are not
perceived in others. The frequency of that is probably so
low that the effect is of little consequence as far as the
use of pictures for mass communication in illiterate so-
cieties is concerned, but the effect is nevertheless of
great interest to students of perception. It is regrettable,
therefore, that the phenomenon has not been investigat-
ed more thoroughly

It should be noted that whereas failing to perceive a
picture is symptomatic of defective picture perception,
treating a picture as if it were an object is not open to
equally unambiguous interpretation. Such a response
may result from any combination of 2/3d and 2/3i cues -
from a trompe 'oeil picture at one extreme and a purely
2/3i representation of a single feature of an object at the
other -~ and the observer may or may not be aware that he
is viewing a picture. The consequent complexities make it
difficult to interpret apparently eguivalent responses of
men and animals to pictures. A lover kissing a photograph
of her paramour cannot be said to be treating a picture in a
manner equivalent to that of a primiate trying to pick up a
portrayed insect (Heusser 1968; Mariott 1976), because
whereas we can be reasonably sure that the representa-
tion of a paramour is not taken for a paramour we cannot
be sure that the monkey does not think that it sees a real
insect (indeed one would be inclined to think it does). In
fact, appropriate responses are often made to very mini-
mal 2/3i cues by much simpler organisms than monkeys,
as Hinton's (1973) analysis of natural deception shows.
Birds, he points out, respond with fear to eye spots on
wings of butterflies and moths. (Because these spots are
on flat surfaces they can fairly be regarded as pictures.)
Such areaction to a picture is probably better interpreted
as showing that birds react to partial cues as if the real
object were present rather than that they see the spots as
representations of a vertebrate’s eyes. The work on
monkeys’ fear responses to pictures (e.g., Humphrey and
Keeble 1974) should probably be interpreted in a similar
manner.

The available evidence, unfortunately, fails to show
how much primates rely on the recognition of specific 2/3i
features and how fully they grasp the representation as a




whole (for an extensive review of this topic see Cabe
1980). There is a relevant study by Davenport and Rogers
(1971) in which one orangutan and two chimpanzees were
required to match photographs to haptically explored
ohjects such as tap-handles or padlocks. The animals were
successful at the task. The result does not dispel the
possibility that they saw the photographs of objects not as
photographs but as proper objects; or that they saw only
some (to them salient) features of objects in photographs,
not seeing them as representations of whole objects.

Finally, it is also possible that the apes saw the pictures
as purely-2/3i representations of geometric shapes and
responded by matching these abstractions (such as “a
thing with a hole” for the padlock, “a thing with prongs
sticking out” for the tap) to the objects.

This caveat applies to similar studies involving young
children. When a subject discriminates among pictures
by showing greater interest in those that do not represent
familiar objects (as Deloache et al. 1979 showed with
young children usirig dolls and pictures of dolls as stim-
uli), this is not clear-cut evidence of recognition but
merely an effect of the similarity of the cues abstracted
from the object and the representation. Verbal responses
to pictures, which can only be obtained from older chil-
dren, are more informative. They can indicate the identi-
fication of an object and are therefore comparable to the
behavioural responses of primates that were just men-
tioned. The validity of such responses is increased by
presenting pictures in a way that ensures the availability
of nonrepresentational cues, such as the flatness of the
surface, the frame and the immediate surround, as well as
representational cues. It could be argued, however, that
fully skilied observers cannot only ignore the nonrepre-
sentational cues when these are irrelevant but can also
use them when appropriate (Serpell & Deregowski 1980).
A convincing experimental demonstration of picture per-
ception by a primate would accordingly involve a mea-
sure of its ability to exploit such nonrepresentational
cues. For example, one might test the ability to interpret
a picture viewed at an angle, a task investigated by Hagen
(1976), Goldstein (1979), and Deregowski and Parker
(1988). The present author knows of no such investiga-
tions on nonhuman primates.

6. The nature of picture difficulties

Further puzzling observations are reported from remote
parts of New Guinea by Forge (1970}. His informants
occasionally asked him to show them photographs of their
deceased relatives that he had taken in the course of his
anthropological investigations; they were extremely anx-
ious to see the pictures and sometimes travelled consider-
able distances to do so. They were therefore bitterly
disappointed when they were unable to see their relatives
in the photographs, a failure attributed by Forge, for
intuitive rather than empirical reasons, to the fact that the
deceased were photographed at work rather than in the
rigid poses prevalent in the photographs made locally (the
only photographs with which his visitors were likely to be
familiar). The failure, assuming that Forge's attribution is
correct, cannot easily be explained by lack of clarity or
some other characteristic of the photographs. It is more
likely to result from a mismatch between the expectation
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and what is actually encountered, for which lack of exper-
tise is responsible.

When, as in the cases described above, a person fails to
see a picture as a representation, then the perception of
the spatial properties of the object/scene cannot occur,
and the case in question is therefore marginal to the focus
of this article; it does, however, lie sulficiently near to its
main thrust to merit the brief examinations just pre-
sented.

Cross-cultural pbservations such as that of Forge con-
trast with a single and deservedly much cited study of an
American child who was brought up to the age of 19
months without explicit instructions about the represen-
tational nature of pictures and with only such accidental
exposure to pictures as was unavoidable in his culture. He
was nevertheless able to name representations of familiar
objects correctly (Hochberg & Brooks 1962). This: evi-
dence could be thought to show that pictures are instantly
and fully perceptible. That is not so. The ability to
interpret pictures is achieved gradually (Etkind 1969) and
there are, as Sigel (1978) has found, considerable in-
tergroup differences. Even relatively sophisticated ob-
servers find some pictures difficult. Problems experi-
enced by such observers when viewing a Street figure
(Figure 13) and asked to build a cohesive image from
seemingly unconnected elements suggest that similar
difficulties are likely to be present, in some degree, in all
cultures. Furthermore, there are reports that in some
cultures these difficaities are particularly severe, the
observers failing to construe coherent percepts from the
pictorial elements presented to them.

Analogously, the difficulties some observers from pic-
torially sophisticated cultures experience when asked to
disembed a figure from a mass of visual noise (Figures 14a

Figure 13. A Street figure all elements of which must be
perceptually combined for correct recognition of the depicted
object — a horse and rider.

BEHAVIORAL AND BRAIN SCIENCES (1989) 1211 59



Deregowski: Spatial representation

and c) suggest that these difficulties are also likely to be
encountered in other cultures (see, for example, Berry
1966). | ,

Both kinds of difficulties (those of structuring from
scattered elements and those of disembedding) may affect
2/3i and 2/3d figures, but neither the extent of their
influence of the two types of figures nor its cross-cultural

-variation has been systematically investigated. There are

several studies dealing with various isolated aspects of the

- problem, however. -
The two kinds of difficulties that have just been de-

scribed can be conceived as consequences of two ortho-
gonal factors affecting the task (Deregowski 1980b). The
first has been called Type. of Array. It ranges from
anarchic, in which elements of the display form separate
but mutually unrelated entities (Figure ldc), to totali-
tarian, in which all the elements must be integrated to
make the recognition of the pattern as a representation
possible (Figure 14b). The second factor has been called
Figure/Background Separation. It ranges from difficult,
in which the figure has to be detected in a mass of
irrelevant detail (Figure 14c}, to easy, in which the figure
and the background are clearly distinguishable (Figure
14d).

Combinations of the four distinctive values of these two
factors are illustrated in the following figures, which have
been used as experimental stimuli.

a. Totalitarian and highly embedded: Witkin's Em-
bedded Figures Test stimuli {Figure 14a). (For this and
related tests see Eliot & Smith 1983.).

\

b. Totalitarian and nonembedded: Figures of the type
used in the Gestalt Figure Completion Test (Eliot &
Smith 1983). These consist of several distinct, yet mean-
ingless elements that in combination, and with some
mental completion, form a recognizable image (Figure
14b).

c¢. Anarchic and highly embedded: Overlapping fig-
ures representing objects (Figure 14c). Such stimuliwere
used by Ghent (1956); see also Goldsmith (1984).

d. Anarchic and nonembedded: Scattered representa-
tions that cannot be combined to form a meaningful
pattern (Figure 14d}.

. The four combinations in Figure 14 can appear in both
2/3d and 2/3i figures and can be used to describe the
perceptual attributes of figures as they are perceived in
different cultures (Deregowski 1980b).

Binet (1890} observed that young French children did
not find drawings of “syncretic” animals (animals built of
elements derived {rom different species, for example, an
elephant’s head on a cow’s body with cat’s legs and horse’s
tail) difficult to name. They simply named them after one
of the parts of the animal and were satisfied with that.
Similar observations were later made by others. Elkind
(1969) constructed a set of ingenious figures consisting of
unembedded elements that were each a clear representa-
tion of an object. One can combine these elements to
form an entirely new percept. For example, various fimits
can be combined to yield a face (Figure 13). When such
figures were used in the United States, children tended
to list individual elements rather than naming the com-

_ v mvelN
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Figure 14. Figure illustrating the following terms: “embedded” (Figures a & ), in which
the element sought (in the case of Figure a, it could be the concave quadrilateral shown) has
to be disentangled from other elements; “unembedded” (Figures b & d}, in which the
elements are not obscured by other elements; “totalitarian” (Figures a & b), in which the
elements form, when summed, meaningful arrays; and “anarchie” (Figures ¢ & d), in which

the elements are mutually independent.
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“do,” “have done,” ar “intend to do” in real space; hence 2/3i°
and 2/3d representations cannot help but be viewed in such a

light with the benefit of intelligent perception that goes beyond

simple awareness. 4 .

For humans or machines to make sense of space, real or
represented, they must solve a series of problems, What is this
object? What does it do? What does it look like from the other
side? A suitable complement to the use of illusion in cross-
enltural perception studies might be the use of interactive

- phenomena where subjects mentally manipulate aspects of

space. Shepard and Metzler's (1971) mental rotation tasks with
polyhedra represented {in Deregowski’s terms) in 2/3d require-
the use of imagery and problem solving. Such reasoning could
be extended to such temporospatial manipulations as are used in
unravelling knots or topological puzzles, or to the use.of the
“Flatland™ (Abbott 1884/1950) effect in mentally tracing the
shapes produced in 21 when a solid passes through a plane.
Such tasks would not only be useful in requiring the viewer to
solve the problem, but also, like any game, in revealing to an
independent observer the strategies used. Deregowski touches
on the manipulation of space several times when he mentions
spatial memory; he discusses perceptual skills briefly and then,
at greater length, the use of various construction and replication
tasks. One such task, using callipers to replicate angles shown in
2D as “flat” without depth cues and as “solid” in obligue
projection (Deregowski & Bentley 1986) meets both imagery
and problem-solving requirements. However, Deregowski
mentions that the “flat” figure could only be seen as flat. This
may not be the case and could well affect the experimental
outcome; the figure can be considered multistable in depth
because it forms the basic element of a Necker Cube and
exhibits apparent depth reversal, in addition to appearing “flat.”
In fact, Deregowski's awareness of such a problem is evident
when he writes “the same picture may be variously seen as 2D,
2/3i, 2/3d or as a meaningless blotch.” He also alludes, in
relation to a construction task, to more cognitive influences:
“part of the perceptual difficulty probably lies in the perceived
intent of a stimulus.” Such a statement could well apply to
Hudson’s figures {Figure 18), where a tableau of depth cues,
hunters, deer, and elephants are shown as 2/3d. Do natives
throw spears at elephants, even small ones? If not, then the
evaluation of the scene is questionable. ‘

It will be obvious that Chesterton’s remark quoted earlier
could be made by any culture about any other, and that Sherlock
Holmes's injunction, “with all these data you should be able to
draw some just inference” ({Conan Doyle 1890), is far from being
met,

Pictures, maybe; illusions, no

Robert H. Pollack
University of Georgia, Psychology Department, Athens, GA 30602 |

The basis for my commentary is Deregowski’s statement: “For
example, the percéption of certain illusions such as the Ponzo
(Figure 8) or the Miiller-Lyer (Figure 22) involves the immedi-
ate transfer of 3D spatial skills into the realm of pictures” (sect.
11, para. 8). Although one can debate the need to learn and
accept pictorial conventions (largely European, but possible
Oriental) for representing the three dimensions of space, the
underlying determinants of the classic geometric illusions men-
tioned most probably liave nothing whatever to do with “3D
spatial skills.” Indeed, the history of Western graphic art has
been the continnous reconceptualization and reinvention of
three-dimensional space applied to a two-dimensional medium.
I will cite some references to refute Deregowski’s contention.
Next, I will suggest other determinants of the susceptibility to
illusions, and finally I will propose an experimental test of the
opposing views.
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It is interesting that within the data reported by Segall et al.
(1966) are the seeds of the destruction of their “carpentered
world” hypothesis. Just as in the West, among Americans of
European ancestry, the magnitude of the Mueller- Lyer illusion
declines with age through childhood (Pollack 1963; 1969; 1970a;
1970b). In other words, increasing perceptual experience of the
kind supposedly required to produce the illusion apparently
does just the opposite. In addition, the study of Ghanaians in
different environments by Jahoda (1966) failed to produce differ-
ent illusion magnitudes. Fisher (1968), in a series of demonstra-
tions, showed over and over again that altering depth cues and
orientations that might contribute to depth perception has no
effect on the magnitudes of either the Mueller—Lyer or the
Ponzo illusion. Finally Leibowitz et al. (1969) report no cross-
cultural differences in the magnitude of illusion produced by the
basic Ponzo figure although there are considerable differences
when pictorial perspective cues are added.

Drawing on the work of Wald (1945), Eckhardt (1966),
Fitzpatrick (1964), and Ishak (1952a; 1952b) dealing with bright-
ness thresholds as a function of wavelength and fundus pigmen-
tation, ¥ suggest that primary geometric illusions (Pollack 1963;
1969; 1970a; 1970b; 1972; 1976) depend upon the sensitivity of
the visual system to brightness or lightness contrast. In two
studies {Pollack & Silvar 1967; Silvar & Pollack 1967) we showed
that the fundus pigmentation of black Americans was in general
darker than that of whites and that the magnitude of the
Mueller—Lyer illusion was inversely related to the density of
that pigmentation. The two darkly pigmented white and one
lightly pigmented black crossovers behaved like their pigment,
not their racial mates. Our results were supported by cross-
cultural research reported for a group of sacieties (Berry 1971)
and for a black African—white Scottish comparison (Jahoda
18971}, A series of studies with the Mueller—Lyer illusion (Ebert
& Pollack 1972, 1973a; 1973b; Ebert 1976) produced the same
results with all white bimodal pigment distributions. In two
studies (Sjostrom & Pollack 1971a; 1971bh), we were able to
simulate pigment darkening with yellow filters; this reduced the
magnitude of the Delboeuf illusion. Finally we showed that
Kohs's Block Design performance in blacks was depressed if we
used the blue and yellow faces rather than the red and white
ones (Mitchell & Pollack 1974}. A follow-up study (Mitchel} et
al. 1977) demonstrated that having white subjects view the
blocks through neuiral density filters mimicked the effects on
black subjects without filters. It appears clear, therefore, that a
variety of perceptual phenomena can be accounted for by
differences in genetically determined optical differences rather
than culturally conditioned cognitive processes. It is interesting
that the cross-cultural differences cited by Deregowski and by
Segall et al. (1966) all involve peoples who are considerably
more deeply pigmented than Europeans, a fact that, at best (for
their case), involves a confound of pigmentation with culture.

“Ifwe shift our focus to perceptual displays whose contours are
produced by hue contrast in the absence of lightness contrast,
we have a situation that offers the possibility of avoiding the
confound, and, consequently, offering the opportunity to test
for cultural differences without concern for genetic racial
effects,

1 found (Pollack 1965) that hue detectability thresholds do not
change with age through childhood, although there are distinet,
consistent hue differences. The same pattern obtains for visual
acuity as determined by minimal bar separation (Skoff & Pollack
1969) or the detection of a single line (Kelton et al. 1978). By the
same token, Mueller—Lyer illusions whose contours were pro-
duced by hue contrast alone, neither decline through childhood
{Poliack 1970a; 1970b) nor increase throngh adulthood (Your et
al, 1987) the way their lightness contrast counterparts do. Even
simulated aging in young adults produced by viewing through a
combination of yellow and neutral density filters results in no
diminution of illusion magnitude with hue contrast.figures
(Youn & Pollack, submitted). Even allowing for lessened black
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