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Chapter 1. Introduction

The study of the relationship between perception and culture is merely part
of the larger problem of psychological differences between groups of people who
are living under varying geographical, economic, social, and cultural conditions.
Biesheuvel (1963) has noted that, Mt is generally accepted that there are
psychological differences between ethnic groups which are at different stages of
development"., However, different ethnic groups do not necessarily follow the
sam@ developmental paths since their particular goals and requirements may be
different. With Biesheuvel (1959) it is considered that, "through the medium of
educational practices and other social pressures, a culture produces the kind of
personalities that are adapted to its requirements", In sum, then, people with
different goals, ecological requirements, and social systems tend to develop

different personality characteristics.

Gardner Murphy (1960) has colourfully expanded this ideas

The first human nature ... is a system of biologically given
dispositions varying in their rigidity or flexibility and including
many which are so flexible, so sensitive to changing requirements
that the 'human nature' which they represent easily moves into a
wide spectrum of different realizations. Despite common features,
cultures move apart from one another not only in specific techniques
of weaving or spesking or making war, but also in fundamental feeling
tone, ways of facing or dreading or trying to control the universe.
Each of these diverse cultures, however, develops its own gradually
hardening mold, so that the soft bits of living stuff born into it
become, before long, case-hardened, become representatives not of
humanity as such, but of a formalized or standardized kind of
humanity that sees, feels, and thinks as the mold determines.



This is a very strong version of cultural determinism; with Bateson (1944),
"we do not suggest that culture fully 'determines! anything", but that 'culture!,
or 'cultural variation' is a useful beginning for a study of psychological
differences between peoples of the world., Murphy's statement is also very 5road;
to attempt a study of how members of different cultural groups, "see, feel,and
think", is beyond the scope of a single thesis, hence the present study is

concerned solely with the first aspect of behaviour - visual perception,

That perception is not necessarily stimulus bound in contrived laboratory
situations bas been amply demonstrated by the 'New Look! studies. But whether
need, value, and general experiential background can modify perceplion in the

actual life settings of people is still largely an open question,

The purpose of this study, then, is to examine the possible relationship
existing between selected aspects of culture and ecology on the one hand, and
selected perceptual skills and characteristics on the other, The guiding

hypotheses set out at the beginning of the study were that:

1. There are differences in visual perception in groups with differing
cultural and ecological characteristics.

2. These perceptual differences are not random in kind or degree, but can
be predicted from an analysis of the cultural and ecological characteristics of
each group.

3. The nature of these perceptual differences tend to form a pattern of
abilities and characteristics which contribute to the adjustment of the group

to its environment.

These three gemeral hypotheses are expanded into operational form in the

preliminary discussion of each of the studies in chapters 5 and 6.
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The overall plan of the study was toz

ls Select twc societies with coatrasting cultural and ecolegical characteristicss
2, Assemble and administer a batbery of perceptual tests; standard for both
societies,

3o  Examine phé resulting tesb differences in the light of the specific hypctheses
concerning the different cultural and ecologicel charactoeristics.

Le  Examine the resulting test differences for patterns or trends which are

related to the cultural and ecological requirements of each society.
The variables considered in the study were:

1, Stimulus variables: the test battery, standard for both societies,
2. Besponse variables: tne results of a questionnaire, and of the various tests.
3o  Organismic variabless

a) Race (a torm commonly used to refer to genetically related sub-

groups of mankind).

b) Sensory apparatus: acuity and colour visione

¢c) Healths disease and nutrition.

d) Cultural background.

e) Ecological background.
These variables are considered in detail in chapter 4, Method, and further in

the studies themselves, chapters 5 and 6.

Before the experimental work is discussed, however, a short history of
research on the problem of perception and culture is presented in chapter 2,

and the societies examined in the study are introduced in chapter 3,



Chepter 2. Perception and Culture Studies: a Review.

1) Introduction

This chapter will present an outline of the studies, made since the
beginning of the century, which have been concerned with differences in visual
perceptual skills and characteristics between various racial and ethnic groups.
Little critical comment will be made since many of the studies have been
isolated and are therefore difficult to evaiuate., Those studies which are
concerned with similar material are examined together; otherwise, the

organization is simply chronological.
2) Psychological Studigcs

Beginning in the early nineteenth century, many scientifically-minded
travellers and explorers published accounts of their experiences and observations.
Frequent among their tales were reports of the extraordinary visual abilities
displayed by the natives of the various lands. These reports werc so widespread
that psychologists in Britain and America began studies in an attempt to verify
them, These studies by Rivers (1901,1905) and Woodworth (1910) were the first
scientific assault on the problem of a possible relationship between visual

perception and race or culture,

Rivers (1901) travelled to Murray Island in 1899 with the Cambridge
IAnthropological Expedition to the Torres Straits. With the assistance of
W. McDougall, Rivers examined men and boys on the island for such visual

characteristics as acuity, colour defects and susceptibility %o various illusions.

To assess acuity, they used a Snellen 'E'! chart plus a hand 'E' which the
subject could orient with the designated 'E' on the chart., No differences were

found between the acuity of the Murray Islanders and Buropeans, so to account



for the travellers reports, Rivers drew a distinction between acuity proper, and
the, "power of observation depending on the habit of attending to and
diseriminating any minute indications which are given by the organ of sense', and
concluded that:

By long-continued practice in attending to minute details in
surroundings with which he becomes extremely familiar, the savage
is able to see and recognise distant objects in a way that appears
almost miraculous, but it is doubtful whether his visual powers
excells those of the European who has trained his vision in any
special ficld.
Rivers (1905) made a further field trip in 1901, this time to the region
of the Todas in southern India., He administered a similar series of tests to

men and boys of this tribe and concluded that, "there is little difference

between the Todas and other races", with respect to visual acuity.

In lAmerica, Woodworth (1910) examined 300 people of different races at the
1904 St.Louis Fair.

The point of special interest here is as to whether the statements
of many travellers ascribing to the savage extraordinary powers of

vision, hearing and smell can be substantiated by exact tests,
Although Indians and Filipinos proved to be ten percent better than whites in
visual acuity, he found it impossible, "to believe in a close correspondence

between keen sight and a dark skin"! He concluded that:

Even if small differences do exist, it is fairly certain that the
wonderful feats of distant vision ascribed to savages are due to

practise in interpreting slight indications of familiar objectsy
and in general that:

«eothe keenness of the senses seems to be about on a par in the

various races of mankind.



Spatial perception, as well as visual acuity, was the subject of early
interests Hallowell (1955) has noted tha’t the observations on the Iroquois

Indians by Pdre Lafitau in 1724 were in line with the current notion that, "the
'senses!' of primitive man were more acute than those of civilized man, even
though he might be intcllechually inferiort', Jaccard (1932) has maintained that
distortions of these early reports gave risc to, "la legende de l'instinct
d'orientation des sauvages", and ¢cncluded that:

sse most primitive peoples are as embarassed as we are when they find

themgselves in an area voild 7f ... the famiiiar horizons of their

native country... There is no appreciable difference in the sensory

capacities and elementary mental functions among the various human

racess this demonstrates the error of all the theories attributing

to savages spatial abilities (facultés d'orientation) unknown to

civilized peoples: {(translation mine)

Thus at an early datve the possibility of differences in acuity and spatial
perception between different racial and ethnic groups was rejected. Laboratory
studies soon followed; however, which attempted to relate perccptual differences
found in experiments, to various cultural differences, In 1933; Thouless
published the results of an experiment which had used Indian and British students
as subjects. The task was to adjust a circle, inclined to the line of vision,
to mateh an ellipse shown normal to the line of vision., Thovless found that
the Indian students had a greater tendency to ¥phenomenal regression to the real
object"(that is, size and shape constaney) than the British students, and
suggested that this difference might be related to frequently observed differences

between Western and Oriental art,

This study was repeated by Beveridge (1935) using West Africans as subjects.
These people, he found, had, "a considerably higher index of phenomenal
regression”, than Europeans, and this difference, he considered, was related to

"some peculiarities of African drawing".



In a later study, Beveridge (1939) investigated the relative use of visual
and proprioceptive cues in the judging of the horizontal by West African and
British subjects. Ths task was tc adjust « rod to the horizontal while both the
rod and the subject were encloscd in a box tilted twenty-five degrees to the
horizontal. Results i:udicated that the Europeans were more affected by the
visual cues in the tiited box (that is, were less accurate in adjusting the rod
to the horizontal)} then the Africans. Beveridge rclated this result to his
experience that, when teaching Africans, they showed, "less interest in and

efficiency with pictures and diagrams than mogt Europeaus',

Hudson (1960, 1962), also working with African subjects, has reported marked
inability to perceive a “hird dimension in two-dimensional pictures. Unaware of
Wesborn conventions of representing three dimensions on two—dimensional paper,
these subjects were unable to see the third dimension. Hudson concluded that,
"both cultural and genetic factors play their role", but Littlejohn (1963) has
questioned the need to assume genetic factors at all, and Dawson's (1963) results
derived from drawings modified from Hudson (1960), show a definite improvement in
ability to perceive the third dimension as experience with Western pictorial

material increases.

Vhile on a chimpanzee expedition in Guinea, Nissen, Machover and Kinder (1935)
also noted visual difficulties among the Africans. They administered spatial
and performance tests to a group of children aged five to fourteen, and compared
the results to those of Western subjects. They found that:

«+o the tests which have pictorially representative content, which
involve symbolic material, and which require combinative activity
based on the perception of part-whole relationships, produced the

poorest results..-

and suggested that test difficulty was related to the lack of, "particularized

experience of a civiliged environment',
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Three more recent cross-cultural studies using spatial tests (Jahoda,1956;
McFie,1961; and Dawson;1963) alsc found marked perseptual difficulty in African
subjects; these studies will be discussed in detail in the section on spatial

perception in chapter 5,

Since the war, psycihologists have continued their studies of perception and
culture using both projective and experimental msthods, A good example of the
cross~ctltural use of a projective technique is Thompson's (1951) study with
children. She administered Rerschach Blots %o 1000 Irdian children in southe
western United Statcs to invesvigate, "the prcblem of delineating and comparing
the structure and ¢ynamics of group perception patterns!., After analysing the
reports from the variouc tribes, she concluded that each tribe had a distinctive

perception pattern which was related to, "the implicit tribal world view".

Another study in the American Southwest was carried out by Michael (1953)
using Navaho and white subjects. He attempted vo discover whether the tendency
to form closure is en imnate principle of perceptual organizution or learned in
the cultural milieu., No significant differences were found between the two
groups even bthough the HJavaho were reported to have a "fear of closure, and he

concluded that the phenomenon is either universally learned or innate,

Bagby (1957) has administered a binocular rivalry test to twelve selected
Mexican and American subjects. Each subject was presented with ten pairs of
photographs in a stereoscope, each pair consisting of a Mexican scene and an
American scene,; and subjechs reported what they saw. Bagby's results show that
Mexicans reported sighificantly more Mexican content, and Americans significantly
more American content.

Pettigrew, Allport and Barnett (1958) have also used the binocular rivalry

te.chnique cross-culturally., They attempted to answer the question, "[lo members

of various ethnic groups identify each other differently?", and concluded that



the race of the perceiver was a factor in the racial identification of pictures

presented to them stereoscopicaily.

Visual illusions have been swudied cross-<culturally more often than any other
phenomenon. Two types of illusion, angular (eg. Miller-Lyer, and Sander Parallel~
ogram), and rectangular (es. horizontal-vertical) illusions have usually been
included in most of the studiess: Rivers(1901, 1905), Herskovits, Campbell and
Segall (1956, 1963), ieuse (1957), Morgan (1959), Bonte (1962), Mundy-Castle and
Nelson (1962), Dawson (1963), and Gregor and McFherson (1965), These will all be

discussed tully in the section on illusions in chapter 6.

A wnique study of visual illusion has been carried out by Aliport and Pettigrew
(1957) using the Ames Trapezoidal Window illusion. This illusion was presenteld
to £hree groups of Africans of varying degrees of westernization and urbanization,
and to Europeans in South Africa., They found a significant tendency for urban
groups tc report the illusion more often than rvral groups, and concluded that,
"experience with, and identification with Western culture makes it more likely

that the illusion will be perceived under marginal (suboptimal) conditions".

3) Anthropological Fvidence

In an ecarly review of cultural and developmental factors in perception, Dennis
'd(1951) warned that althougzh anthropological evidence is great, "the experimental
evidence for social influence in perception is slight?, Some of this anthropolo-
gical evidence is in the form of assertions by workers who have assumed various
meanings for the terms 'perception' and 'seeing'.

Benedict (1935) has written that:

No man ever looks at the world with pristine eyes. He sees it
edited by a definite set of customs and institutions and ways of thinking.

Levy-Bruhl (1926), as part of his early controversial theory of 'primitive
mentality', held that:

.+« primitives perceive nothing in the same way as we do... primitive

perception is fundamentally mystic.
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Related to this viow is Werner's (1948) contention that, "primitive
perception is physiognomic rather than geometrical-technical". Primitive
perception is, "based on the fact that the objects are predominantly understood
through the motor ard affective attitude of the subject". Werner has concluded
that, "there is a gool desl of ecvidence that physiognomic perception plays a
greater role in the primitive world than in our own, in which the geometrical-

technical type of pcyxception is the rule',.

Sherif (1935), in reviewing early anthropological reports, concluded thats:

The individual acquires a certain set of norms from childhood on ...
these norms determine to a considerable extent the individual's...

perceptual tendencies,
and Frank (1949),in a group of essays on 'culture and personality',held that:

In every culture, the individual is of necessity 'cribbed, cabinged
and confined! withi: the limitations of whal his culture tells him to

see, to-believe, to doy; and to feel...
and Kluckhohn (1954) Las agreed with the well~known statement that, "we see

things not as they are but as we are". As we have already noted, Murphy (1960),

o

too, believes that, "... humanity <.. sees, feels and thinks as the mold determines?

Hallowell (1951), however, has been more cautious in his approach to the problem:

Perceiving ... may not be a simple function of an individual's
organic make-up alone, but be related to his group membership and thus

involve differential cultural factors.
Cartbion has also been urged by Gibson (1950):

It is perfectly true that perception can bhe fluid, subjective,
creative and inexact ... (but) ... it can also be literal ...
The student of human nature and society needs to remember this when
he is in danger of assuming that men are the passive victims of their

stereotypes and perceptual customs.
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4) Recent Reviews

Two recent reviews of the perception and culbure problem have not only been

cautious, but have aJso been stmewhat sceptical.,

French (1963) quite accurately pointed out that:

The relationship between cultural categories and cognitive
casegorization is not difficult to demonstrat:. The relationship
between culture sud perception is another matier; many traditional
approaches in psychology and anthropology fail to establish a convincing
conrection between these realms., The crucial question is: do people
with differing cultures actually perceive differently?

Triandis (1964), after discussing culture and categorization, values and

attitudes, concluded that:

It is now possible to explore how cultural factors affect ecach of the
processes described by these concepts. Before doing so, however, it is
important to examine whether cultural factors influence perception,

5) GConclusions

The history of the idea that our percepts are governed or altered by our
past experiences as members of a social group, or as individuals with a
particular visual environment, has been subject tc the extremes of acceptance
and rejection. Recent examinations of the problem, however, suggest that the
problem is a real one, and that a new approach, as well as more experimental

work, is necessary if we are to answer it,
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Chapter 3. The People in_the Study

1) Introduction

The first part of this chapter presents a short discussion of the culture
of the societies selected for the study: the Temne of Sierra Lecne; and the
Eskimo of Baffin Island., The second part describes the test samples drawn from
these two societies; and then introduces two Scotutish samples as w3ll as a small

sample of Mende people living adjacent to the Temne.

2) Culture Description

a) The Temne

The Temne inhabit an area of about 10,000 square miles in central and coastal
Sierra Leone, and number close to 500,000 individuals (MeCulloch,1950). Most
live in small villages, bult towns are growing, especially where wage employment
is becoming available, Their land is comprised of tropical rain forests, grass-
land, and upland rice fields. The Temne house, reputed to be one of the best in

Africa, is usually circular with a high, distinctive thatch dome, and is made
either of mud bricks or of a lattice work of sticks plugged with mud and grass
wads. The exterior of the house is frequently finished with a finer mud or

cement (Littlejohn,1960).

Most Temne are rice farmers, but they also cultivate groundnuts and hot
peppers for cash. The farmland is used, at most, for two years (one crop of rice,
followed by one of groundauts or peppers) and is then left to grow up with bush.
The fallow period varies, depending on land pressure, but is usually about five
years. There is only one crop each year and harvesting begins about the first
of Octoberj the rice is dried, husked, and then stored for use during the year.
Frequently tou much rice is sold at market afier harvest, and in the following

September the rural areas experience their ‘hungry season',
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Very few people hunt; the little meat available is usually caught in traps
hidden in the fences surrounding the upland rice farms, In the larger towms,
however, goats; cattle and chickens can be purchased. Fishing is carried on
in the inland rivers with the use of nets and traps, while coastal fishermen are

also active, supplying large quantities of smoked fish to the town markets.

A number of men have left the farms and sought wage employment in the iron and
diamond mines. Towns in these areas are growing rapidly and are noticably more
westernized than the surrounding villages. Petty trading in these towns is

carried on mostly by the women.

The Temne are polygynous. The wives do much of the routine farm work while
carrying the youngest child on their backs, while the older children assi.:t them
in the fields, Both male and female children are welcomed and treated kindly up
to the age of weaning (approximately two years). Thereafter, however, discipline
is harsh, with frequent beatings. Men nay acquire more wives by arrangement with
the woman's father and by paying a 'bride price!, which must be refunded if the
match is not suitable, Women, as well as children, are strictly controlled, and

the use of another man's wife (woman damage) is heavily ounished.

Politically, the Temne are divided into a number of chiefdoms (Littlejohn,
unpublished manuscript,nd). The chiefs are elected, but must be members of g
'chiefly' family to be nominated. The chiefly families are few in number within
each chiefdom, but there can be as many as three or four where chiefdoms have
been amalgamated., Traditionally, the Paramount Chiefs were virtually absolute
rulers, with priestly as well as secular duties, but are now mainly agents of the

centrel government (Dorjahn,1960),

Islam has had a wide acceptance among the Temne., OChristisa missionaries have
made a few couverts, but many revert to Islam after their schooling in the mission
is completed. Traditional beliefs have been mixed with muslim tenets to produce

a religion neither pagan nor orthodox muslim.



The secret societies have been the main source of formal education among the
Temne: the Poro Society for the boys and the Bundu Society for the girls.
Traditional skills and roles are learned during the months in the bush schocls,
where initiation also takes place., Many Temne youths also attend Arabic schools
where they learn Koranic texis by rote and occasionally become fully literate in
Arabic. The Christian mission schools teach in both Temne and English, For the
first two or three years, there is wery little difference between these mission
schools and the Arabic ones. The main concern in both is learning religious texts
and prayers, and becoming familiar with the rules of the classroom - sitting still.;
paying attention and responding to questions. In the urban areas, education is

mainly in English and secondary school graduation may be attained.

b) The Egkimo

The Canadian Eskimo rumber only 12,000 persons and are spread across a 3,000
mile expanse of Arctic coast. Compared to those in Alasks, Labrador, and
Greenland, the Canadian Eskimo are few, but they exert a strcag influence on the
popular image of these people because of their more traditional ways. Many still
live in hunting camps dotted along the coast from trading and administrative
settlements, but like the Temne, some have begun to settle in towns where wage
employment is available. Their land is harsh, is well above the tree line, and
is a virtual desert, annual precipitation being little more than in tropical
deserts., Most live in shacks constructed of driftwood, packing crates, cardboard,
and canvas, although some are now buying prefabricated plywood cottages from the
Janadian Government. The snow house is now mainly used for storage or for

temporary housing while hunting.

Most Eskimo men are hunters. Even many of those who take wage employment still
hunt on the weekends using motorized toboggans to take them to fresh grounds. In

the more traditional camps, seals are hunted from the ice in winter and from
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boats in summer; narwhal and walrus are also taken. On the land, caribou are
hunted and white fox are trapped for trading. Ptarmigan are snared and char
(Arctic salmon-trout) are netted or speared to add variety to the diet.
Traditionally, no vegetable product was eaten, but now the Eskimo buy flour, tea,
and sugar from the trader. Because of iliness, many have gone to hogspitals in
the south, and on their return are not strong enough to take up life on the

land again. These people are encouraged in the traditional arts and crafts,

products which have a ready market in North America and Furope,

The Eskimo are now monogamous, but have practised both polygyny and polyandry
in the past, Some marriages are still contracted by traditional agreement, but
most are now formalized by the missionaries. Children are welcomed and are
treated with great kindness until adulthood. Punishment is rarely seen and
great freedom g allowed their offspring. Very little control is exercised over

their women as well as their children.

The Eskimo have never been highly organized as a political group. The
leader was often the man with the greatest experience in social matters or the
best provider. He was not formally elected, nor did he have to belong to a
particular class or family; in fact, the concept of 'class! seems to have been

absent from Eskimo society.

Shamanism is still practised, but has been hidden, if not erased, in most areas
by the pervading influence of the Christian missionaries. Unlike Islam,
Christianity allows no integrations with pagan beliefs, and so the Eskimo are

superficially orthodox,

Traditionally, education has been given in the family, The boys learn on the
hunt through close contact with their fathers from the age of nine or ten onj;
girls are instructed in the home skills and crafts by their mothers. Since the

1930's, a syllabic script for writing has been available and has been transmitted
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to the children by their parents. This script plays much the same role in Eskimo
gosiety as does the Arabic script among the Temne,

Schools were originally run by the missionaries, but are all now operated by
the government. Those schools in the isolated areas can provide little more thamr
basic skills in reading, wiiting and arithmetic (up to, approximately, the grade 4
level)s A child who shows promise may be sent to a larger centre where secondary
schooling is available. Since those in the isolated areas rely on hunting for
their livelihood, they cannot all come to live near the school. The government
has therefore provided hostels, each run by an Eskimo family, to house those
children from the camps who are voluntarily sent in by their parents. They are
not compelled to stay, however, and frequently return to the camps for hunting,

during which time traditional skills are maintained.,

3) Sample Desciiption
a) Introduction

Two samples from each society werc selected; in the case of the Temne and the
Eskimo, Traditional samples living in relatively isolated rural areas were
considered to be the primary samples (N = 90), Transiticnal samples living in
an urban, westernized environmemb were selected as secondary samples (N = 30).
This sample split had two purposes:

1. to explore the perceptual effects of westernization within a culture.

2, to eliminate 'race' as a comprehensive explanation for any perceptual
differences found between societies,If thore are intra-cultural differences,
both samples from the same gene-pool, then 'race' cannot be invoked to
explain these differerces. 'Race' cannot then be invoked to explain all
inter-cultural differences.,

Evidence for cquivalent degrees of contact with Western people and institutions

for the Temne and the Eskimo traditional and transitional samples will be presented

in the sample descriptions, and in tables 3:1 and 332 on pages 20 Lo 22,
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Two Scottish samples were also selected and administered the same tests as the

Temne and the Eskimoj; one sample was taken from a rural farming area, and the
other from a large city. The Scots were included in the study as a comparison
group so that the Temne and the Egkimo test results might be related. through ths
Scottish results; to the accumulated mass of Western psychological findings and
norms. Without the inclusion of a Western sample some of the results might have

proven difficult to interpret.

A small sample of Mende people were selected as wellybut were administered only

two tests ard a shert questionnaire.

In all samples, an attempt was made to test males and females in equal numbers,
and to sample equally from five age groupss: 10-15, 16-20, 21-30, 31-40, anl over 40,
This was done so that any age or sex differences in the results could be
adequately ~xamined. The distribution of subjects in all samples, by age and sex;
is given in table 3:3 on page 24. The sequence of testing the various samples,

with dates and maps showing their locations, is given in appendix 1.

b) Temne Samples
(1) Transitional: Pt, Loko, population, 4000,

The people of Pt.Loko have been in contact with Buropeans since the early
seventeenth century when the town was used as a trading centre by the Portuguese
(Fyfe,1962), and mission schools, run by Europeans, have existed since the latter
part of the nineteenth century. Krio, an African language largely derived from
English is widely spoken as well as the native Temne. Most people earn their
living in employment other than that of the traditional farming, and almost all
live in semi-western rectangular houses with metal (pan), rather than thatch
roofing.

Contact was made, through Dr. J. Dawson, with Mr. Tejan Kamara, a bar owner and

respected member of the community. He agreed to rent a room for testing and to



SAfe

request volunteers from the 'compin' (a semi-traditional social and dancing
society) of which he was president. Thirty-two subjects were selected for
testing and each was paid three shillings, money equivalent to a half day's

labouring wage.
(ii) Traditional: Mayola. population, 200,

Buropean contact with the area around Mayola has been very limited. A bush
road runs through the village from Marampa to Yonibana, but is used only for
locel trading. During the rainy season, ferries across rivers on either side of
the village do not operate and access to Mayola is by foot only, No European
has ever lived there and visits are very infrequent. Little Krio is spoken, and
dress is almost entirely traditional. All but four of the twenty-two hous2s in
the village are in the traditional style, and most occupations are the traditional
ones. There are no Western schools, but the dawn and evening Arabic classes are

well attended.

Contact with the village headman was made through Mr, J.K. Davis, a Marampa
Mines supervisor who had been born in the area, The headman agreed to make a
room available for testing, and to ask the villagers to cooperate, Many people
came, volunteering "bo play the games", and 90 were selected and tested. Each
was paid three shillings.
¢) DEskimo Samples

The Eskimo subjects were also drawn from two areas; one group was located in
Frobisher Bay, a community in transition between Eskimo and Western life
(comparable to Pt.Loko)s and the other was taken from the hunting camps located

along the coast from Pond Inlet (comparable to Maybla)o

(i) Transitional: Frobisher Bay, population, 1,000,

The Hudson's Bay Company has had a trading post in the area since 1924, and

since the war, the American Strategic Air Command and the Canadian Department of
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Northern Affairs have brought many non-Eskimo people into the area. English is
spoken by many Eskimo in addition to their own language, and there are adult
reading classes as well as regular schools for the children. Almost all live on
wage employment or welfare; few still hunt full-time, although many workers still
hunt on the wsekends and holidays. All housing is of the southern type, mostly
rectangular plywood cottages of one or two rooms,

Contact with the community was made through Mr. Abz Okpik of the Rehabilitation
Centre, where a testing room was established in a vacant office, Thirty-one
subjects were selected and tested, and each was given a packet of cigarettes,

(1) ZTraditional: Pond Inlet area, population, 300

The people in the camps along the coast from Pond Inlet are all hunters, using
traditional methods, but aided by modern tools (eg. rifles, powerboats, et=,).
Contact with non-Eskimo people is limited to trading trips to the settlement of
Pond Inlet, when fox and seal skins are exchanged for ammunition and supplies.
None can speak English, but many have allowed their children to come into the
school hostels to learn English and basic school subjects. Schooling, however,
does not interfere with the acquisition of *raditional skills, for the children
return home whenever the hunting is good.

The more populous camps were visited by dog team and all available people were
tested. Word was left for those out hunting and those in other camps to visit the
test centre in the settlement when they were next in to trade. WNinety-one people

were selected and tested, and each was given a packet of cigarettes,

d) Temne and Eskimo Sample Comparison

It is consider=zd that the Mayola and Pond Inlet samples are equally free from
the effects of Western contact, and that the Pt.Loko and Frob.sher Bay samples
are at equivalent levels of westernization. The f&regoing discussion of the
history of contact, dress, housing, language, occupation, and the availability of

schools has presented evidence for this view; the following tables present
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further data on age and years of education.
Table 3:1 Years of Educaticn of Temne and Eskimo Samples by fge and Sex:
Transitional Sampless

Pteloko
MALES FRMALES TOTAL

Age N McAge MEduo. N MeAge  M.Bdug. N MoAge  McBduc
10-15 3 12,7 43 3 12.3 0 6 12.5 2.2
16~20 3 18.0 7a3 4 17.0 4o 7 174 50k
21--30 8 23.1 3.1 23 R2Le3  2ub 11 23,5 3.0
31_40 zl» .3155 400 l 320 90 5 3196 5n0
40 + R 4340 0 1 450 0 3 43e7 0
Total 20 2445 3.8 12 21.3 2.8 32 23.3 3ol

Note: 'Mean Education! has combined Arzbic and Western education. Separate

means are as follows:

Lype N  Sample M.Educ, S.Ds
Argbic 5 0.4 1,2
Western 14 3.0 BT
None 13 - =

Frobigher Bay

MALES FEMALES TOTAL

Age X Mo Age M.Educe N  M.Age M:Educ, N  M.Age M.Educ.
10-15 3 13.7 5.7 3 12,7 5.3 6 13,2 5.5
16-20 3 18,0 7e3 3 17.3 540 6 17,7 6.2
21-30 3 24T Lol 4 Rhe5 1.8 7 24,06 246
31-40 4 348 1.3 2 33.0 0 6 3462 0.8
40 + 3 4950 0 3 4340 0 6 46.2 0
Total 16 2804 3.5 15 2506 245 31 271 3.0
Note: Type N Sample M.Educ., SaDe

Western 18 3.0 3.1

None 13 - -



Table 3:1 cont. Traditional Samples:

Mayola
MALES FEMALES TOTAL

Age N McAge McEduc. N M.Age M.Fduc. N M. Aze M.Edug.
10-15 10 12.6 34 10 124 0 20 12.5 La7
16-20 10 17,9 345 10 1Tl i i 20 1765 <3
21-30 10 2546 363 10 23.5 0.3 20 2466 1.8
31-40 10 3546 3.0 10 3402 0 20 349 1.5
40 + 5 45:8 0 5 4502 0.3 10 45:5 0.2
Total 45 2544 249 45 Rloks 0.4 90 2445 1.7
Notes: Iype N Sample M.Educ. SeDe

Arabic 42 1.7 265

Western O - -

None 48 - -
Pond Inlet

MALES FEMATES IOTAL

Age N M. Age MoEduce XN M.Aga M.Bluc. N M. Age M.Edug.
10-15 13 12:4 1.3 8 11.5 0.5 19 12,0 0.9
1620 9 17,0 0.8 8 174 Lle4 17 17,2 1.1
21-30 9 25,46 0 11 255 0 20 2545 0
31-40 9 3ol 0 11 34.0 0 20 3402 0
40 + 8 53,1 0 7 523 0 &5 52,7 0
Total 46 743 0.4 45 27 .8 0.3 91 37,5 0.4

Note: Type N Sample M.Educ. S.De
Western 21 0.4 0.9

None 70

Discusgion of Table 3:l

Iransitional samples: The number of years of education in Pt.Loko includes
Arabic and Western education, while in Frobisher Bay, it represents Western
education only. A note at the bottom of the table shows the mean number of years
in the respective school systems., The Pt.Loko sample and the Frobisher Bay
sample both have had an average 3,0 years of Western educationg; but the Pt.Loko
sample has also had an average 0.4 years of Arabic education. These two sarples

are therefore considered equivalent in educational standing.
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Traditional samples® The number of years of education in Mayola repregents the

number of years of iArabic education, while in Pond Inlet, it represents Western
education., It has already been suggested that at least for the first few years,
Western education for the Eskimo, and Arabic education for the Temne both manage
to teach only the basic skills with pictorial material, and the necessity of
sitting still and answering questions. It can be seen in the table that only the
two youngest age groups in Pond Inlet have had any education at all, for the
school has only recently been introduced. It is considered, then, that these two
samples represent approximately equal levels of education, even though the Mayola

mean is four times that of Pond Inlet.

Table 3:2 Occupationg of the Temne and Eskimo Samples by Sexs

Pt.Loko Frobisher Bay
Male Female Male Female
nene 3 none 3 none 1 none 0
student 5 student 1 student 3 student 5
tailor 2 housewife 4 clerk A housewife 9
labourer 2 trader 2 labourer 3 cook 1
dancer 1 washwoman 1 busdriver 2 —g-
blacksmith 1 welfare- heavy equip-
gardener ;2 worker 1 ment operator 1
messenger 1 IPH baker 1
lorry driver il mechanic i
yard boy 1 T
laundry boy 1
house builder 1
20
_Mayola Pond Inlet
Male Female Male Faomale
none 0 none 3 none 0 none 0
student- student- student- gtudent-
farmboy 9 farmgirl 2 hunter 12 househelp 5
farmer 33 farmer 39 hunter 34 househelp 9
carpenier 2  housewife 1 % housewife 31
tailor 1 zg- Zg



Discussion of Table 3:2

Transitional samples: No subject in the transitional samples follows the
traditional occupation of his people, All are on wage employment or aic self-
employed; those males listed as unemployed are all relatively well educated and
were currently looking for clerical work vhich was difficult to obtaiu,

Traditional samples: The table shows an almost complete reliance on the
traditional occupations; no subject in either sample is on wage employment.

1t is apparent, then, that on the criteria of education and occupatior, as
well as on those of historical contact, languege, hovsing and dress, that these

traditioral and transitional samplcs are matched for degree of westernization.

e) Scottish Samples

In selecting Sccts to compare with the Temne and the Egkimo subjects, an
attempt was made to use farming or working people. In this way it was hoped to
reduce test and pictorial sophistilcation. In order to maintain the traditional/
transitional nature of the study, two groups cf Scots were chosen, one from a

small farming village, and the other from the city.

() Inverkeilor

This village is located in fngus, midway between Arbroath and Montrose.
Subjects were drawn both from the village and from the surrounding farms. Mr, De
Ramsay, the Headmaster of the school, contacted the first subjects, and others
volunteered when later approached either privately or in groups. Sixty~two
subjects were selected and tested in the school and in the Men's Club Hall which
had been wade available as a *est centre; no reward was given, The mean education

of the sample was 10.0 years, S.De= 1.7,
(ii) Edinburgh

Most of the subjects in the Edinburgh sample volunteered after hearing a brief



talk at a ceilidh, Others were approached through these initial subjectss
Testing was done at the Psychology Department, and at two schools, Hunter‘s Tryst
Primary and Firrhill Secondary. Sixty subjects were selected and tested; no

reward was given. The mean education of the sample was 10.4 years, S.De= 2.0 .

f) Mende Sample

A control group of members of the Mende tribe was required for the Temnem
Euglish language study (see appendix 3). While there,it was decided to administer
Kohs Blocks as well, The village of Kotia (population, 300) is situated about
three miles along a bush path from a gravel road linking N'jala to Taiama, None
but fcot traffic can reach the village and there is no school or other Western
institution., Clothing and housing are predominantly traditional, and ell subjzcts
were farmers. Fifteen males and fifteen females were tested, three in each of
the five age cauegories. The village appeared to be comparable to Mayola and

Pond Inlet in degree of westernization.

g) Summ of Data for Six Main Samples

Table 3:3 summarizes the number, age and sex of subjects in the six main
samples. Unless otherwise indicated, the N's listed here are those used in all

statistical operations in chapters 5 and 6.

Iable 3:3 Summarys N, fAge and Sex of Subjects in Six Main Sempless

8C0TS TEMNE ESKIMOQ
Inverkeilor Edinburgh Pt.Loko Mayola Frobisher Bay Pond Inlet

Age M F M E M E M E M I M E
10-15 Wy 6 6 5 3 10 10 3 3 11 8
1620 5 10 6 6 3 4 10 10 3 3 9 8
21-30 7 8 7 5 8 3 10 10 3 4 9 3l
31~40 3 4 6 6 4 1 10 10 L 2 9 11
40 + 5 6 6 6 2 1 5 5 3 3 g 7
Total 27 35 31 29 20 12 45 45 16 15 L6 45
Total 62 60 32 90 31 91

Total 122 122 122
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4)  Acuity and Colour Vision

Before being accepted as subjects, volunteers were screened for visual acuity
and colour defects,

a) Acuity

Volunteers with less than 6/12 far acuity (best eye) were only accepted as
subjects if they could see the tests with ease at tne one tu four foot
administration distence. Those with less than A.9 near acuity (best eye) were
not accepted at all.

Far acuity was assessed by the Landult Rings administered at six metres, and
near acuity by the smaller Rings at twenty-five centimetres. The subject was
requested to place his arm (for far) or finger (for near) in the same que irant
as the gap in the Ring. Where corrective lenses were normally worn, acuity tests
as well as the battery to follow were administered with the subject wearing them;
one Temne subject and eleven Eskimo subjects wore glasses during testing. Table
3:/ summarizes the acuity of the Temne and Eskimo samples; similar data for the
Scottish samples are not given, since all those who needed them were wearing
corrective lenses,

Table 3:4 Temne and Eskimo Far and Near Jdcuity Distribution:

Far lcuity TEMNE ESKIMO
Pt ,Loko Mayola Frobisher Bay Poad Inlet

6/6 28 80 20 76
6/9 4 6 A 10
6/12 - 3 3 1
6/18 = 1 3 3
6/2. = N 1 1
Near dcuity

A6 31 73 29 85
AoT 4, 7 1 3
A,8 - 5 1 i
Ac 9 - 5 - 2



3R G

Table 334 cont. Summarys Percent of Samples:

Far Acuity Near dcuity
6/6 or 6/9 6/12 or worse A.6 or A7 A8 or worse
Tomne 9%.7 % 3.3 % 91.8 % 802 %
Egkimo 90.2 % 9.8 % %7 % 303 %

In general, the Temne have slightly better far acuity tnan the Eskimo, while
the Eskimo have slightly better near acuity than the Temne, but the samples are
essentially equivalent, The differences are not significant; X2 = 7,07 (&f = 4)

for far acuity, and X? = 4.36 (df = 3) for near acuity.

b) Colour Vision

Colour vision was examined using the thirty-eight plate edition (1962) of
Ishihara, Illiterates were given a brush to trace the meandering line version of
the test, but literates were allowed to read the number. Thoae subjects who had
colour defects were allowed to proceed with the battery if they could name the
colours on the Kohs Blocks and their patterns, Table 3:5 summarizes the colour

defects in the gix samples.

Table 3:5 Summary of Colour Defects in the Six Samples:

Total MALES FEMALES
N H Fdofect: #f defect N N defest % defech
Inverkeilor 62 27 3 11,1 % 35 0 0%
Edinburgh 60 31 1 362 29 0 0
Pt ,Loko 32 20 0 0 12 G 0
Mayola 90 45 2 Lol 45 0 n
Frobisher Bay 31 16 1 6.3 15 0 0
Pond Inlet 91 46 0 0 45 0 0
Total 366 185 7 3,78 ¢ 181 0 0%

Colour defects were rare in both the Temne and Eskimo samples, with only
two and cne defects respectively; the Scottish samples had more defects, with

four out of 122 unable to read the numbers.



Chapter 4o Method
1) Introduction

It is the usual concern in cross-cultural psychological research to construct
feculture-fres', 'culture—fair', or ‘'culture-reduced' tests in order to reduce or
eliminate cultural bias, Many workers have turned their attention to this
probiem of fair testing across cultures since Goodenoughis (1926) early attempts
1o assess intelligence with drawings. Cattell's (1940) test has been followed
by cross-cultural applications of the Raven Matrices by Maclrthur (1960) and by
Maclrthur, Irvine and Brimble (1964), but none of these has successfully
eliminated the bias inherent in his test material, However a recent attempt by
Kidd and Rivoire (1965) to discover culture-free items for inclusinn in a spasial
test has met with moderate success. Vernon (1965a) has recently suggested that,
"it is unprofitible to talk about or investigate racial or ethnic differences in
intelligence ... 1t is much more meaningful to study the effects of controllable
environmental factors on the development of various types of abilities, either

within a particular culture cr between contrasted cultures'.

2) Desien

In the case of the present study, no attempt has been made to eliminate or
reduce the cultural bias of the tests; indeed, the opposite is the case., Cultural
differences have been investigated, isolated, and utalized in selecting and
constructing tests for presentation to the various cultural groups. By working
with these differences, rather than attempting to eliminate them, it was
considered that their effects on perception might be observed and gunaged. In
attempting to relate test differences to cultural and ecological differences;
however, other variables must be held constant or otherwise controlled. These

variables are as follows:
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a) Stimulus Varighles

The test battery is objectively standard for all subjects; questions,
instructions and administration proceedure were standard throughout, within the
limitations of translation. Test centres were all well-lighted, and conditions
of temperature and seating were all normal for the subjects concerned, although;

of covrsey, they varied considerably between the Temne and the Eskimo.

b) Organismic Variables

(1) BHace

The three groups have been drawn from three different races, but from each
race, two sub-samples have been tested, If differences are found between the
sub-samples; especially if thesc differences can be predicted from sub-culcural
and ecological differences, then a purely racial explanation of the differences
between the three races is not valid.

(ii) Sensory Apparatus

Visual acuity and colour defects have been measured. There were no significant
differences between the groups.

(iii) Health

Disease: There is no doubt that with Western medical services, the Scottlsh
samples were most free from disease., Malaria amomg the Temne, and tuberculosis
among the Eskimo are very common, but the relative incidence and the possible
psychological effects of these diseases have not been studied.

Nutrition: Many Temne suffer from a protein deficiency condition known as
kwashiorkor, and many Eskimo suffer from other dietary deficiencies, especially
when hunting is poor, but again relative incidence and the possibLe psychological
effects have not been studied.

In the absence of contrary evidence, it is assumed that the Temne and the

Eskimo samples suffer comparable degrees of disease and malnutrition, and that

both are at an equal disadvantage with respect to the Scottish samples.



Those variables which have nct been held constant are as follows:
¢) Cultur k , and
d) ZEcological Background: These two factors show considerable variation as
outlined in the previous chapter., Specific components of these two variables
considered relevant to the test differences will be discussed in detail in the
individual experimental studies, chapters 5 and 6,

e) Response Variables

As just mentioned, this variable will be discussed and related to the cultural

and ecological variables in the reports of the experimental studies in chapters

5 and 6,
3) Battery

A test battery was assembled which was considered mignt gaage the effects of
various cultural and ecological factors on visual perception. A description of
the non-standard tests, as well as modifications to standard tests,; is given in

the appropriate experimental report,

The test session was introduced as follows:

I would like you to work with me for a few hours. First I want
to ask you some questions, and then I would like you to look at some
drawings and photographs. If you do not understand something, please
ask about it. Most people who do this work enjoy themselves, and I
think you will too.

It was generally known that payment in the form of money, tobacco or candy was

always made, so this fact was not mentioned during the introduction.

The battery was preceded by a questiomnaire lasting from fifteen to twenty
minutes (see appendix 4), and served to put the subject at ease as well as to
gather background information. Much of the data gathered in this way will not be

used ir. this thesis,
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The battery itself was composed of the following tests:

Approximate
TEST Administration Time
l. Acuity, far and near 5 minutes
2. GColour vision 5
3s Kohs Blocks 20-30
4o [lcquiescence 5-10
5. Illusions 5-15
6o Witkin Embedded Figures Test (EFT) 20--30
7. Clouure 5=10
8. Assimilation 5-10
9. Temne-Fnglish language study (not to Eskimo) 5-15
Eskimo-English language study (not to Temne) 5-10
10, Raven Matrices 20-30
11ls Perceptual Units 5-10
12, Morrisby Shapes 10-20
13« Binocular Rivalry and eye dominance test 10-20

140~240 minutes

A rest break of ten to fifteen minutes was given after item 9. For the younger

and older subjects, the first part of the battery (to item 9) was administered in

the morning, and the second half in the afternoon.

i1 others (aged 16-40) had

only the fifteen minute break, but were allowed rest any time they were tired.

The overall time for each subject averaged a littlec over 2 hours for the Scottish

and Eskimo samples, but closer to 33 hours for the Temne samples.

4)

Cross -Cultural Testing

Two major problems plague the administration of psychological tests to members
of diverse culturesg communication and motivation, No worker with experience of
cross—cultural test administration can claim total elimination of these difficulties,

but certain steps can be taken to reduce their effects.
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a) Communication

Some of the tests included in the battery could be demonstrated and responded
to with minimal use of language (eg. Landolt Rings, Ishihara, Kohs Blocks,
I1lusions, Closure, and Assimilation); while others required a good deal more
verbal explanation (eg. Acquiescence, EFT, Matrices, and Shapes). But in no
case was it necessary for the subject to respond with more than a few words, a
drawing, or an indication of his choice using a brush as pointer. This minimal
reliance on verbal communication was intended to ensure equivalence of instruction

and response between all the samples.

Where language was used, it was always in the subject's own tongue, and
spoken by a good interpreter. In all cases the interpreters were fluent ia bcth
English and their native languages, but Fnglish was their second language,
learned either in school or at work, All three interpreters were respected and
known by almost all subjects, and all had high prestige because of family
background or government employment. Each interpreter had been administered the
questionnaire and battery of tests, and had memorized the instructions prior
to beginning work. In each case, the test instructions were pre-translated by
highly competent professional translators, and copied ou% for use in the field.
It is considered that these precautions have reduced errors cue to communication

to a minimal lavel.
b) Motivation

The desire to volunteer for testing and to perform them quickly is not equally
strong among all peoples of the world. To over-come these two problems, the

following steps were taken:

(1) In every case, subjects were volunteers who agreed to be tested after
being approacked either by myself or by my interpreter, either singly, or as a

member of a group. No pressure was placed on anyone to volunteer, and the reward
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was not emphasized. In this way it was hoped to attract subjects who were
genuinely interested in being tested, rather than those merely wishing money

or tobacco.

(ii) Tests were gelected for inclusion in the battery which were varied
and colourful. Delight and interest were frequently expressed during testing,
especially by the Temne. Whenever boredom was apparent, a break war called,
and the subject usually had a cigarette; with Rivers (1901), we kave to admit
that much of the testing was done while subjects were'under the influence of

tobacco,

(izi) A1l the tests were untimed with the exception of Kohs Blocks, EFT, and
Shapes. However the time limits on Kohs Blocks were increased; as specified in
chapter 5, and on EFT most subjects who could not find a figure within the first
minute or so could not be motivated to use the full three minute time 1limit.

In the Shapes test, the majority of Temne and Eskimo subjects completed the
sixty test items well within the ten minute time limit. The Matrices were not
timed &t all, nor were any of the other tests. It is considered, then, that the
bias introduced by an emphasis on speed has been effectively reduced, if not

eliminated.



Chapter 5. Study 1% Discrimination and Svatial Skills

1) Introduction

In the general introduction, three guiding hypntheses were set out. In this
section, a pumber of specific hypotheses will be presented concerning perceptual
differences between the Temne and the Eskimo, In each case, these hypotheses
will be derived from the following discussion of the ecology and culture of the
two societies,

2) Ecological Requirements

We have seen that the Temne and Eskimo visual envirconments differ greatly,
The Temre land is covered with bush and other vegetation providing a wealth of
varied visual stimulation, Colour is also abundant; trees and grasses very from
dark to light green, ficlds present an expanse of brown and beige, and flowers,
fruits and berries provide splaches of the brighter colours. The Eskimo land is
bleakx at any time of the year; in winter the whiteness or the land merges with
the frozen sea, and in the few short weeks of summer, moss and lichens cover the
rocks and sand giving the land a uniform grey-green-brown tone. A few flowers
and heathers bloom in the summer, but these are scarce end short-lived. IU is
apparent, even from these short descriptions, that the Eskimo, when compared to
the Temne, inhabit a world of uniform, homogeneous visual stimulation. (See

phctographs, appendix 1).

We have also seen that the Temne and the Eskimo differ markedly in their
economies; the Temne are farmers who work land near their villages, and rarely
have to leave the numerous paths through the bush., The Eskimo, on the other
hand, are hunters who must travel widely on the sea and land,; and far along the

coasts in search of game and trap animals,

It is evident that the Eskimo must develop certain perceptual skills, merely

to survive in his situation, which the Temne are not called upon to dos



1. He must first of all, in order to hunt effectively, develop the ability to
isolate slight variation in visual stimulation from a relatively featureless

array; he must learn to be aware of minute detail,

2. Secondly, in order to navigate effectively in this environment, he must
learn to organize these small details into a spatial awareness - an awareness

of Fis present location in relation to objects around him.

The fact that the Eskimo hunt effectively and range far over unknown territory,
suzge sts that he has been able to develop these two skills to some degree., But
the fact that the land requires these skills is no gaarantee that they will be
developed automatically, solely in response to ecological requirements, (migratiocn
or extinction are both logical alternatives to the development of these skills).
It was therefore considered that some other factor or factors have contributed
to the emergence of these required skills. Three of these factors will now be
examined to discover how they might coutribute to or promote the development

of these required perceptual skills,
b) Cultural Aids
(1) Lenguage
It is reasonable to expect that the content of a person's language will reflect
the type of experience he usually faces and the type of discrimination he finds
it useful to make., To discover whether the Temne and the Egkimo possess systems

of 'geometrical-spatial' terms consistent with the requirements of their

respective lands, analyses were made of these terms in both languages.

One~hundred English 'geometrisal-spatial' terms were arbitrarily chosen fou
translation, where possible, into Temne and Eskimo. The terms were translated
in a single session by two literate native speakers of the language. The

translations were then placed into one of four classes:



Class 1. The Temne or Eskimo word is a true equivalent of the English word.,
Class 2. The Temne or Eskimo phrase is a true equivalent of the English word.
Class 3s The Temne or Eskimo word or phrase is derived from an English word.
Class 4. a) There is no way to express the term in Temne or Eskimo, or,

b) The distinction is not made between the present word and one in

classes 1, 2y or 3.

Table 5:1 List of 100 'geometrical-spatial'! terms with Temne Egkimo classess

Class Class Class

Word Temne Eskimo Word Temne Eskimo  Word Temne Eskimo
square 3 2 third 4 A south 4 1
triangle 3 2 quarter A 2 northeast A A
rectangle 4 VA cube 2 A southeast A A
circle 3 1) small 1 1 southwest A A
oval 4 2 large 1 1 northwest 4 4
round pA 4 short 1 6 direction i 4
shape 4 4 long 1 1 there 1 I
form 4 4 up 1 il where sl )]
angle 3 A down 1 1, rightsideup 4 1
corner A 1 left ) 3 upsidedown 4 4
line 1 2 right 1 " slanting 2 4
curve L 1 far 4 1 tilted 4 A
straight 1 & neaxr 1 1 leaning 4 1
zig-zag 1 1 close 4 A position A 4
height 1 1 open 1 1 orientation 4 4
distance 4 1 closed 1 1 top 1 1
area A VA inside 1 1, hottom 1 1
capacity 7 4 outside 1 1 side (of sq.) 4 yA
boundary 4, 2 between % 1 side (afbox) 4 74
contour & 4 other side 1 1 opposite 1 1
space A 4 this side 4 1 same 4 1
surface A 1 by 1 1 similar 1 2
plane A A over A i quantity 1 2
congruent A A under i 1 accurate b 1
parallel 4 1 above 4 1 fine 3 A
flat 4 1 below 4 1 exact 1 1
warped v i 3 separate(adj,) 1 1 map 3 ¥
cylinder A 2 apart 4 4 smooth 1 1
radius 4 4 design (n.) 4 4 rough 2 i i
diameter 4 4 horizontal 2 1 pattern 4 A
circumference 4 4 vertical 4 1 block 4 A
pair 2 1 east 2 3. size 4 2
symmetrical 4 1 west 2 1

half VA 1 north A 1
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Table 532 Summary of the 100 terms., by class and languages
Class Scots Temne Eskimo d E/T
1 100 33 57 + 24
2 - 6 10 + 4
3 - 7 0 - 7
4 - 54 33 - 21

It can be seen that the Temne find it necessary to make only about one-third
of the 'geometrical-spatial! distinctions "L_izls”-&the Sents do, and the Eskimo a
little more than one-half. More important, though, is that the Eskimo make, at
least linguistically, twenty-eight more distinctions of this type than the Temne
do without borrowing from English, Th=s seven Temne Lorrowings from English

suggest that the Temne are beginning to need these concepts, while the lack of

Eskimo horrowing suggests that the Eskimo find their own system adequate,

From a less ethnocentric point of view, an attempl was made to discover any
Temne 'geometrical-gpatial! terms not founu in English; none were found. But
Mr, Raymond Gagng (personal communication), a linguist working with the Canadian
Department of Northern Affairs, has discovered that the Eskimo possess an
intricate system of words, termed 'localizers', which aid in the location of
objects in space. These 'localizers' are concerned with such spatial dimensions
as 'upness-downness', 'hereness-thereness', and 'insideness-outsideness', end
form an integral part of the words The use of them, and hence the distinction,
is obligatory. These distinctions are not normally required of users of English,
and so it possible that the Eskimo possess a 'geometrical-spatial! word system

almost as complex as that of Western technical man,

It is apparent, then, that the Eskimo possess a complete system of words which
aid in the dissection of, and communication about, the space around them. It is
also apparent that the Eskimo will find it easier than the Temne to pass on

more of these distinctions and concepts to their offspring.



(i1) Arts _and Crafts

Practice of graphics, sculpture and the decorative arts provides considerable
opportunity for the development of observational and spatial skills. A survey of
the arts and crafts of the Temne and the Eskimo reveals another aspect of their

cultures where they show marked differences.

The Eskime is world-renowned for his fine soapstone carving and, more recently
for his efforts in stencil and block printing. Both clothing and tools are
intricately ornamented with embroidery or etchings, and most women are able to
cut out skins and cloth for boots and parkas with a minimum of measurement. This
concein with decoration and ornamentation of clothing was remerked upon by the
early explorer, Samuel Learne., While travelling across the Barren Lands from
Fort Churchill to Coprermine, his party came upon a lone Eskimo woman who had
become detached from her band; in the middle of the Barrens, she was sitting

contentedly sewing patterns onto her clothing,(cuoted in Mowat, 1960).

On the other hand, the Temne produce almost no graphies, sculpture or decoration.
Clothing, when locally made, is relatively plain and simply made, although their
choice of imported fabrics tends to be gaudy. Paintings and carvings are rare,
and even religious objects, on which one might expect the highest creative

development, are unimaginative and gross.

Skill in making maps seems to be lacking among the Temnc as well (Littlejohn,
1963), while the Eskimo have been frequently observed making or using them.
Galton (quoted in Werner, 1948),

.os remarks on the almost fabulous geographical memory of an Eskimo
whose feats were directly observed by a Gaptain Hall, With no aid
except his memory, this Eskimo drew a map of a territory whose shores
he had but once explored in his kayak. The strip of country was 1100
miles long as the crow flies, but the coast line was at least six times
this distance., A comparison of the Eskimo's rude map with an Admiralty

chart printed in 1870 revealed a most unexpected agreement,
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Similar skill has been found by Carpenter (1955) who asked some present-
dey Eskimo to, "make sketches of the world as they conceived it"; the results
were astonishingly accurate. Morecover, Bagrow (1948) has reported that the
Eskimo are capable of making depressions and elevations on their maps to
represent the third dimension,

The Eskimo themselves consider the relief maps more valuable, as
giving a more accurate representation. The aree is rugged, intersected
by fiords, punataks, and glaciers, and therefore relief maps help the
nomadic Eskimo more readily to survey and identify a given locality.
Attempts were made, while living in Mayola, to discover if the Temne had an
understanding of maps. A map of the village was drawn, and the features on it

were explained as, "how Mayola would look if you were up there (in the sky)".

Many villagers were interested, but few showed any sigus of comprchension.

It is thus apparent that the artistic, craft-, aind map-making skills of the
Eskimo are much more highly developed than those of the Temne, and it is not
difficult to conceive how practice of these skills could aid in the development

of both the observational and spatial abilities required by the land.

(iii) Socialization Practices
The third cultural aid which is considered is the system of socialization

practices used by a particular society,

Barry, Child and Bacon (1959) have investigated the relationship between
subsistence economy and socialization practices. They suggested that, to best
meet their economic needs, in societies with low food accumulation (hunting or
fishing peoples), "adults shouid tend to be individualistic, assertive and
venturesom:!] while in societies with high food accumulation (pastoral or
agricultural peoples), "adults should tend to be conscientious, compliant aud
conservative", They predicted that the socialization practices of societies

would emphasize appropriate training to ensure the development of these traits.
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By rating 104 societies on the degree of food accumulation and on six aspects of
socialization practices ( obedience~, responsibility-, nurturance-, achievement-,
self-reliance-, and general independence training), they were able to demonstrate
a significant relationship between the typc of subsistance eccnomy of a society
and the socialization practices in usc. Llhey concluded that:

eee child training tends to be a suitable adaptation to subsistence

economy, Pressure toward obedience and responsivility should tend

to make children into obedient and responsible adultsg who can best

ensure the continuing welfare of a society with a high accumulation

economy, whose food supplies must be protected and developed gradually

throughout the year. Pressure toward self-reliance and achievement

should shape children into venturesome independent aaults who can

take the initiative ‘n wresting food daily from nature and thus

ensure survival in societies with a low food accumulatione

This divisicn of societies intec low- and high-food-accumulators provides a
useful approach te the study off Temne and Eskimo socialization practices.
The Temne and Eskimo economies have already been examined; the Temne, with a
single crop of rice each year, tend to be high food accumulators, while the
Eskimo, with a hunting and fishing economy, tend to be low food accumulators
(although in the winter months a large catch may be stored irdefinitely by
freezing). An examination of their respective socialization practices reveals
that the Barry, Child and Bacon findings hold true for both groups, (in fact a

"West Greenland Eskimo" society was included in their sample, and were rated

close to the extreme on "pressure toward assertion").

Temne socialization practices have been examined by Dawson (1963a), In
general, "the baby is treated with much affection untllweaned (2 - 2% years),
after which it is subjected to considerable severity in disciplinary measures,
and toilet training is from this stage very strict". Conformity is usually
demanded of the child; "a child is generally not allowed to assert individuality",
and, "witchcraft and swears are used against individuals who have deviated

psychologically or socially from accepted forms of behaviour".



Eskimo practices, on the other hand, generally avoid the use of punishment.
Butt (1950) has summarized much of the material available on Eskimo child
trainings

Children are treated lovingly and every care and consideration
is lavished on them,

Children are scarcely ever subjected to blows or even to scolding
a1.d cross words, and they do practically as they wish, even to the
extent of ordering about their parents and getting lheir own wey in

everything,

Hrdlicka (1941), in a paper devoted entirely to the Eskimo child, has coifirmed
that:
There is but little punishment of the children among the Eskimo,

I have witnessed some spanking by the mother, but never by the tather.

The evidence, then, indicates great differences between Temne and Eskimo
methods of child rearing, especially with iespect to the severity of discipline
and pressure towards conformity. Witkin and his associates (1962) have shown
that these opposing modes of socialization have definite consequences for
perceptual ability within Western culture., They administered a series of
orientation and perceptual tests, and found large differences in individual
ability. Those people who found, "it difficult to overcome the influence cf the
surrounding field, or to separate an item from its context" they termed 'field-
dependert'!. Those who could carry out these tasks with ease, they termed 'field-~
independent'!, Several factors were considered to foster field-dependence,
including severe disciplining, preventing the assumption of responsibility, and
stressing conformity within the home. A combination of dominating mothers and

passive rathers further tenced to produce field-dependent characteristics.

Field~independence, on the other hand, was fostered by home encouragement

to assume age-adequate responsibilities and activities, and by parental



stimulation of the child's curiosity and interests. Fiéld—independence was
considered to be psychologically more differentiated, and hence they suggested
that field-independent subjects represented a higher level of perceptual

development,

Dawson (1963&) was the first to apply Witkin's concepts in a cross-~cultural
setting, Noting that Africans had been found to have considerable difficulties
on tests such as Kohs Blocks,(Jahoda,1956; McFie,1961), Dawson considered that,
in addition to a lack of experience with shapes and forms, most African
difficulties might be perceptual in nature; and furthermore might be related
to Witkin's concept of field-dependence. He suggeséed that:

eeo in tho verditional African family group, although there will te
differences between tribal groups, there is a very strong traditional
requirement for the development of those characteristics which are

field-dependent.
To test this assumption, Dawson administered Kohs Blocks to over 500 relatively
westernized subjects from a number of tribal groups in Sierra Leone, including
some Temne who had taken up employment in the Marampa iron mines. Although all
scores were well below Western norms, the inter-tribal differecnces (Temne-
Mende) were still significantly related to their respecsive socialization

practices,

In the present study, it is considered that, if significant differences in
perceptual abilities can be found belween tribes whose socialization practices
both tend to foster field-dependence, but to different degreecs, then the extreme
differences in the practices existing between the Temne and the Eskimo should

aid the development of perceptual skills to vastly different extents.



c) Hypotheses

On the basis of the discussion of ecological requirements and cultural aids,
two scts of specific hypotheses were made concerning Temne and Eskimo perceptual
skills, The first set was derived solely from the first requirement of the land -
the Eskimo need to be more aware of fine detail to survive in their environment
than the Temne do in theirs. The second set is derived from the second ecological
requirement - tne Eskimo need to organize these minute details into a spatial

awareness, and from the three cultural aids toe its development,

(i) Discrimination Skills
1, In a2 test for glogure, despite equivalent acuity, the Eskimo will be more

aware of small detail than the Temne, and hence less ready to form closurz,

2 Tn a test of perceptual units, the Eskimo will tend to see smaller units

than the Temne.

(i1) Spatial Skills

In four standard tests of spatial ability ( Kohs Blocks, Witkin Embedded
Figures, Morrisby Shapes, and Raven Matrices):
1. The Eskimo will score significantly higher than the Temne, for comparable

degrees of westernization.

2« PFurthermore, the Eskimo scores will more closely approximate the Scottish

scores than the scores of the Temne samples of equivalent westernization.

3s As a result of contact with Western peoples and institutions, the Temne and
Eskimo transitional samples will score higher than the respective traditional
samples.,

Lo  Within the six samples, these scores will be significantly related to level
of education.

5. Within each sample, those rating themselves as more severely disciplined
will score lower than those less seversly disciplined.

6o Across the three cultures, those rating themselves as more severely

disciplined will score lower than those less severely disciplined.



2) Diserimination Skillg

a) Closure
(1) Introduction

If, as the Gestall psychclogists have maintained, the laws of percepbtual
organization are given in experience (Wertheimer;1923), then we should expect
to fiud little or no difference between cultural groups in such a fuandamental
perceptual phencmenon as closure. Michael (1953), in fach, has found just thate
In a test for closure, using Navaho and white American subjects, he found, that
despite a reluctance on the part of the Navaho to clore designs in their art,
and a general "fear of closure" in their culture, there were no significant
differences between the two groups. His method of rresentation used a dark room,
a projector, and a screen., Circles with one to eight degrees of gap in them,
and subtending a visual angle of 5.6 to 7.1 degrees irere flashed on the screen
for 0.1 second; and the subjects were asked to draw what they saw. Measures of
the numbers of gaps in circles seen, the number of persons seeing any gaps in
circles, and the median size cf gap seen, all indicated equivalence between the

Navaho and the whites,

The present hypothesis, already put forward, predicted a significant difference
in closure formation between the Temne and the Eskimo despite equivalent acuity,
the Gestalt Law, and Michael's finding. To test this hypothesis, the following
test for closure was constructed and administered in the portable tachistoscope

described in appendix 2.

(11) Test Description

Cards measuring five centimetres by five centuimetres were cut out and squares,
rectangles and triangles were drawn on them with india ink (lires 1 mm. thick)o
Circles were not used, as in Michael's study, because in a pilot study it was

found difficult to evaluate the circle drawings since the beginning and end of



the pencil line rarely met exactly. However in these linear forms, the stimulus
gap was always midway in the lines forming the sides of the figures, and subjects

reproductions normally indicated whether they had or had not seen the gape.

The test consisted of thirteen cards presented in the following sequences

The size of the stimulus gap increaszd one millimetre on each successive card,

Iable 5:3  Closure Test Specifications:

Size of Position of Approximate
Card gpeniag Qpening Shape visual angle
Trial 0 o 8Qs o
0 0 - tri, -
39 1 mm, L rect. 0,2 degrees
2 2 R tri. 0.4
3 3 R tri, 0.6
YA 4 L 8Qe 0.8
5 5 R ract, 1.0
6 6 L tri. 1.2
7 7 L Sqe 1.5
8 & R tri 1,7
9 9 L SQe 2.0
10 10 R 8Q. 23
131 15 L SQo 365

The instructions were given as follows:

Please lock into this box and look straight ahead. The box is

dark inside and you will not be able to see anything until I flash a

light. When I flash the light, you will see a white piece of paper

in front of you with a figure drawn on it. I would like you to draw

the figure that you see.

fubjects were then given the test blank (see appendix 4) and a pencily and
the appropriate place for each drawing was indicated by pointing, The test was
stopped as soon as the subject first drew a form with a gap in its side. The

score was simply the size of the stimulus gap first seen and drawn, A score of

twenty was assigned to those who drew no gap at all.



(11i) Results

Table 5:4 Mean Gap First Seen. in millimetregs

Mayola 4’2 13 076 6 09
Pt,Loko 28 11,82 7.1
Edinburgh 59 . 9ol 6.5
Inverkeilor 58 834 5,8
Frobi sher Bay 28 729 645
Pond Inlet 83 €452 6.0

Test of hypothesis 1¢ In a test for closure, despite equivalent acuity, the
Egkimo will be more aware of small detail than the Temne, and hence less ready

to form closure.

i 174
Iraditional samplegs Mayola -~ Pond Inlet 5479 <01,
Transitional samplegé Pt.Loko =~ Frobisher Bay 2049 »OL

(iv) Discussicn

Despite equivalent acuity, the Esgkimo samples are significantly more aware of
smaller gaps than their Temne counterparts. This finding confirms the prediction
based on the discussion of what is required of the Eskimo by their environment,
but contradicts Michael's results and predictions based on Gestalt Laws of
perceptual organization, Fvidence for the Gestalt Laws was based solely upon
data from European subjects, and so they were never really rubjected to a test
of the possible effects of varying cultural and ecological backgroundse. Michael's
study was the first to question the universality of the law of closure, but found
no differences in closure formation due to cultural variation, But the present
study has been able to demonstrate a significant relationship between ecological
demands and the size of gap first seen. This finding seems to confirm the early
reports of travellers discussed in chapter 2, and Rivers®(190l) suggestion that
some peoples have developed good, "powers of observation", based on the, "habit
of attending to and discriminating any minute indications which are given by the

organ of sense'.,



An analysis of the numbers of subjects able to see and draw the forms is
given in table 5:5.

Teble 5:5 Numbers of Subjectss "Con't see!", and "Can't draw':

Total i0an't see" "Gan't draw"  Able to see and draw

Sample N N N N_ .. %
Inverkeilor 62 % 0 53 935 %
Edinburgh 60 1 0 59 9,3
Pt,loko 32 1 3 28 Ele5
Mayola 90 5 L3 A2 4647
Frobisher Bay 31 2 0 29 9043
Pond Inlet 87 A 0 83 9504

It is apparent that subjects in Mayola had great difficulty in representing
what they saw on the paper provided, In all samples, those subjects who reported
that they "can't see', or demonstrated an inability to draw what they saw, were

not included in the calculatbtion of the means.,

An analysie of the numbers of subjects seeing any gap at all is given in
table 5:6,

Table 536  Numbers and Percents of Subjects Drawing any Gap at all:

e

N N %

Sample, AbLe to see and draw See any gap See any gap
Mayola 42 21 50,0 %
Pt,Loko 28 18 6lo3
Edinburgh 59 47 7967
Inverkeilor 58 48 82.8
Frobisher Bay 29 24 82,8
Pond Inlet 83 73 98,0

The results reported in table 5:4 are confirmed by using a different criterions
percent seeing any gap at all, The ranking of the samples in table 5:6 is
identical to the table 5:4 ranking except for the Inverkeilor ~ Frobisher Bay

tie on the second criterion.

The fermation of closure, then, appears to different extents in groups with
different ecologies. Although this finding was predicted on the basis of the
Eckimo need to be more aware of small detail in their environment, it is still

possible that a general field-independent approach to visual material might



affect the result. An examination of the correclations between closure scores
and the four spatial tests within each sample suggests that, to a moderate

extent, this might be the casc,

Table 5:7 Clogure Scgore Correlations with Spatial Tests Scores:

Sample Kchs EFT Shapes Masrices
Inverkeilor o 1L 0 ~025 @ 222 @
Edirburgh - 07 0] ~el3 o2
Pt,Loko -,05 o 07 - +.22
Mayola +,29 © +:27 © - 052 3%
Frobisher Bay -sl2 -15 -023 -:33 8
Pond Inlet - 29 T 0 _029 % - 02

Note: p f o0l are marked =
D 05 are marked @
NS are unmarked.

A1l correlationsg except in the Temne samples are negative or zerv, Three cf
these are significant at the ,05 level, two at the .0l level, and eight are in
the suggested direction, Thus, for the Scottish and Eskimo samples, there is
a tendency ror subjects who are perceptually well developed (field-independent)
to be more awarv of small detail, In the case of the Temne samples, the four
positive correlations are considered spurious: four Pt.loko and forty-eight
Mayola subjects did not produce a score on this test at all. Of the forty-two
Mayola subjects who did score, only twenty-one saw any gap at all, and so there
is not enough variance in the sample to yield a valid correlation. The saue is

true for both Temne samples with the Shapes tesb; this will he discussed fully

in the next section, on spatial tests.

It is possible as well that familiarity with printed material might have
affected the rsesults. This does not seem likely since the Scottish samples, who
have had the most experience with print (education and books) have not scored as
well as either Iskimo sample., Furthermore, both traditional and transitional
Temne and Eskimo samples were matched for Western contact and education, ard it
is between these samples that the greatest differences in score appear. But as

a check, an examination was made of closure score correlations with education,
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Table 5:2 Closure Score Correlations with Years of Educations

Semple 1)
Inverkeilor =08
Edinburgh +,10
P't o T_lokﬂ -0 09
Mayola *ulf?
Frobisher Bay +,06
Pond Inlet -~.02

None of these correlations is significant except that of the Maycla sample;
this i considered spurious, as before, because of the low variance in the sample.
Tt is apparent that familiarity with printed material (as géaged by years of

education) is not a significant factor in the production of closure scores.

However, the age of the subject appears to be related to ihese scores. Iin
examination of the age trends on graph 5:1,page 48, reveals markedly poorer
scores for those Temn~ and Egkimo subjects over forty years old, whereas the
Scottish rubjects do not show this trend, Since mcst Scottish subjects in this
age group were wearing spectacles, it is likely that uncorrected presbyopia is

the cause of this Temne and Eskimo closure score rise in old ages

b) Perceptual Unit

(1) Introduction

Wertheimer (1923) has shown how 'proximity'! and 'similarity! can organize
visual material into perceptual units.

When presented with a number of stimuli, we do not as a rule experience

'a number' of individual things, this one and that and that. Instead,

larger wholeg separated from and related to one another are given in

experience,

Between cultural groups, then, we should expect to find little or no difference
in which groups of objects members of different cultures see as units or wholes,
But the present hypothesis; already put forward, has predicted that the Esgkimo

weuald tend to see smaller units or groups than the Temnc. The following task

was decigned to test this prediction.



(11) ZTest Description

Seventeen test items, made up of x's and o's, were adapted from Wertheimer's
study. These were arranged on two pages (see pages 51 and 52) which were given,
back to back, to each subject 10 that only one page could be seen at a time.
The first seven items were intended "o be examples of the Law of Proximity; the
next four, of the Law of Similarity; and the final six, of a combinaiica of the

two. Instructions were given as follows:

Here are two sheets of paper with some groups ol marks on them,

I would like you to take this pencil and draw around those marks

which you see as belonging together, If you see them all together

as one group, then draw around them all, If you see them broken up

into smaller groups, then draw around those, Thore are no right or

wrong answers - I am just intercsted in seeing what you seec. Do you

understand?

With the first ten items, Wertheimer's two Laws leave no doubt as to what
is considered to be the perceptual unit; these are shown encircled on page 53¢
The last seven items, on the second page, were designed to be ambiguous, hence

the designated perceptual unit is somewhat arbitrary; see pages 54 and 55 for

alternatives designated as the perceptual unit.

Once the 'unit'! was established, it was possible to add three more scoring
categories; totalling four in alls

W -~ whole test item is encircled.

W/2 - blecks are encircled, larger than the predicted unit, but smaller than W,

U - the predicted unit is encircled.

U/2 - smaller groups than U, or single marks are encircled

The sum of the numbers in the four scoring categories then totalled seventeen,

that is, the rnumber of individual test items.
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(ii1) Regults

Table 5:9 Mean 'W! and 'U/2! Responses:

W /2
Sample Mean S.D. Mean SeDo
Edinburgh 4.10 BT 0.38 0.9
Inverkeilor 3,05 Fadi 0.39 0.9
Mayola 1,80 2:k 1,03 Lyb
Pond Inlet 1.27 2.0 1.59 2.0
Frobisher Bay 1.19 2,1 1.42 1.
Pt.Loko 0,77 i 1% 3 2084 27

Tegt of hypothesis 2: In a test of perceptual units, the Hsgkimo will tend to
see smaller units than the Temne, In terms of the scoring categories, the
hypothesis predicts:

a) higher W scores for the Temne than the Eskimo. and

b) higher U/2 scores for the Eskimo than the Temne,

Traditional samples s t p/
a) Mayola - Pord Inlet 1.68 005
b) M&YOla -~ Pond Inlet 2:.11 e05

Trunsitional samples:
a) Pt.Loko - Frobisher Bay -1,02 NS

b) Pt.loko ~ Frobisher Bay 2063 01

(iv) Discussion

Neither form of the hypothesis is confirmed. In the traditional samples,
there is a trend toward the hypothesis (both significant at the 05 level), but
in the transitional communities, this trend is strongly reversed. It would thus
appear that the Eskimo as a whole do not see smaller groups of data than the
Temne, although the prediction was verified for those living traditional lives.
But neither can it be said that different cultural groups experience identical
groupings. On both scores, the Scots are well-removed from the Temne and Eskimo

trends. Furthermore, an examination of mean U responses suggests that Wertheimer's
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predicted units are not 'normal! even for the Scottish subjects.

Table 5:10 Mean and Percent 'U' Responses:

Sample Mean %_of total responses
Scots 10,8 63.8 %

Temne 12.9 76.0

Eskimo 13,0 76 .6

If these Laws are really Laws of perceptual organization, then more than threc-

quarters of the responses might reasonably be expected to follow them.

The relatively global approach to the test displayed by both Scottish samples
is difficult to account for. This combination of very high W scores and very
low U}% scores might be indicative of a relaxed approach to a relatively easy
test which was administered between the more difficult Matrices and Shapes tests.

With the Temne and Eskimo samples, the relative simplicity of the task would not

be as readily apparent.

Witkin et al (1962) have suggested that field-dependence is associated with
the traditional 'global attitude' in percertual theory, and field-indepuadence
with the 'analytic attitude'. An examination of W and U/2 score correlations
with Kohs scores produces no significant trend for W (global) correlations, but
a consistently negative relationship (exeept in Mayola) for U/2 (analytic)

correlations. Table 5:11 lists these correlations.

Table 5-11 'W' and 'U/2' Correlations with Kohs Scoress

Sample r W r U2
Inverkeilor —-ol7 -e32
Edinburgh "'nll ""920
Pt . Lokeo +e 14' "'013
Mayola 0 +oll
Frobisher Bay a6 —-s27
Pond Inlet +,05 —e34

Buc, on thc basis of Witkin's suggestion, we should expect negative

correclations between W and Kohs Blocks scores, and positive correlations between
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U/2 and Kohs Blocks scores. This difficulty may be resolved by examining the
basis of Witkin's concepts. It has already been noted that field-independence
is considered by these authors to represent a higher level of perceptual
development in terms of differentiation and integration. On the present test, it
is readily apparent that a high number of W scores might be produced by individuals
at opposite ends of Witkin's continuum: those who are poorly developed
perceptually (not yet differentiated), and those who are highly developed
perceptually (highly integrated). It is similarly apparent that a high number of
Ujﬁ scores might be produced by individuals who are not perceptually developed to
the point of integration, and by individuals who are frequently required to attend
to small bits of data. Thus the test, as it was used in the field, potentially
did not discriminate betwsep perceptually undeveloped individuals and those who
habitually attend to minute detail,

A small study was therefore made of a group of Edinburgh school children, aged
five to nine, (ten males and ten females) to see if subjects low in perceptual
development would produce a low number of W responses, and a high number of U/2

responses. Table 5:12 shows that this, indeed, is the case.

Table 5312 'W! and 'U/2' Responses for Edinburgh Children and Main Sample:

W /2
Sample N Mean S.D. Mean S.De
Edinburgh School 20 0,90 i L.65 1.4
Children (aged 5-9)
Edinburgh Main 60 2}.10 30? 0038 0.9

Sample (aged 10-40+)

It is therefore considered possible that the present test results have been
affected by levels of perceptual development, and that the test, as it was used
in the field, might rot have adequately discriminated between perceptually

undeveloped individuals and those who habitually attend to minute detail,
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3) Spatlal Skills

a) Introduction

To examine the spatial skills of the Temne and the Eskimo, four standard tests
of spatial ebility were included in the battery. Since it was anticipaled that
marked differences would exist between the Temne and the Eskimo, tests had to
be selected which would be able to discriminate fire degrees of ability at both
ends of the scale, Four tests were used, rather than a single test, partly to
ensure reliability of measurement, and partly to ggﬁge their relative usa?ulness
in a cross—-cultural setting. Since each of the four tests underwent some.
modification for use with non-literate samples, full descriptions of the #%ests,

as used in the field, appear in the following section.

b) Test Descriptions

(1) Kohs Blogks

The original seventeen design test was used in order that fine gradations of

ability might be measured. Shorter versions usually leave out some of the
easier designs, and hence cannot discriminate lower levels of functioning as
well as the full test can. The trial design was demonstrated, copied by thie
subject, and demonstrated again if necessary. Design number one was also
demonstrated where comprehension of the task was slow. Standard instructions
were used, but the time limits on some designs were extended as followss

Table 5:13 Kohs Blocks Time Limitss

Design no. Original Time Modified Time Design no. Original, Time Modified Time

Practice untimed untimed 9 2,0 min, 30,0 min,

2 ) 1.5 min. 2,0 min, 10 3,0 3.5

2 1.5 2,0 11 3.5 unchanged
3 1.5 2,0 12 345 ®

4 2.0 2.5 13 365 "

5 2.0 2e5 14 3¢5 "

6 2.0 2eb 15 4e0 t

7 2.0 3.0 16 440 n

8 2,0 3,0 17 4+0 n
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The time limits were increased to make the test more fair for those subjects
with no experience of manipulating blocks, and with no value on speed in
performing a task., In some cases, (mostly among the Temne) the blocks were
assembled correctly, but were rotated ninety or ene-hundred-eighty degrees to
the design; these were scored as if correct. The maximum score attainable was

one-hundred thirty-one,

(i1) Witkin Embedded Figures Test, (FFT)

Witkin's original test of twenty-four designs (Witkin,1950), each with a five
minute time limit, was considered too long for inclusion in the battery. Javkson
(195€) has selected twelve of these (with a three minute time limit for esach
design) as a short form, but this was considered tco long as well. Six of
Jackson's twelve designs were therefore selected for use in the present study,

and two others were selected for use as demonstration designs.

Table 5:14  EFT Specificationgs

Seguence Lesign no. time Limit Use
1 P-1 untimed practice
2 F-1 ] 1t
3 G=1 3 mine test
% D-2 n n
5 A3 it n
6 C-1 i 1
7 D..1 n H
8 02 n n

A shortened form of the standard verbal instructions was used, but much
demonstration and pointing was added. The time takon to find the embedded figure
(maximum = 5 tests X 180 seconds = 1080 seconds) was subtracted from 1080 to

yield a score comparable in direction to the other three spatial tests.

(1ii) Raven Matrices

Ali subjects were administered the Coloured Progressive Matrices, sets A, 4ib,

and B (1956 order, Raven,1963). Those who scored at least four out of five



correct on items D8 to BlR were also administered the Standard Progressive
Matrices, sets C, D, and E (Raven,1960). The test was not timed and care was

taken to ensure that all subjects looked at all six choices before pointing to
their answer with a brush. Standard instructions were used, anc the first four
items in series A were discussed aftur subjects had made their choice, However,
when the choice was incorrect, it was scored as such. The maximum score attainable
on the first series was thirty-six. Series C, D, and E results will be used for

comparative purposes only.

(iv) Morrisby Shapss
The Shapes Test (Morrisby, 1955, is part of the Differential Test Baitery, and
requires the subject to, "mentally 'manipulate! spatial figures", (see examples,
page 62).

Each item zonsists of three identical quadrilateral figures printed
in solid green, but with a small circular blank spot within the figure.
Two of these figures show the same side, but the remaining one has been
turned cver, so that it is a mirror image of the others. All three
figures are in different degrees of rotational orientation with each
other, The subject is required bo determine which of the three figures
has been turned over ... this item type seems to discourage, or at least
not to encourage, a subject to use learned methods of geometry in the
solution of the problems, but requires him to see the figures as

perczptual forms and to manipulate them as wholes.

The test contains sixty of these items, and has aten minute time limit,
In administering the test, great care had to be taken with instructions and
demonstrations. The original test contains a printed trial series using the
letter 'P!', and a second trisl series using quadrilaterals similar to the actual
test. In the present study, this first trial series was replaced by plastic cut~-
outs of the house-shape familiar to each culture,(see page 63 for drawings of
these shapes). Thus the subject could actually manipulate the pie@es of plastic

and learn the principle involved. A second series of trial problems was also
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Figure 531 House Profiles used in Shapes Test: Plagtic Cut-outs.
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added based on these house shapes in gradual transition to quadrilaterals, (see
pages 65, 66, and 67), These were then replaced by a set of green aluminium
shapes identical to the first item in Morrisby's second trial series. The
subjects could then manipulate the more abstract green quadrilaterals and bheccme
familiar with the principle applied o the actual test. The pieces of aluminium
were then taken away, and subjects attempted to solve the printed i“ems in
Morrisby's second trial series. If these were done satisfactorily ( two out of
four correct), the vest was administered. If the subject could not do them, the

testing was discontinued.

M>rrisby scored his original test by subtracting a correction factor from the
total number correct. This was done to eliminate, not only the effecis of
guessing, but also the effects of an 'inferioi' method of solving the item. In
the present study it was considered that, although incorrect, an 'inferior!
method was better than true guessing, and if eliminated, might unfairly penalize
the Temne and Eskimo subjects. Hence in scoring the test, the usual correctiion
for guessing was used (correst - % wrong), and the score used for calculations
was the raw score rather than a scale score suegested by Morrisby. The maximum

score attainable was sixty.
¢) Results
Intercorrelations

The four spatial tests are reported together because they are significantly
intercorrelated in all six samples, with the exception of Matrices with EFT in
both Temne samples. Shapes scores did not differ sufficiently from zero in the
Temne samples to yield valid correlations; the low EFTY correlations in the Temne

samples may also reflect the high number of subjects who scored zero.

Table 5315 shows the intercorrelations between the four tests in the six

samples.
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Table 52 Spatial Test Intercorrelations in the Six Samples:

Xohs EFT Shapesg,

Inverkellor

EFT o84,

Shapes 66 ok

Matrices 081 .70 67
Edinbargh

EFT o712

Shapes <69 054

Matrices «T0 262 63
Btoloko

EFT 559

Shapes - e

trices 258 023 = -

Mayola

EFT |‘.45

Shapes - =

Matiices 037 15 % -
Frobisher Bay

EFT 66 b

Shapes o57 e52

Matrices .62 o 54 o 38 @
Pond Inlet

EFT 68

Shapes NYA y

Matrices 060 «Hl k5

Note:s
Shapes correlations in the Temne samples not wvalid.

p é 0L are unmarked.
P L 05 are marked ©
NS are marked =

The results of the four spatial tests in the six samples are shown in

table 5:16,



Table 5.16 Means of Four Spatial Tests in the Six Sampless

Kohs Blocks
Sample Mean 8<Ds N N Scoring Zero
Inverkeilor 90,2 3352 2 9
Edinburgh 90,3 31.6 60 0
Pt.Loko 15,6 14.6 32 2
Mayola 6ol 6.9 90 11
Frobisher Bay 89,9 28,02 31 Q
Pond Inlet 78,6 30,6 ol )
EFT
Sample Mean SeDo N N _Scoring Zero
Inverkeilor Thie3 2377 62 7 8
Edinburgh 813.5 208,.8 60 0
Pt Loko 148.9 2340 32 19
Mayola el 92,4 90 80
Frobisher Bay 7958 148.1 31 0
Pond Inlet 737.1 R13,7 91 0
Shapes
Sample Mean S.D. N Ablo N Not Able To Do
~To Do
Inverkeilor 1€ .4 142 61 h
Edinburgh 1)u 14.3 60 0
Pt .Loko ~0,2 5ol 23 9
M&YOJ.B, 009 6 u3 45 45
Frobisher Bay 22,0 12.9 3 0
Pond Inlewb 15,1 10.2 90 1
Matrices
Sample Mean S-De N N _Scoring Zero
Inverkeilor 29.5 4o9 62 0
Edinburgh 31.0 fia2 60 0
Pt ,Loko 13.9 3.8 30 0
Maycla 13,1 204 &9 0
Frobisher Bay 28,9 Bl 31 0
Pond Inlet 26 .8 3.2 91 0
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Test of hypothesis 1: The Eskimo will score significantly higher than the Temne,

for comparable degrees of westernization.

Kohs Blozks 2 P/
Traditional samples: Pond Inlet -~ Mayola 21..9 oOL
Iransitional sampless Frobisher Bay ~ Pt.Toko 13.1 0L
EFT

Traditional samples: Pond Inlet - Mayola 291 001
Trans_tional samples: Frobisher Bay - Pt.Loko 13.1 001,
Shapes

Traditional samples: Pond Inlet ~ Mayola 9,82 oOL
Transitional samples: Frobisher Bay - Pt,Loko 8.61 201,
Matrices

Traditional sampless Pond Inlet -~ Mayola 3343 o0L
Trangitional sampless: Frobisher Bay - Pt.Loko 16,9 »01

Test of hvpothesis 2: The Eskimo scores will more closely approximate the Scottish

scores than the scores of the Temns samples of equivalent westernization., Notes

t test based on the difference ( M, - Ms + M‘I: ¥

2
Kohs Blocks ; Pl
Traditional samples: Pond Inlet ~ Mayola 6.89 o01
Transitional samples: Frobisher Bay - 2t.Loko 6,05 «01
EFT
Traditional samples: Pond Inlet - Mayola 11.0 o0l
Trangiticnal sampless Frobisher Bay ~ Pt.Loko 7421 <OL
Shapes
Iraditional samples: Pond Inlet - Mayola 3657 WOl
Transitional samples: Frcbisher Bay -~ Pb.Loko 52 01
Matrices
Traditional samples: Pond Inlet - Mayola 9048 <01

Trapnsitional sammles: Frobisher Bay - Pb.loko 7468 oOL



P

A1l tests of both hypotheses are significant beyond the .01 level of confidence.
Not only do the Eskimo exceed the Temne scores, but they much more closely
approximate the scores of sducated, literate and technical Scots, than those of

the Temne who are at & comparable level of westernization.

Furthermore, an examination of Eskimo scores in relation vo Scottish scores
shows that the Eskimo have exceeded the Scots in one case, matched them in four,

and were lower in three, as the following table shows:

Tavle 5:17 Tests Between Eskimo and Scottish Scores on the Four Spatiasl Tests:

Kohs_Blogks t 4
Inverkeilor - Pond Inlet 2,19 .05
Edinburgh - Frobisher Bay 0.06 NS
BEFT
Inverkeilor - Pond Inlet 0.12 N3
Edinburgh - Frobishe:* Bay 0.46 NS
Shapes
Taverkeilor - Pond Inlet 0,61 NS
Edinburgh - Frobisher Bay =263 Noik
Matrices
Inverkeilor = Pend Inlet 3.32 <01
Edanburgh - Frobisher Bay 2,71 <01

The implications of these results will be examined in the Discussion,

Test of hypothesgis 3¢ The Temne and Eskimo transitional., more westernized

samples will score higher than the respective traditional samples.

TRE ESKIMO
Test Pt.Loko - Mayola Frobisher Bay = Pond Inlet
% o/ t p L
KOHS BlOGkS 3043 col 1089 a05
EFT 2,85 «01 1.69 <05
Shapes -0,76 NS 2068 0L
Matrices 345 .01 324 <01

In each case, with the exception of the Shapes scores in the Temne samples,
the transitional, more westernized samples have produced significantly higher

scores than their traditional counterparts.
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Test of hypothesis A: Within the six samples, spatial test scores will be

significantly related to level of sducation.,

JTable 5:18 Correlations Botween Education and Spatial Test Scores in Six Samples:

Sample, Kohs EXT Shapes Metrices
Inverkeilor 5953 038 40 o7
Edinburgh o 51 ° 43 oia’-’}- 047
Pt.Loko W57 062 - ,56
Mayola al5 43 - 04 =
Frobigher Bay o8 038 © o5 053
Pond Inlet —o25 A mo 0 -1l 3%
Hotes

Shapes correlations in the Temne samples are not valid.

p Z «OL are unmarked.
P .05 are marked @
NS are marked =

In all samples but one, there s a consistent positive relationship between
the number of rears of education and spatial test performance. Even Mayola,
where the only education is ir the Arabic school, tends toward this positive
relationship. T1he interesting exception of Pond Inlet underlines the fact that
it is only the youngest ( and hence those who are less perceptually developed)

subjects who have had any schooling at all,

Socialization Differences

During the interview preceding the test battery, each subject was asked, "When
you wer. young, did your parents treat you very strict, fairly strict, or not so
strict"? (see questionnaire, appendix .). The results of this question are shown
in tahle 5:19.

Iable 5:19 Self-ratings on Severity of Discipline in the Six Samplss - N:
Total NOT SO STRICT  FATIRLY STRICT  VER, SIRICT

L el T

Sample, N Male Femo, Ict. Male Fem. Tot. Male Fem, Tot.

Inverkeilor 62 e S PR | 13 16 29 T 5 12
Edinburgh 60 8 2 10 20 25 45 3 2 5
Pt,Loko 32 5 1 6 0 0 0 15 11 26
Mayola 90 L 0 1 0 0 0 Lb A5 89
Frobisher Bay 21 13 14 27 3 i 4 0 0 0
Pond Irlet 21 L2 4L 86 A 0 A 0 1 1
Kotia (Mende) 20 A 5 S 4 T Ii 7 3 10



It is apparent that the Temne and the Eskimo subjects answered the questicn
in an 'all or none' fashion; neither Temne sample produced any 'fairly strict!
replies, and there was only one 'very strict' self-rating among the Eskimo.

The Scottish replices, on the other hand, are morc evenly distributed, although
the majority replied 'fairly strict'. In no sample is there a strong indication
of sex differences in the severity of discipline. Table 5:20 shows the spatial

test scores by category of discipline.

Table 5320 Spatial Tegt Scores by 'Severity of Digecipline! Categories:

NOT SO STRICT ~ FAIRLY STRICT  VERY STRICT

N Mean SeDy N Mean S0y N Mean oD
Kohg Blocks
Inverkeilor 21 90,1 38,7 29 97.8 23.9 12 72,0 37.3
Edil’lburgh J..lJ :[08 n'? 27 @ 3 45 87 t.6 31 a 8 5 78 o 2 ’?.E'J' o 9
PtaLOkO 6 34&7 2094 0 e i 2 llaz 8:;5
Mayola 1 27 0 0 - - 89 5.9 6072
Frobisher Boy 27 89,2 27.3 L 945  38.2 0 - -
Pond Inlet 86 79,6 3049 4 54,9 10.1 1 93, Q
Inverkeilor 2. '765:.7 197,71 29 785,8 21L.6 12 6069 3148
Edinbturgh 10 930,2 139,0 45 791.3 218.9 5 T779.6 177.0
Pt.Loko 6 378,88 351.5 0 - - 26 95.8 1656,0
Mayola 1 39, o o0 - ~ 89 19,8 76,8
Frobisher Bay 27 '796.9 145.3 4 793.7 190,2 0 - -
Pond Inlet 86 739,2 2164 4 634es 113.7 1 958, 0
Shapes
Inverkeilcr 21 13,5 16,6 29 19.0 13.2 11 15,3 1l.6
Edinburgh 10 23,5 17.9 45 12.8 13.2 5 8,1 10.9
Pt.Loko 6 1.4 459 0 - - 17 0,83 03
Mayola ; 1.5 0 0 - - L4 0,90 6.4
Frobisker Bay 27 2351 12,9 4 145 1L:2 0 - -
Pond Inlet a5 1545 10.0 A 5,0 £.3 1 28,5 0]
Inverkeilor 21 29,2 5.6 29 30,3 yARY) 33 27T 5.6
Edinburgh ]O 3_?‘ a 2 . !;. f:|.5 3007 Z&rll- 5 28 96 3c 3
Pt ,Loko 5 15,6 b3 0 - - 25 13,6 3.8
Mayola I 1% 0 0 - - 88 13.0 243
Frobisher Bay 27 28./ 3,0 L 30.3 Lol 0 - -
Pond Inlet g6 26.8 3.3 L 26.8 Ntz T 7 T 0
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Test of hypothesis 5: Within each sample, those rating themselves as more severely

disciplined will score lower bhan thosc less severely disciplined.

By eliminating the two scores where N is only one in Mayola and Pond Inlot, it
is possible to test this hypothesis by using only two categories of severity: 'more
severe', and 'less scvere'. In the two Scoivtish samples, the test will be made in
the same way, between the most severe and the least severe categories, ignoring the
middle rating.

Table 5:21 Tests of Significance Between Categories of Severity: Spatial Tests:

MEANS USED FOR t TESTS

N less Severe N  More Severe p/
Kohsg Inverkeilor 21 90.1 122 7262 1-33 Ne
Edinburgh 1 108,7 5 1842 2,03 .05
Ft.Loko 6 347 26 11e2 2076 <01
Mayola J. . &9 - - -
Frobisher Bay 27 89.2 b 9t.05 =027 NS
Pond Inlat 86 79,6 A 54,40 hia2 LOL
EET Inverkeilor 2L 7557 12 606,9 0,51 NS
Edinburgh 1) 930.2 5 7796 1.68 NS
Pt.Loko 6 378.8 20 95.3 1.95 205
Mayola 1 - 89 - - -
Frobisher Bay 27 796,9 VA 793.7 0.03 NS
Pond Inlet 86 739.2 A 6345 B 42 05
Shapeg,  ITnverkeilor al 13:5 0 15.3 0,37 NS
Edinburgh 1n 23,3 5 2.1 2,03 .05
Pt,loko 6 Tk 17 0,83 0,93 NS
Mayola 1 - Ay - - -~
Frobisher Bay 27 231 4 14.5 .41 NS
Pond Inlet 85 1545 4 5,0 AV 0L
Matrices Inverkeilor 21 2942 11 271 0,76 NS
Edinburzh 10 33.4 5 286 1.63 S
£t.Loko 5 15.6 25 13.6 1.0% Ng
Mayola 1 - 88 - - -
Frobisher Bay 29 287 4 30,3 =077 NS
Pond Inlet 86 26,8 £ 26,8 0 NS
In sum, the levels of significance ares
Kohs, EFT Shapes Matrices
Irverkeilor + 4 ~ +
Edinburgh o5 + .05 ¥
Pt,Loko .01 .C5 + +
Mayola (not valid)
Frobisher Bay - + * -
Pond Inlet ool 005 001 0

Out of a possible twenty-four tests, 4 are not valid, 13 are not significant, (10 in
the predicted direction, 3 in the opposite direction); 4 are significant at the .05

level, and 3 at the 0L level of confidence.
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Test of hypothesis 65 Across the three cultures, those rating themselves as

more severely disciplined will score lower on Kohs Blocks than those less
severely disciplined.

Table 5:22 Xohs Blocks Scores by Severity of Discipline Across the Three Cultures:

Soverity N Mean §.D. % b/
Not so strict 151 82,6 348
F&ir-l.y St!rict 82 8909 29 cg 16 e98 oOl
Very strict 133 16.3 20

The difference between the two extreme categories is highly significant, but
contrary o the prediction, those disciplined 'fairly strictly' have scored

significantly higher than those disciplined less strictly (t = 1.68, p / .05).

d) Discussion

Intercorrelations

The large number of significant intercorrelations among the four spatial
tests (table 5:15, page 68), especially when they are used cross-culturally, is,
in itself, a significant resunlt. Tn general, they are the highest for the

Scottish samples, as mfzit be expected, and lowest for the Temne samples.

Table 5:25 Mean Spatial Test Intercorwelations for the Six Samples:

Sample N Mean r
Inverkailor 6 S20
Edinburgh 6 65
Pt.Loko 3 47
Mayola 3 32
Frobisher Bay 6 055
Pond Inlet 6 056

This general high level of intercorrelation suggests that, even in cultures as
diverse as those as the Temne and the Eskimo, these tests designed in Britain and
America, are measuring some characteristic fairly consistently. A moderate degree
of reliabiliiy may therefore be attributed to the tests as used in the present
study. It cannot be said with assurance, though, whether this characteristic is
purely spatial (Thurstone's,1944, factor 'A'), or whether general ability ('g')

has combined with a group spatial factor (Vernon,1950) to produce the significant®

intercorrel:.tions.
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Hypothesis 1

The eight tests of significance which were applied for this hypothesis are
really unnecessary; a great gulf exists between Temne and Eskimo spatial ability,
so great that the tests seem merely pedantic. Kohs Blocks and Matrices
distributions are plotted on graphs 5:1 ard 5:2, on pages 77 and 78, to illustrate
the minimal degree of overlap between the two socisties. A further graph, 5:3,
on page 79 plobs the scores of the four spatial tests as a percent of the maximum
attainable score. It is immediately apparent that thie Scots and the Eskimo tend
to form a group towards the upper end of the scale, vhile the Temne scores fall
well below them, The relatively poor scores for all samples on the Shapes test
(in relation to the maximum attainable) is due the fact that the test was designed,
not for administration to the general population, but as a selection test for the

engineering trades.

Hypcthesis 2

The eight tests of significance of this hypothesis are more revealing., Not
only have the Eskimo exceeded Temne spatial scores, but they very nearly matched
Scottish performance (table 5:17, page 71). At first glance, this result seems
remarkable when the large differcnces in material and educational opportunities
are considered. But it is to be remembered thaht this result was predicted on the
basis ol Eskimo alternatives to Scottish opportunity - the gradual development of
spatial skills on the land, aided by linguistic, artistic and .ocialigzation

practices,

The low overall means of the two Scottish samples on Raven Matrices series 4,
Ab, and B call for some explanation. Since this coloured scries was designed for
use with, "young children and old neople, for anthropological studies and for
clinical work",(Raven Manual,1963), it is difficult to assess the means of two

'normal! Scottish samples, especially when they include subjects aged ten to
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seventy~three. Two justifications are offered for its use:

le It was necessary to have a test on which all subjects, including the
Temne, could produce a score,

2, Raven, himself, considers that, "the scale of thirty-six problems as a
whole is designed to assess as accurately as possible, mental development up to

intellectual maturity" (1963, manual).

An ecxamination of the distribution of Matrices scores (page 78) shows that
“he Scottish samples have been cubt off near the maximum attain-ble score.
However, in all test areas those subjects who scored four out of five correct
on test items B8 to Bl2 were allowed to go on to series C, D, and E; forty-five
Scots went on to the more advanced series, while orly five Eskimo &nd no Temne
subjects did so., It is apparent, then, that the true central tendency of the
Scottish poprlation is somewhali higher. But even if new means were to be
estimated, the pactern of the results would not be altered, for the Scottish
samples, even at the present means, are significantly higher scorers than the
Eskimo at the ,0L level of ccnfidence. This criticism, concerning a possible
limiting of Scottish scores, does not apply to any of the other threc tests;
Scottish means werc all well below maximum attainable scores; and in each case,

the full test, as used when testing Western samples, was administered.

Graph 5:4 illustrates the Scottish, Temne and Eskimo scores on tke three sets
within the Celoured Matrices (page 8l). It is apporent that on the more
'perceptual’ sets A and Ab, the Egkimo have matched Scottish scores, but have
fallen down on set B which tends to be more 'intellective'. The Temne, oan the
other haid, show the greates’ drop in score on set Ab, which wac designed by

aven to be a 'Gestalu' test. The addition of set Ab was considered necessary by
Raven (1963) so that, "discrete figures could be spprchended as parts of an
organized 'whole' ", Once again, the perceptual difficulties of the Temne, in

relationu to the Eskimo, are highlighted by trends in the scores.
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Hypothenis 3

It was considered that contocet with Western life, especially with schools,
cinemas and magazines would tend to change traditional ways and to override, to
some extent, traditional perceptual characteristics. It is apparent from the
results that spatial skills have been improved in the Temne and Eskimo groups
ap & result of westernization. With the exception of the Shapes results with

the Temne, all scores are significantly higher in the transitional communitics.

Hypotaesis 4

No rating could be made of the availability of cinemas and magazines to
individual subjects, but it was possible to note the number of years spert in
school. Correlations between edusation and spatial scores indicate a strong

positive relationship.

These correlations are strongest, as might be cxpected, in the two Scottish
samples and in the two transitional samples where Western education is reudily
available, Kven in Mayola, where Arabic education only is availabie, there is
a strong relationship wich the EFT score. This result tends to confirm the
opinion expressed earlier, in the section on culture description, that these
schools familiarize students with the basic classroom demanus of sitting still
and responding to questions, as well as introduciang them to pictorial and graphic
material, The consistent negative correlations in the Pond Inlet sample emphasize
the fact that schools have been in the area only for the past few years., The
youngest subjects, those less perceptually deveioped, were the only cneg able

to report having attended formal classecs,

Socializotion Differences

o e— e P =

Tre self-ratings for severity of discipline during childhood confirm the *rends
reported by anthropologists - the Temne exercise harsh control over their
offspring, while the Eskimo are notably lenient. In fact therc is very little

overlap between the self-ratings of the two gocieties,
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Table 5:24 Temne and Eskimo 'Severity of Discipline! Self-ratingss:

Not_so strict Fairly strict Very sirict

Temne 7 0 115
Eskimo 113 8 1,

This difference is highly significant (X2 =7228.3, af =2, p_Z 01}

Hypothegis 5

The elimination of scores where N is less than four is permiss.ble by usual
statistical practice. Unfortunately, tnis operation leaves only two testable
categories in both the Temne and Eskimo samples, To conform to thesge resultant
'more strict' and 'less strict' categories, the middle Scottish rating in each
sample was eliminated, and significance tests have been made only between the
two extreme categories., In the cese of Mayola only on- cavegory was left; hence

no test of sigiuifizance could be made,

In general, the hypothesis tends to be confirmed, but the trend is by no meeans
strong. Thrwace noy cignificant differences at 21l in Inverkeilor and Frobisher Bay:
in fact, three of the eight possible tests showed opposing trends. Pt.Lcko and
Edinburgh each kad two significant results, ancd the remaining six were in the
predicted direction; Pond Inlet had three significant results, while there was no
difference at all in the fourth. By tests, the Raven Matrices produced no

differences, while Kohs Blocks had three, and EFT and Shaspes produced two each.

This result tends to confirm the Findings of Dawson (1963a) who first applied
these ideas to the Temne and the Menda. In his work, the severity of the mother
and the father were rated separately, and it was found that subjects who had harsh
mothers were significantly poorer scorers on Kohs Blocks thar those with fairly
strict or lenient mothers. The severivy cf the father, however, seemed to have
little effect on the scores. It should be noted that most of Dawson's subjechs
were males living on wage employment, and represent a higher degree of wosternization
in terms of education .and urbanization than the Mayola subjacts and possibly even
the Pt.Loko subjects. In spite of thesc differences, his general findings concernirg

the effects of severity of discipline between two African tribes seem to be confirmed.



Hypothesis 6

A test acrnss the three cultvres for the relaticvnchip between Kohs Blocks
scores and the severity of discipline serves only to highlight the trend established
so far, The highly significant difference between the Kohs scores of the lzast
and the most severely disciplined subjects is essentially another Eskimo-Temne
contrast. But the pattern first displayed in Inverkeilor ic repeatea for all
three-hundred sixty-six subjects; it is not those who have been least severely
ais»iplined who produce the highest Kohs scores, but those who have been
moderately disciplined. This result ocnfirms another of Dawson's findings; those
subjects with moderately severe mothers scored higher on Kohs Blocks th~n those

with lenient mothers.

A small sample of thirty Mende subjects was also administered Kohs Blocks,
Dospite seif-ratings less severe than those in Mayola (see table 5:19, page 72),
the cverall Kotia score was lower ( Mean = 3.87, S.D. = 5.6). But the Mende tested
in the present study are those bordering Temne country (see map, appendix 1), with
whem they tend to share many socialization practices despite the more lenient

self-ratings, Hence this result is not considered a challenge to the hypothesis.

Further Analyses of Spatial Test Scores

e T R v e S L\

Among the self-ratings obtained during the interview were answers to the
following questionss

Source of Disciplines When you were young, who disciplined you, your father

or your mother?
Identification: Who do you 'take after' more, your father or your mother?

T S

Dorinant Parent: Who was the boss in your family, your father or your moth-r?
This information was sought in order to investigate Witkin's finding that field-
dependent subjects tend to have had dominating mothers. The i'ollowing table lists

the numbers and percentage of subjects wio fall into the various categories. Males

and females are listed and discussed separately.



B35

Table 5:25 Maternal Dominance Self-ratings:

Inverkeilor
Males
Females
Edinburgh
Maleg
Females
Pt,Ioko
Males
Females
Mayola
Males
Females
Kotia
Males
Females
Frobisher Bay
Males
Females
Pond Inlet
Males
Females

Source of Discipline

Fathex

N
11
i 4

16
8

Z

41
49

52
28

60
25

67
r?

80
40O
20

33
18

N

10

Mother Father
z N &
36 13 48
34 9 26
45 T 23
55 Xt 49
30 10 50
75 1 8
29 26 58
o1 10 22
20 13 87
60 13 87
50 T L4
73 6 40
67 21 45
80 7 16

This information becomes clearer

for each of the three self-ratings.

Table 5526 Samnle Rankings: Maless

Mother Disciplined

Pond Inlet
Frobisher Bay
Edinburgh
Inverkeilor
Pt ,Loko
Mayola

Kotia

Table 5:27 Sample

i s 2

67 %
50
45
37
30
29
20

Mother Disciplined

Mayola

Pond Inlet
Pt.Loko
Frobisher Bay
Kotia

Ed inburgh
Inverkeilor

oL %
80
75
73
60
55
34

Mother

Mother Fathei:
R N &
11 4L 15 56
21 60 22 63
22 Al R4 T
10 34 L 59
10 50 14 70
1l 82 8 67
19 42 40 89
3% 78 39 87

2 13 7 93

2 13 15 100

8 50 14 88

9 60 11 73
2% 52 38 83
38 84 24 53

Parent Identificabion Parent Dominant

Mother

N

0~

...,_':!

10

a~

b

H - 0 O o

ae

15
47

when the sc¢ven samples are ranked, by sex,

Identification

Edinburgh
Pond Tnlet

Frobisher Bay

Pt.Loko

Mayola
Inverkeilor
Kotia

2. Leko
Pond Inlet
Mayola

Frobisher Bay

Inverke
Edinbur

Kotia

ilor
gh

71 %
52
50
50
42
Al
13

Mother Dominant

Pt.Loko 30 %
Trverkeilor 26
Fdinburgh 23
Pond Inlet 15
drobisher B, 12
Mayola 11
Kotia g

Mother Doainant

Pond Inlet
Idinburgh
Pt.Loko

Frobisher B.
Inverkeilor

Mayola
Kotia

——

X1 %

34
33
27
23
13

0



Table 53228 Maternal Dominance Rank Correlation with Kohs Blocks Scoress: 7 Sampleg:

Mother Disciplined Mother Identification Mother Dominant

Males +,68 +01 +,60.
Females w57 - 4,61

It is apparent that, in those samples where the mothers discipline the males
most frequently, Kohs smaores tend to be high., This pattern is repeated for the
males in the cases of 'mother identification’ and 'mother dominance' as well, but

ell are contrary to Witkin's findings.

“he results for the females tend to the opposiie; those who are disciplined by,
and identify with their mothers have lcwer Kchs scores, but a self-rating of
'mother dominani'! has a similar effect upon the females as upon the mal-s. None
of these correlations is significant (df = 6),btt tue trend is consistent for the
males,

But evidense within the six main samples indicates that there is no consistent

relationship betwzen Kohs scores and maternal dominance.

Table 5:29 Kohs Scores Means: lother Dominant/Father Dominant:

Source of Discipline Parent Identification Dominant Farent

Mother  Father Mother  rather Mother  Father

M S.D. M 3.D. M SeDa M S.D. MN_S.D. M S.D.
Inverkeilor 89.9 35 89.1 3% 85.8 36 95.3 30 88,3 38 92.9 30
Edinburgh 0.7 32 87.0 33 90.9 31 85.9 33 89.5 33 91l.8 31
Pt.ioko 17.8 19 13.1 9 16.2 17 144 10 26,9 20 "3.1 11
Mayola L8 6 8.7 8 5.7 B T3 8 3.7 4 6.7 7
Frobisher Bay 93.6 28 85.8 29 86,5 28 93,7 30 93,7 25 89.0 29
Pond Inlev 79.2 30 76,0 32 80.8 30 75,1 32 79.5 26 79,0 32

None of thesc differencec is sigrificant except in Mayola, where father-disciplined
subjects scored higher (t = 2.39, p / aOl), father-identifying subjects scored
higher (t = 1.02, but NS), and father-dominated subjects scored higher (t = 2,57.
p / s0L). But in Pt.loko, this Temne trend is reversed, although it is not
significant. It is apparent that maternal dominance, as rated by these scales,

produces no consistent effeelt on Kohs Blocks performance.
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(1i) Sex Differences

Witkin (1962) has found consistent sex differences in field--dependence in his
Western samples, women tending to be more field-dependent than men. These
differences have been confirmed in English, French, Dutch, Iualian, end Horg Kong
samples, He considered that, "women as a group tend toward a glcbal field
apprvach in their perceptual and intellectual functioning, men toward an analytical
approach”, and suggested that these differences might arise from the, "differences
vetween men and women in biological role and anatomic meke-up"., He further
considered that the cause, "may lie in the encouragerent of a more dependent role
for women in our culture", The different social roles of men and women in a
number of cultures have been investigated by Barry, Bacon and Child (1957), who
found that in most societies, boys are trained for work and warfare, while giris

are trained for a nurturant role. The usual training for boys, then, fosters

indenendence, while that for girls fosters uependence.

Giffzn (1930), who examined the roles of men and women in traditional Eskimo
society, pointed out that, "the education of the Eskimo boy is centred arcund his
career as a future hunter", while the girl, at hcme,is instructed in domestic
duties., But we have seen that despite the different economic roles, the Egkimo
women and children are in no way treated as dependent in the society; verw loose
conbrols are exercised over both wives and children. The Temne, on the other
hand, exercise strong control over their wives and children, producing. as we have

seen, field-dependent characteristics in the society as a whole.

On this basis, it was suspected, although not predicted, that the Eskimo might
exihibit minimal sex differences in these spatial tests, while the Temne might show
them sonewhat more. Table 5:30 shows male and female scores on these tests, and

the tests of significance between them, for the Temne and Eskimo samples.



Tahle 5:30 Male and Female Scores on Spati

MALE FEMALE
Test  Sample N Mean 8. N Mean 8.D. i} P/l
Kohs
Pu.Loko 20 17,9 6.1 12 11.8 11.3 1.27 NS
May'Ola 45 808 708 45 309 469 3962 nOl
Frotisher B, 16 92,8 28.7 15 86,9 28.4 0.5% NS
Pond Inlet 46 76,8 31.5 45 80.6 30.0 «0,58 N3
EFT
Pt .Loko 20 228.8 264.0 12 15:6 5440 3.63 01
Mayola 45 5545 12543 45 0 0 2.98 01,
Frobisher B, 16 794.0 153.2 15 797.7 147.3 -0.07 NS
Pond Inlet 46 720.0 234.8 45 '754.1 190.8 0,76 NS
Shapes
Pt,Loko 17 0k 59 6 0.8 36 Q.74 NS
Mayola 32 0.8 6,3 13 1.2 6,3 -0,30 NS
Frobisher B. 16 25.2 11.1 315 18.5 14.2 Tud2 NS
Pond Inlet 46 15,9 11.2 44 15.3 9.1 ~0.03 NS
Matrices
Pt.Loko 19 14.) 4.0 11 13.6 3.8 0,36 NG
Mayola 45 13.7 2.l 44 11ed 2.5 2.67 okl
Frobisher B. 16 29.1 2.6 15 28,7 2.6 0.34 NS
Pond Inlet /6 27.0 3.5 45 266 2.9 0.59 NS

In four ocut of eight cases, the Temne males have scored significantly higher
than the females. In Pt.Loko, Kohs and Matrices scores were in the predicted
direction, but in both Temne samples, Shapes scores were in the opposite direction,
In no case is there any significant difference between Eskimro male and female
scores; in four of the eight tests, the males were higher than the females, and in

the other four cases, female scores exceeded the male scores.

An examination of sex differences in the two Ccottish samples reveals a pattern
similar to that of the Temne; four of eight male scores are significantly higher,
anc all are in the same direction.

Table 5:31 Sex Differencegs on Spatial Tests in Scottish Sampleg:

t v’ t p/ t p/ 8 »pl
Inverkeilor 0,30 NS 0.40 NS R84 L01 0.21 NS
Edinburgh 1.91 .05 3,02 0L 2.48 01 1,52 NS

The Temne and the Scottish samples, then, tend to confirm Witkin's finding of

sex differences in field-dependence, but, as suspected, the Eskimo do not.
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(111) Age Trends

All six samples were composed of approxiamtely equal numbers of subjects in
five age classes, It is thus pcssible to observe developmental trends in the scores
which occasionally throw some light on traditional cultural processes and changes
with westernization.,

The four spatial test age scores are plotted in grephs 5:% to 5:8, pages 90 to 93,

The most striking feature of these graphs is the great gulf between the Temne and
the Iskimo perfcrmance, and the minimal difference between the Eskimo and the Scots
(cf, hypotheses 1 and 2). For the firs* two groups, there are no crossings of the

plots, while for the latter two, intersections are frequent.

The second most apparert feature is the fairly consistent difference in =11
three cultures between the rural/traditional samples and the urban/transitional

semples (reépreserted by thick and thin lines respectively; cf. hypotheses 3 and 4).

The age trends are consistent for the Scottish and Eskimo samples; low srores in
the youngest age groups increase to a maximum at approximately twenty-five years of
age, and decrease in later years to scores comparable to those of the ten to
fifteen year old group, The Temne samples, on the other hand, have consistently
flatter graphs. This peculiarity is considered to reflect th= lack of any need to
develop these ekills; the basi¢ ability to produce a score on the test apparently
exists from age ten onwards, and there is no later development through lack of

demand by the environment or the society for any of these abilit.ies.

In both Pt.Lcko and Frobisher Bay, there is a noticable inflation of scores over
the normal pattern in the two age groups 10-15 and 16-20. This trend is particularly
strong in the Kohs and Matrices scores for both samples, in EFT for Frobisher Bay,
and is the strongest in the Shapes scores for Frobisher Bay. This pattern is
considered to be a result of the relatively stronger effects of westernization on
the younger, when compared to the older, members of the transitional communities.
They are the ones who have gone to the school, have learned the new language, and

have directed themselves toward the new way of life.
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/) GConclusions

In this study, great weight should not be placed on tests of statistical
significance, The data were collected from subjects with whom perfect
communication was impcssible, and under conditions of varied temperature, comfort
and noise level. To rely blindly on sophisticated statistical tests, and to
ignore the relative crudity of the data themselves is to ascribe a lewvel of
precision Lo the study which is not inherent in the original data and methods.
For this reason, only two levels of significance have been employed, and no
statistic mcre complex than the mean; standard deviation, correlation, t and Chi
square tests has been employed.

In this cautious light, conclusions for the study of perceptual skills can now

be made.,

a) Discriminacion Skills

Although the overall results of the test of perceptual units are equivocal and
not fully consistent with the closure test results, it is considered that a strong
case nas been mede for the hypothesis thatydespite equivalent acuity, the Eskimo

will display a greater awareness of smell detail than the Temne.

The face validity of the closure test is much higher than thal of the test of
perceptual units; the apprehension of small gaps at tachistoscopic speed is likely
to be nrre strongly related to the task of isolating minute detail i'rom a barren
and uniform backgrouand than is the tasl: of encircling groups of marks. The potentisl
inability of the latter task to discriminate between perceptually undeveloped
individuals and habitual attenders to small detail has already been notsd.
Furthermore, uncontrolled factors such as aesthetic judgement and the influence of
the surrounding items might affect the latter task, whereas the closure test was a
strict reprocduction task with presentation confined to the tachistoscope.

1t 12 therefore considered that, as predicted, the Egkimo have shown themselves
capable of isolating slight variation in visual stimulation, while the Temne have

demcnstrated their inability to do so.
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b) Spatial Skills

It is considered tha’ an even stronger case has been made for the hypotheses
concerning the development of spatial skills,

Hypotheses 1 and 2, that the Eskimo will perform better than the Tcmne, and
almost metch the Scots on the spatial tests, are accepted without reservation; not
only have the Eskimo exceeded the Temne performance on these tests, but they have
come very ~lose to matching the Scottish scores. Hypotheses 3 ani 4, that the
urban, more westernized samples would parform better. and that this performance
would be related to the number of years of education, are also accepted without
reservation; contact with Western culture, especially with Western education,
produces significantly better spatial scores in both the Temne and the Eslzimo
societies. It is likely that thie increase in ability to perform the tests is
partly due to a somewhat better understanding of the tusk, as well as to the
oenefits derived frcm informal perceptual training (with print and pictorial
material) in the classroom, from magazines and cinemas, and from contact with
English language spatial and geometric concepts. All these factors are considered
to have been more important contributors to the rise in spatial scores in
transitional commvnities than the trend toward Western socialization practices also
noticible in these samples. Compared to changes in the forrer factors, new child

rearing practices tend to be adopted much less readily,

Hypothesis 5, concerning the effects of severity cf discipline, tends to be
confirmed, but the results are not strong. It is apparent that the self-rating
scale for severity of discipline suffered from ponr discrimination at the extremes
in both Mayola and Pond Inlet. The test of hypothesis 6, as already suggested, is
really only another Temne-Eskimo contrast due to the dichotomous nature of the

self-ratings,

The effects of maternal dominance on Kohs Blocks scorzs were not consistent

with those expected on the basis of Witkin's studies, but the evidence was not stronq.



«Gn

The analysis of sex differences suggests the conclusion ihat in societies wherec
women assume a dependent role, they will have more field-dependent perceptual
characteristics than the men, but in societies where women are allowed independence.
sex differences will disappear. It is possible, of course, that in societies where
men assume a dependent role, sex differer.zes might be reversed, but the samples

tested in the present study do not allow this possibility to be tested,

The age trends suggest that in societies where spatial skills re required,
maximum ability is attained between twenty and thirty years of age, but where these
skills are rot needed, the minimal level of ability already possessed at an early
age remains fairly constant (and undeveloped) throughout life. These trends
furthermore demonstrate the relatively greater impact that Western life hes on the

younger members of the transitionel communities.

Although *“hese great differences between the Temie and the Eskimo were predicted
on the basis of cultural and ecological differences, this study has not been able
to isolate the relative contributions of 'ecological demands' and 'cultural aide'.
It is apparent, though, that the cultural characteristics developed by the
respective societies ¢o _not inhibiv the development of the skills required by
their environments. It is thus possible that linguistic and artistic development,
as well asy, "e.. systems of child training ... represent unconscious attempts at
creating out of human raw material that configuration of attitudes which is (or
once was) the optimum under the tribes' particular natural conditions and economic-
historic necessities" (Erikson,1943). If societies have ever existed which
possessed cultural characteriscics chalt tended to irhibit the developmeni of
psychological abilities demanded hy their environments, it is not likely that they
survived the struggle for continued existence without some form of cultural

adaptation.
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Chapter 6. Study 2: Perceptual Characteristics

1) Introduction

This chapter will report four separate studies which are all concerned with
the relationship between cultural and ecological characteristics, and visual
perception under conditions not usua.ily encountered in everyday life. Unlike the
stud’es reported inr chapter 5, where perceptual skills in daily use vere
investigated, these tests were administered in circumstances deliberately
constructed to reduce veridical perception (ef. Gibson's,1950,'litcral perception')
and allow cultural and ecological differences to manifest themselves (cf. Vernon's,

1955, 'schematic perception'),

It wars considered that an investigation of wvisual perception in abnorm.l
situations might reveal some of the characteristics of normal perceptual processes.
The four shucies that follow were therefore adminisiered under conditions of

suggestion, binocular conflict, ambiguily, and illusory stimulation.

2) lequiescence

a) Introduction

The value system of the Temne and Eskimo people emphasize many opptsing
characteristics; one of the most striking of these is the Esgkimo stress on self-
reliance, and the Temne emphasis on adherence to group pattuorns, or what may te

called 'group-reliance’,

Traditioually, the Eskimo have placed great value on personal self-reliance
(Chance,1960); they have emphasized, "skill and ingenuity" (Lantis,1959), and
have greatly feared, "dependency and incompetence" (Kardiner,i939). This value
emphasis, as we have seen, is intimately related to economic necessity; Barry,
Child and Bacon (1959) have shown that pressure toward self-reliance and
achievement is an important part of most low food accumulating societies, Mirsky

(1937) has remarked on the, "extraordinary amount of individualism" in Eskimo



society, and has related this to the fact that hunting, especially, '"kayaking

implies a solitary venture'.

Mirsky has alsc noted that, "the same slrong sense of individualism that
characterizes their technzlegy ... is maredly present in their social system ...
no pelitical unity ... organized leadership or social stratification". These
patterns have been confirmed by Butt (195C), who in & survey of Eskimo culture
concluded that, "as might be expected frown the simple organization of the Eskimo
and th:ir hatred of coercion and submission to authority, class distinctions are
non-existent., There are no chiefs, no slaves". As we have seen, prestige and
the informal leadership of the grovp are usually awarded to the most able man oun
the hunt or the one most skilled in social mattors. Self-reliance, then, is
required by the cconomics of their life, and is rewarded by their social and
political cystems to such an extent that it becomes one of their most notable

charecteristics.

The Temre, on the other hand, exhibit strict adherence to group norms and
patterns. Dawson (1963a) has observed that, "witcheraft and swears are used
against individuals who have deviated psychologically or socially from accepted
forms of behaviour", and that, "children who are too intelligent and speak up for
themselves are said to be affected by witcheraft®, An econcaic basis for this
tenaéncy has already been noted; high food accumulating societies in general tend

to foster obedience and conformity (Bursy, Child and Bacon,1959).

Politically and socially, there are few rewards for individualistic behaviour
in Temne society. The chiefs, although elected, must belong to one of the few
'chiefly families' to be considered for the post; ambition and ability will not
necessarily help a person gain poiitical power within the tribal structure.
Socially, as Dawson has pointed out, the Temne tend to restrain deviant behaviour
by the imposition of witchcraft sanctions (oaths taken out against an alleged
offender, who suffers pain, disease, or death if guilty). Concern for, and reliance
upon the group are thus required by the Temne econowny and rewarded by both the

social and political gystems.



This major difference in value orientation between the Temne and the Eskimo
suggests that differences might exist in the extent to which members of these
societies will be affected by tlec suggestion of the group norm during a perceptual
task requiring the judgement of line length. The finding of Linton (1955) that
field-deperdant subjects lended to greater conformity than field-independert
subjects strengthens this possibility; to investigate it, the following tesT was

devised.

b) Test Deseriptica

The techrnique developed by Asch (19@3) used a series of length judgement tasks;
(one svandard line, and three varying lines) in which the critical subject was
instructed to select which of the three lines was equal in length to the ctandard.
This judgement was to be made after seven or eight subiecty had already publicdfly

selected (under instruction) an incorrect line.

Asch's method was not considered practical for vse with the Temne and the
Egkimo since it was impossible to train secretly a group of people to lie
systemabically when testing in a small village situation. Therefore two importanv
changes were made to Asch's technique in the present studys:

1. One line was simply designated, during the instructions, as the one most
frequently chosen by the Temne or Eskimo people.

2. Since the situation was not as socially forceful, the task was made
somewhat more difficult. Instead of using Asch's %, &, or & inch differences
between the lengths of the lines, differences of only 1, 2, or 3 millimetres were

used; furthermore eight lines. rather than only three, werc available for judgement-

Six tast items were prepared, each one with a standard horizontal line centred
near the top, and eight horizontal lines of varying lengths underneath, displaccd
slightly to the left;(see pages 100 to 105 for copies of the test sheets). 4 small
piiot study indicated the optimum difference in length between successive lines

which would yield woderate accuracy in judgement.
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The test consisted of six sheebts of white card board, 8" by 10", placed back
to back, end encased in clear plastic waterproof envelopecs. The lines were draw
in black india ink, 1 millimetre thick. Thc shcets were presented on a near
vertizal stand at table height, so that the direction of gaze was normal to the

sheet surface, and al a distance of four feet,

Sheet A (page 100) was a demonstration of the task, and a trial item. The
difference between successive lines was J mm. OSubjechts were told the following:
Here is a sheet with nine linss on it. One line is here ah the top
(peint), end there are eight lines of different ilengths beneath it (point).

I would iike yoa to tell me which one of these eight lines is the same
length as this one at the top (point again).

Sheet B (page 10.) vas a trial item as well (2 mn., difference betwaen LinES),

and the same instructions were gi-'en as for shoet A.

Sheet C (page 102) was the first test item (2 mr. difference between lines).
An 'X' was placed beside bos® line no. 6, and subjscts were told the following:

Here is another sheet with nine lines on it, one here at the top, and
eight beneath it (point). This time I am going to give you a hint,
Most Temne (or Eskimo, or Scottish) people say this line (E pointed to no. 6)
is equal in length to the one al the¢ top. Which one do you say?
Sheets D, E, and F (pages 103 to 105) were presented with the same inst.uctions
as for sheet C. In each case, one line was indircated as the one most frequently
chosen Ly his people, and the subjext was asked for his choice. The differences

between successive lines weres shee D = 1 mm., sheet E = 2 mm., and sheet F = 3 mm.

that is, the discrimination was eased over the three test sheets.

On sheet G, the indicated line (n0.6) was actually the same length as the
standard line (9.6 am.). On sheet D, the indicated linec (no.7) was 8.5 cm. long,
or five 1 mm, steps removed from the correct line (no.2, 9.0 sm, long). On sheet E.
the indicated line (no.8) was 10.4 cm. long, or five 2 mm. steps removed from the
correct line (no.3, 9.4 cm, long). On sheet F, the indicated line line (no.7) was

8,5 cm. long, or five 3 mm, steps removed from the corrsct line (no.2, 10.C om.long).
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A1l this information is summarized in table 6:1l.

Table 6.1 Values Test Specifications:®

Difference in Length of Line Line
Sheet Length btwn, lines Standard Line Desipgnated Sorrect
Raxk ILength Rapk Lengih
G 2 mm, 9.6 cm, 6 9.6 em, € 9.6 e,
D 1 rm. 9,0 cm. 7 8oL ems 2 G0 cm,
E 2 9.4 cm. 8 10.4 ene 3 .4 onm,
F 3 mm. 10.0 em, 7 8.5em. 2 10.0 e,

The subject indicated his choice by reaching forward and pointing to the line
with a brush., The response was noted, and later scored as follows:

Sheet C:  score was the absolute number of scale steps removed from the indicated
and correct line.

Sheet D, E, and F: score was the number of scale steps removed from the correct
linz toward the indicated line (maximum = + 5), or the number o1 scale
steps removed from the correct line away rrom the indicated line
(max:mum = -1 for D and F, ~2 for E).

Thus a subject who chose the corrent line would receive a score of 0, while one

who chose the indicated line (ocn D, E, and F), a score of + 5, On the three test

items, then, an individualls score could range from - 4 to + 15.

¢) Hypotheses

Sherif (1935) has found that grcup norms persist in an individual even when the
group is not present to take account of his behavicur. Hypothesis 1, then, follows:

Hypothesis 1: The Temne, who have been characterized as 'group-reliant' will

exhibit grealer acceptance of the suggested group norm than the Eskimo, who have

been characterized as 'self-reliant', even though the group is not present.

Deutssh and Gerard (1955) have found that normative social influence upon
individual judgements was greater among individuals forming a group than among
individuals in a mere aggregate, and Bass (1961) has summarized the evidence for
couformity being greater in 'more attractive! groups. Festinger, Schachter and

Bach (1950} have introduced the concept of 'cohesiveness', or the total field of



forces anting on members to remain in a group, that is, the attraction of a group
for its members. It is considered that social cohesion is greater in the rural/
traditional samples than in the urban/transitional ones. and that the suggestion
of 'Temne' or 'Eskimo! cr fScottish! is more attractive to the rural foaditional
samples than it is to the urban/transitional ones which are already moving away
from traditional life toward Western ways. Hypothesis 2, then, follows:
Hypothesis 2: In all three societies, the rural/traditional sampies will exhibit

greater acceptance of the suggested group norm than the urban/transitional samples.

d) Results

Table 6:2 Mean Scores: Values Tests

—

Absolute Deviation toward Total Score

Deviasion _indicated line O
Semple (] D E ) Mecn  S.D.
Mayola 1.12 3,50 291 2.62 9.94 3.3
Pt,Loko 1.16 3.62 2,82 2,17 8.6L 3.2
Inverkeilor 1.00 1.77 1.57 0.66 4L.,00 3.8
Edinburgh 1.05 1.93 1.42 0.50 3.85 3.0
Pond Iniet 1.27 1,31 1.5 0.29 275 249
Frobisher Bay 1.32 1.29 0.9 0.05 2:25 2.5

Graph 6:1 has plotced these separate values for D, B, axd F, for the six samples,

(page 109).

Test of hypothesis 1: The Temne will exhibit greater accepcance of the suggested

5] i0orm than the Eskimo., 3
group norm than skiu % B o
Traditional samples: Mayola - Pond Inlet 13673 .01
Transitional samples: Pt.Loko ~ Frobisher Bay 8,69 o1l

Test of hypothesis 2¢ The rural/traditional samples will exhibit greater

acceptance of the suggested group norm than the urban/transitional samnles.

t p/
Inverkeilor - Edinburgh 0.24 Ng
Mayola ~ Pt.Loko 0,65 NS

Pond Tnlet -~ Frobisher Bay 0.93 NS



-109-

rth

R

L S N P RS o S A S5

P L

L

AT
N R
s WREE b
YRS

]
|

|
o

S W -
|
4

.

IATIBL

1

-
T
ZA

[ |

)

IS iartad
faad T

i

1
Z/<

- 7 N z..,mw
” ” p1

i

N

NG
!
|

Graph 6:1

e

Acouiescence: Means for 6 Samvles on Sheet
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e) Disqussion

In the test of hypothesis 1, both traditional and transitional Temne samples
show 2 highly significant tendency to accept the euggestion of the group norm,
while the Esikimo almost disregard it. No attempt was made to question subjects on
their reantion to the test, but one Lemne /subject T-90, i Mayola) did offer tho
follcewing spontanccus commnent: "When Temne people choose a thing, we must all
agree with the decision ~ this is what we call cooperation'., On the other hand,
Pskimo subjects, although saying nothing, would often display a quiet, knowing

smile as they pointed to a line close to the correct onc.

An examination of columns D and F in table 6:2, and of the graph on page 109,
reveals that on the most difficult discrimination (sheet D). both Eskimo .cmples
were well below the means of both Temne samples on the easiest discrimination

(sheet F); there is no overlap.

An examination of column C in the same table shows that both Temne samples
were more accurate than the Eskimo samples in judging line length when the

indicated line is also the correct one.

In the test of uypothesis 2, although all the rucal/iraditional samples show
a greater tendency to accept the suggestion of the group nort. than their urban/
transitional counterparts, none of the differences is significant. In the Temmne
and Scottish cases, there is a curious reversal of the trend on test sheet D, where
the urban samples score higher, but even among the Eskimo, where the trend is
consistent, the difference between the rural/traditional and urban/transitional
samples is below the level of significance. This fairly consistent trend can
also be seen in column C, where the correct line was also the designated line;

here the rural/traditional samples all score lgyuer than their urban/transitional

counterparts.
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Further Analyses

(1) Difficulty of Discriminahion

Three levels of difficulty of diserimination were built into the test, OCheet D
was the most difficult with only one millimetre difference between successive
lines, sheet E the second most difficult with two millimetres differecnce between
lines, and sheet F the casiest with three millimetres difference between lines.,

It was considered that these levels of difficulty might produce successively
decreasing scores over the three test items. Graph 6:1,on page 109, demcastrates
how striking these Aifferences are. Fron an almost zommon starting point on
sheet C (the range is only 0.32, from 1.00 to 1.32), scores on shect D jump to
three distincet levels, followed by a gradual decline in score as the

diserimination bccomes easier.

The fact that there is a decline in score as the discrimination cases argues
strongly for the perceptual nature of this task. If subjects were merely
agrecing or disagreeing to different extents with the suggestion of the group
norm, without attempting to diseriminate the lines, then we should expect a
minimal or no decline in score as the nature of vhe task eases. It is frequently
assumed that the cxperimenis performed by Asch (1960) were not really perceptual
at all, but merely tools for the study of indeperdence and conformity. This may
be the case for his tests since there was no significant deecline in errors made
in successive trials, but it cannot be doubted that the present test items

constitute a perceptual task.

(11) Reolationship with Finld--Dependence

Within each sample (except in Pt.Loko), there is a slight tendency for the
total D + E 4+ F score to correlate negatively with the Kohs Blocks scores.

Tavle 6:3 lists these correlations.
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Table 633 Vzlues Score Correlations with Kohs Blocks for Six Samples:

Sample r Note: p / .0l are unmarked.,
Inverkeilor -el9 = p.Z -05 are marked @
Edinburgh -o13 % NS are marked =
Pt . Loko +,15 =%

Mayola —oll 3

Frobisher Bay ~o32 @

Pond Inlet w2l

This result is generally consistent wi“h Linton's (1955) finding hat field-
dependence and confermity are positively welated, but can hardly be said to
constibute a cross~cultural proof of this relationship.

Sex differences ulso tend to offer little support for the expectancies based

on the concept of field-dependence. Table 6:4 shows the total Values score for

males and females separately.

Table 6:4 Valres Scorecss Males and Femaless

MALES FEMATES
Sampls Mean S.D. Mean  S.D. & p/
Inverkeilor L6l 3.8 3.42 3.8 1,23 NS
Edinbirgh 3.84 2.6 3.86 3.4 0.03 NS
Pt .Loko 8,50 2.9 8.82 3.9 0,25 NS
Frobisher Bay 2:.48 2.6 2,00 2.4 ~0.54 NS
Pond Inlect 2.48 2.8 3.02 3.0 0.89 NS

In four of the six samples females have shown themselves to be morc susceptible
to the suggestion of the group norm than males, but rone of these differences is
significant, Once again, then, these rcsults by no means constitute a cross-

cultural confirmation of expectancies based on Witkin's and Linton's studies.

(iii) Age Trends
Age trends are plotted on graph 6:2, page 113. Similar patterns arc apparent
for both the Temnc and the Eskimo; a high acceptance of the snggestion (probably
aided by low perceptual development) at age ten to fifteen is followed by a siarp

decline, or rejection at age sixteen to thirty. Therecafter, there is an increasing
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acceptance with advancing age, but scores in later yecars never match those of
late childhood. The apparent rejection of the group norm in late adolescerce and
carly adulthood suggests that the Temne and Eskimo youths might be somewhat
dissatisfied with traditional ways (cf. the greater impact of Western life on
youths ncted in chapter 5). These tirends, however, are not considered to bz part
of the oft-found general adolescent rejection of the adult community, since this

trend does not appear in the Scottish plotting.

f) Cunclusions

The first hypothesis, that the Temne would accept the suggestion of the groap
norm to a greater ertent than the Eskimo is accepted without reservaiion. It is
apparent that an aspect of the value system in use in particular socisties can
produce perceptual differences between members of these socicties. This difference !
is not considerud tc be a result of differential acuity (since the samples were
matched for thic). Nor is it considered to be mainly due to differences in basic
ability to discriminate line length, since the Eskimo samples have scored lower
than the Scots, who, it is likely, possess greater ability as a result of wider

cxperience of this type of task than the Eskimo,

The tendency for the rural, mors traditional samples to Le more susceptible
than the urbaa/transitional groups is consisten’, but not significant., Deutsch
and Gerard's original finding pertained to 'groups' on the one hand, and mere
taggregates! on the other, whereas the present study has compared socially more
cohesive groups with groups whose social patterns are changing more rapidly, and
are probably less cohesive. It is therefere not surprising that the difference,

although in the predicted direction, falls below the level of significance.
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3) Selection
a) Introduction

Binvcular rivalry occurs when two stimuli are presented to corresponding areas
of the two retinae, and the two stimuli are sufficiently different in terms of
colour or form to compete with one another. When the difference is great enough,
the subject sees one side or the other first, usually follow~d by an :lternation
between the two pictures, When the difference is not sufficient, there follows

fusion, of partc of one picture with parts of the other.

Most experiments with binocular rivalry have used non-pictorial material,
usually plain colours or patterns of lines (eg. Breese,1909). But the presentation
of pictorial material has also had a long history, dating to the late nincicenth
century, when Sir Francis Galton (and A.L. Austin, reported in a letter to Charles
Darwin) both discovered that two photographs of faces presented in the stereoscope
produced a composite with a, "decided improvement in beauty" (Galton,1883). Engel
(1956) has continued the investigation of the effects of meaningful content on
binocular resolution by presenting upright faces paired with inverted faces also in
a stereoscope. He found that upright faces 'predoninated' in forty-one of forty-

eight presentations.

Bagpby (1957) continued this approach by preserting ten pairs of photographs with
Mexican and American content to twelve Mexican and twelve American subjects matched
for age, sex, education, occupation, and socio-economic status. Subjects reported
what they saw for sixty seconds, but only the data from the first fifteen seconds
were used in the analysis. Bagbty found four types of report:

1. OSubjects simply reported seeing one side or the other,

2. Cubjects reported seeing first one side and then the other,

3. Subjects reported seeing a single picture which was a mixture of the two.

4. Subjects reported seeing two pictures, one superimposed on the other,

Bagby's results, based upon data from all four types of report are given in table 6:5
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Table 6:5 Begby's Regsults for Mexican and imerican Subjects:

Mexican Content American Content
Subjects N Predcaninant Predominant Total
Mexican 12 89 31 120
American 1z 19 101 120

The tendency to select own-culture muterial was significant guv the .01 level of
confidencey but was reduced to .02 when reports of types 3 and 4 were eliminated,
Pagby concluded that:
Under conditions of perceptual conflict ... those impingements

possessing the more immediate first person meaning would be expected

to predominate in visual awareness.

Levelt (1955), however maintains that this, and other studies relating experience
to binocular rivalry, "has little “0 do with ... binocular wmeans of stimulus
presentation”, and goes on to suggest that a, "superimposed projection of the two

pnotographs as a control stimulus", would presumably yield the same result.

The present studr stems directly from Bagby's work. It ir considered that the
techniqus is worth using, and the results worth analysing, despite Levelt's
criticism, for whkether the process Involved is true binocular rivalry or not does
not matter; it is still a useful technique for presenting doubled pictorial material
to the retinae,and for studying the effects experience might have on the immediate

selection of wisual materizal,

It was considered, though, that Bagby's method might be improved in two ways:

1. By using a larger, more representative sample than his twenty-four mainly
middle class subjects, it was thought possible to improve the generality of the
conclusions,

2. A more rigid definition of 'predominance'! was used, limited to Bagby's type
1, and to type 2 only where there is a definite report of which was the first
pic.ure seen. No attempt was made, as Bagby did, to judge which, "picture seemed
to be prosent most of the time'. Where parts or wholes of bolh pictures were

reposted, the report was scored as a fusion of the two.
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b) Hypotheses

The first hypothesis follows frem the foregoing discussion:
Hypothesis 12 BEven with a more rigid definition of 'predominance', in all three

cultures, familiar visual material will be selected more often than m. terial from

the other two cultures.

Un the bagis of the discussion of the field-depsrdence ond group- reliance of
the Temne, and the field-independence and self-reliance of the Egkimo, it seemed
reisoiable to sxpect that the Temne and the Eskimo might select familiar material
to different extents. Hypothesis 2, +hen, follows:

Hypothesis 2¢ People of different cultures, while selecting familiar wvisval

material more often than the unfamiliar, will Ao g2 to different aegrees, depending
upon known characteristics of field-dependence and group-reliance. More
specifically, the Eskimo, while selecting predominently Eskimo material, will do

so to a lesser extent than the Temne will select predominantly Temne material.

¢) Test Description

A number of coloured 35 mm, slides of Scotland, Temne country, and Baffin Isianc
were coliected. From these, five of each culture were selerted and printed in
colour, one each of:

A male person,

A fenale person.

A group of people.

A ccene with a distinctive house.

A scene with a distinctive terrain. (See page 118 for =~ black and white copy

of these pictures), Each picture was designated as follows:

Picture Scottish Temne Eskimo
Male 1 A a
Female 2 B b
Group 3 C c
Hous2 L D d
Terrain 5 E e
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The fifteen possible pairs were then assigned an index number, as follows:

Table 6:6 Index Numbers of the Fifteen Test Pairs:

Index No. lrair Index No. Pair Index No. Pair
1 1A 6 2 B 11 Aa
2 b2 1 d 4 12 D4
3 c 3 8 a 1l 13 e E
3 4 D 9 5 e 14 B b
5 E5 10 30 15 Cec

The letter or number on the left indicates that it was presented 'n the
stercoscope to the left eye; that on the right, to the right eye. The positions,
whether lefi{ or right, were assigned from a random table. A description of the

stereoscope may be found in appendix 2.

The ten presentations during the testing were in the following nsequence:

Table 6:7 Sequence of Picture Pair Presentations to tie Three Societiess

INDEX NUMBER
Sequence To Scots To Temne To Eskimo
1 1 11 8
2 2 6 14
3 3 10 15
ik 4 12 7
5 5 13 9
6 6 1 2
v T 4 12
8 8 1 ik
9 Y 5 L3
10 10 15 3

Each subject was thus presented with ten pairs, each pair consisting of one

pictur> from his own culture, and one {rom either of the other *wo.

The subject was requested to look into the stereoscope and say if the target
(a cross and a circle) was in tocus. If it was not, then it was adjusted. The
subject was then asked if the cross (presented to the left eye) were sticking outb
of the circle (presented to the right eys) on the left side or on the right side.

idjustments were made until the cross appeared to be right inside the circle.
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The subject was then tolds

I am now going to show you some coloured pictues. Please look right
into the box and tell me what you see, It is important to keep both eyes

open, and to tell me exactly what you see as soon as you lock in.

The subject's report was translated immediately, usually congistirg of less
than ten words, and written down in Fnglish. Each response was later scored as:
saw own~-culture material.,
saw other-culture material,

saw a fusion of the two,.
renort inadequate and unscorable,

~Ool1l o+

Bafore the presentation of the picture pairs, each subject was given the
V-gcope test three times to determine eye dominance. If all three trials were
consistently left or right, subjects were scored as such. If they were not

consistent, then the subject was ccored as L/R, no dominance consistently shown.

S

Marked eye dcaminance in some of the subjects reduced the number of sccrable
reports. Iif eight o more out of ten of the reports were from the dominant eye,
the data from the subject were discarded. Since the cultural content of the
pictures was balanced left and right, the effect of eliminating all predominantly
left or right responses was tc eliminate equally from each possible + or -~ score.
Thus vhe data have been 'cleaned! but not distcrted. The uwabers discarded for

this reason are shown in table 6:8,

Table 6:8 Wumbers and Percent Discarded, and Numbers inalysed, in Six Sampless

Discarded inalysed
Sample Total N N Z N
Inverkeilor 54 10 18.5 % Lty
Edinburgh 57 9 15.8 48
Pt .Lokc 31 10 323 21
Mayola 87 9 10.3 78
Frobisher Bay 31 14 4542 17

Por.d Inlet 91 32 3542 59



Tabla 6:9 Results of the Visual Selection Test:

* o 0 7
N Mean S.D. Mean S.D. Mean . Mean Total

a) Scots-Temne M

lQ ZI-Q 50 6‘ lou ' T

Inverkeilor L, 5.18 1.8 Baidy 0.8 1.50 0.05 10,00

Edinburgh 48 5,92 14 3,17 0.8 0.83 .08 10.00

Pt.Loko 21 6,00 1.0 314 0.9 0,86 0] 10.00

Mayo:.a 78 5095 1-5 3064 100 0333 0008 10)00
b) Scots-Eskimo

24 32 75 84 95

Inverkeilor L4, 5,18 1.8 2,91 0.7 1.73 0,18 10.00

Edinburgh 42 6,04 1.5 2,79 0,8 1:17 0  10.00

:E‘J"ObiSher B. 17 4«82 105 4.59 l.l 0‘59 0 10000

Pond Inlet 59 525 lak bheddp 1.0 0.31 0 10.C0
¢) Temne-Eskimo

dlelZ513:14.15.

Pt.Loko 21 Tl Tk 2,00 0.8 0,29 0 10.00

Mayola 78 541 la5 3.95 0,9 Q.54 0,10 10.00

Frobisher B. 17 4e94 1.l 4659 1.3 0e47 0 10,00

Pond Inlet 59 5.6 L.k he3T 1.2 0,17 0  10.C0

Test of hyponthesis 1: In all three cultures, familiar visual material will be

selected more often than material from the otner two cultures.

Table 6:10 Test of Hypothesis 1: Combined Samples:
+ -

Sampl_g 2{ M St_D_e M S.D. ;b_ p z
Scots 92 5.60 1.6 3.,u3 1.0 5005 .01
Temne 99 5.93 1.3 3.54 1.0 4,590 o0L
Eskimo 76 5:25 145 bidde 1.1 2¢43 0L
Table €:11 Temne and Fskimo Sampies Only:
Sample N Temne Content

}{ean SeDe 1}_ P Z
Pt.Loko 21 Tadd: Lak
Frobisher By 17 L59 1.3 T 0
Mayola 78 5041 15
Pond Inlet 59 hs37 1.2 Ae52 -0L
Sample N Eskimo Content

Mean SnDu L P _d:
Pt.Lokc 21 2,00 0.8
Frobisher Bay 17 49k 13 L
Mayola 78 3.95 0.9
Pond Inlet 59 5.6 1.4 3438 0L
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Test of hypothesis 2: The Eskimo will select less own-—culture material than

the Temne.

Table :12 Selection of Own-Culture Material for A1l Ten Presentations:

Sample N Mean+- §;£L_ % p /
Frorn Sy = i 4467 .01
Pond. Tnlet % AL 126 NS
Edieimo % ey 3.13 .01

e) Discussion and Conclusions

The finding of Bagby has been confirmed, but the present results are much less
clear-cut. Wuereas his results almost formed a clear dichotomy, the present
degres of selection of the cuvlturally familiar in all areas is less than sixty
percent. This reduced effect is considered to Le a result of the more rigid
definivion of 'predominance'. But even with a stricter control over the scoring
of the reports, it is apparent that the culturally familiar predominates in a

situation of visual conflict.

It is also apparent that, although the familiar predomina®es in all samples, it
does so to different degrees; this difference appears to be related to the known
group-reliance and field-dependence of the samples. The total Tsmne sanple has
selected their material significantly more often than the Eskimo have selected
theirs.,

An examination of the rank order correlations between the selection of the
familiar and acquiescence (as a measure of group-reliance), and Kohs Blocks (as a
measure of field-dependence) yields moderate support for this second hypothesis,

Table 6:13 lists these correlations.
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Table 6:13 Selectio iescence Field-Dependence Correlations:
Seleclion acquiescence Field-Dependence
Sample Rark Rank Rank
Pt.Loko 1 2 5
Edinburgh 2 4 1
Mayola 3 d: 6
Pond Inlet 4 5 4
Inverkeilor 5 =3 2
Frobisher Bay 6 6 3

£ t p /
Selection - Acquiescerce k.60 1.40 NS
Selection - Field-dependence 26 0.54 NS

Neither correlation is significant (éf.= 5), but both are in the expected

direction.
Further Analyses

(1) Effects of Eye Dominance

Although the responses of subjects whc selected material almost exclusively
with their dominant oye were eliminatecd, it is still possible that pictures
presented to one side might be inherently more attractive because of lightness or
colour, and hence reinforce the effects of dominunce. To check for this possibility.
an analysis was made of scored + responses made by left dominant and by right

dominant subjects. Table 6:14 lists these data.

Table 631/  + Responses of ILeft and Right Eye Dominanc Subjects:

LEFT RIGHT

Sample N Mean S.D. N Mean S.D. 1 p/
Inverkeilor 5 5,60 1,1 39 5.13 1.8 0.82 NS
Edinburgh l'? 5.89 .107 31 6003 qu 0‘29 NS
Pt.Loko 3 7.00 0 17 6.88 1.0 0.50 NS
Mayola 13 6.46 1.5 62 5eH50 1.5 2,09 »05
Frobisher Bay 5 Le20 1.3 12 5.17 1.6 1.30 NS
Pond Inlet 18 5250 1.5 4L 5.3 L5 0.45 NS

61 579 1.7 202 5.57T 1.8 0.88 NS
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In only one sample (Mayola) is there a significant relationship between the
number of own-culture responses and the dominant eye; no consistent trend appears
in the six samples as a whole. It is therefore considered that eye dominance has

not played a significant role in the determination of the overall results,

(i1) Sex_Differences

Since there is a moderate negative corrzlation bctuween the number >f own-culture
responses and Kohs Blocks scores (as .a measure of field-dependence), it is possible
tnat sex differcnces might exist in the degree to which people select familiar

material., Table 6:15 lists male and fenale scores separately.

Toble 6:15  + Responses of Male and Fomale Subjects:

MALE FEMATE

Sauanle N Mean S.D. N Mean S.D. t p/
Inverkeilor 21 5B.67 2.0 23  AJ1L 1.4 1,76 «05
Edinburgh 25 5.92 1.5 23 6.04 1.5 0,27 NS
Pt .Loko 16 6,69 0.9 5 P40 1.1 1.30 NS
Mayola 37 5.56 1.5 41 5.66 1.6 0.28 NS
Frobisher Bay 8 5,00 1.9 9 418 1.3 -0,27 NS
Pond Inlst 3L S.42 1.5 28 5.25 1.4 Q4D NS

138 5.73 109 129 5048 106 “"'l .16 NS

It is apparent that there are no sex differences in the selection of the
culturally familiar. A slizht trend for females to select fewer ocwn-culture
picturss exists in Inverkeilor, Frobisher Bay, and Pond Inle%, but it only reaches

significence in Inverkeilor,

(iii) Age Trends

Age trenas are plotted on graph 6:3, page 125. In the Scottish and Temne
samples, there is a tendency “or the lowest number of own-culture responses to
occur in the 16-20 age group, which seems to parallel the age trends found in the
study of acquiescence. But the gradual rise with increasing age found in that
stuiy now occurs only in three of the six samples: Inverkeilor, Edinburgh and

Pt.Loko. In Mayola, there is a decline in + responses with advancing age.
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Put in the two Eskimo samples, there is a different pattern altogether. In
Pond Inlet, there is a gradual decline in + scores through all the age groups, and
a similar pattern exists in the Probisher Bey sample, except for the large score

of the 31-40 age group, where, however, N equals only two.

No evidence is available to help explain these divergen®t trends, except that a
much larger portion of Eskimo responses was discarded because of marked eye
dominance. But how this differential elimination might affect scores in this way
cannot be understood, since the experimental design was balanced left and right for

own-culture material.

4) similation

a) Introduction

In an earlv paper Gibson (1929) investigated, "the ways in which the reproduction
of visually perceived forms varies from the nriginal stimuli"., He found that
material presented fto subjects tended to be altered in five distinet ways:

1. Object Assimilation, in whicl. the reproduction is clearly changed so that
it more nearly resembles the familiar thing thar does the stimulus figure.

2. Verbal Analysis, in which the stimulus figure is analysed verbally, and the
reproduction resembles the analysis.

3. Figure Assimilation, in which the stimulus tigure is apprehended as resembling
another stimulus figure.

4+ Completion, in which figures with gaps are drawn witk a continuous contour,
and Disintegration, in which the figures with gaps are drawn in two or more pieces.

5. Rectilinearity, in which curved lines tend to be drawn as straight ones.

The first type of change (object assimilation) had already been investigated by
Wulf (1922), who had termed the phenomenon 'normalizing', or a change in the

dirzction of a familiar object.
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Bartlett (1932) has performed a series of experiments requiring the reproduction
of visual material presented tachistoscopically. His presentations ranged in
complexity from simple geometric forms, through more detailed figures, to complex
drawings usually accompanied by words. Alterations similar to these five types
were frequently noted, especially the tendency to assimilate the more complex

drawings to familiar objects.

In their well-known paper (1932), Carmichael, Hogan and Walter investigated
Gibson's second type of change (verbal analysis) by preceg@ding the figure
presentations with the suggestion that, "the next figure resembles a ... "o Other
investigators have studied various aspects of this type of change: varying the
interval between presentation and reproduction, followed by subsequent rather than
prior naming (Hanawalt and Demaresb,l939), immediate reproduction (Bruner, Busiek
and Minturn,19:2), selecting from a range of previously drawn pictures rather than
making o reproduction (Prentice,1954), and varying set and exposure time (Herman,

Lawless and Marshall,1957).

But no subsequent work has been done on the first (and according to Gibson, the
more frequent) uype of change, that of object assimilation. The last of the above
series of investigations (Herman, Lawless and Marshall,1757) found that about one-
fifth of their control group (which had received no verbal suggestion at all)
rerroduced the figures in an altered fashion. They asked, "How is it that sutjects
reproduce figures to resemble objects not labelled for them?", and answered that,
"organisms tend to perceive objects, both ambiguous and un-ambiguous, in terms of
meanings and assoclations that objects have for them", which is essentially what

Wulf, Gibson and Bartlett all disnovered thirty years earlier.

b) dypotheses

In this study, 'object assimilation' or 'normalization' is investigated by

using subjects who have markedly different sets of, "meanings and associations".
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It is considered that outline forms presented to peoples of divergent backgrounds,
such as the Temne and the Eskimo, will be reproduced (where possible) with
considerable modification toward the culturally familiar form of the object.
Hypothesis 1, then, follows:

Hypothesig 1: Reproductions of outline forms, presented tachistoscopically, will

show assimilation to a culturally familiar form.

The ctudies of perceptual skills suggest a further hypothesisj; that the Esgkimo
samples will show a lesser tendency to assimilate the objects to the culturally
familiar than the Temne, A greater awareness of detail and a suitable system of
geometrical terms miéht enable the Eskimo to apprehend, momentarily retain, and
reproduce the forms with a lesser degree, both of total change and of assimilacion
to the familiar, Hypothesis 2, then, follows:

Hypothesis 2: rhe fgkimo will reproduce the forms more accurately, both in terms

of total change, and in terms of change toward the culturally familiar (assimiletion)

than the Temne.

e) Test Description

A group of nine outline forms (see page 129) was prepared. Of these nine, three
were suitable for presentation to the Scots and the Temne, tkree were suitable for
the Scots and the Eskimo, and three were suitable for the Temne and the Eskimo,

Each group was thus presented with six drawings, according to the following plan:

Table 6:16 Sequence of Drawings Presented to the Three Societies:

Sample Sequence, and No, cf Drawing
Scots 1 2 3 L 5 6
Temne 1 2 3 %89
Eskimo L 5 6 7 8 9

The pictures were drawn on white cardboard, five centimetres by five centimetres,
wita black india ink, lines one millimetre thick, and were presented in the

tachistcscope described in appendix 2. Those subjects who comld not draw, as gnaged
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by the closure test, were not administered these forms (sec table 6:17). A trial
form was also administered, prior to the actual test, as a further check on
drawing ability. All others, who were able to draw, were told:

I am going to show you some more pictures in this box. I would

like you vo draw exactly what you see.

The trial picture was then presented, followed by the six test forms in the
sequence given above, After the subject had drawn all six pictures, he was asked,
for each one:

Do you think that you could describe what you saw?
Subjects usually responded in one of three ways:
1. By naming what he thought the cbject was.
2, By giving an objecitive, geometric descrivntion of it.

3. By saying that he could not describe it, or did not know what it was.

Each drawing was rated, after all had been collected from the three arecas, on
two scales. These ratvings were checked by Mr, David Hall, who questioned forty-
nine of the total 1752 ratings; thirty-three changes were finally agreed upon.

The two initial ratings were for the overall depree of change in the reproduction,
and for the type of description given the drawing by the subjzct.

Rating 1: For degree of change in “he reproduction:

No, or mianimal change rated O
Moderate change rated 1
Large change rated 2

Rating 2: Tor type of description:

Subject named the reproduction rated A
Geometrical description giver rated B
'Cannot describe', or 'Don't know' rated C

Carnot rate rated D
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A1l those drawings rated 'A', for degrees of change 1 and 2, were then examined
for arbitrary changes in the reproductions which were not in the direction
indicated by the subject's own description of it, that is, for changes
described by the subject as a culturally familiar form, but considered random by
the rater; those drawings not eliminated in this way were considered to be valid

exampleg of assimilation.

Examples of Scottish, Temne and Eskimo (S-90, T-93, and E-52) reproductions,
and thrir ratings are shown on pages 132 to 134. The subject’s description of each
drawing is written below it in quotaticn marks; comments made after questioning
are written within brackets. The twg ratings, for 'degree of change', and 'type of
description' appear beneath the descriptions. Tn these three examples no

reproductions have been eliminated for arbitrary distortions.

d) Besulte

The groups of three figures presented to a pair of societies will be considered
as units; for example, figures 1, 2, and 3 form a unit shared by the Scots and the
Temne.

Table 6:17 shows the number of subjggts able to draw in the six samples,

Table 6:1.8 shows the percentage of drawings in each sample showing assimilation
in 'degree of change' categories 1 and 2.

Table 6319 shows the percentage of drawings in each sample falling in the three
'degree of change' categories, for those rated 'A' only; table €:20 shows the
percentage of drawings h cach sample in the three 'degree of change' categories, for
21l reproductions (those rated 2, B, C,or D); table 6:21 shows the percentage of
drawings in each sample falling in the four 'type of description' categories, for

all reproductions rated 0, 1, or 2.
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Table 6317

Sample

Inverkeilor
Edinburgh
Pt,Loko
Mayola
Frobisher Bay
Pond Inlet

Table 6:18
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Numbers of Subjects in Six Samples:

Figures

Scot-Temne
1, 2, and 3

Scot-Eskimo
4y 5, and 6

Temne -Eskimo

7, 8, and 9

Totals:

Number able to Mumber not able to
do Closure Test draw Present Figures
58 0
59 0
28 4
L2 2
29 1
83 0
Percentage of Drawings Showing Assimilation:
DEGREE OF CHANGE
1 2
Moderate Change Large Change
Pt .IOkO 48\36 % MayOla 55.0 %
Edinburgh 4B 5 Pt,Lolo 2242
Inverkeilor 22,7 Inverkeilor 6.3
Mayola 50.0 Edinburgh 3:4
Edinburgh 11.8 % Edinburgh 2,9 %
Inverkeilor 7e5 Pond Inlet 2.7
Pond Inleb 6.4 Frobisher B. 2.4
Frobisher B. 3.6 Inverkeilor 1:7
Mayola 35.8 % Mayola 217 %
Pt.Loko 2604 Pt .Loko 13.9
Pond Inlet 13.6 Pcnd Inlet 0.8
Frobisher B. 7ol Fropisher BE. 0
Pt.Loko 37-5 % Ma,YO:L& 3804 %
M&YO].& 32-9 Ptnl.(ako 18 ll
Edinburgh 30.1 Inverkeilor 4e0
Inverkeilor 20,1 Edinburch 2.9
Pond Inlet 10,0 Pond Inlet 1.8
Frobisher B. Bad Frobisher B. a2
Average 1l.1 % Average 22,7 %

Net Number
in_ Samples

58
59
24
40
28
83



Table 6219

Figures

Scot-Temne

l, 2, and 3

Scot-fgkimo

be 5, and 6

Temne-fskimo

7, 8, and 9
To g3

0

No Change

Edinburgh
Inverkeilor
Pt.Loko
Mayola

Pond Inlet
Frobisher B,
Edinburgh
Inverkeilor

Frobisher B,
Pond Inlet
Pt.Loko
Mayola

Pond Inlet
Frobigher B,
Edinburgh
Pt,.Loko
Inverkeilor
Mayola

Average

DEGREE OF CHANGE

65,1 %
60.0
73
29,7
29,3
12.1
38.9 %

1

Moderate Change
Pt.Loko

Edinburgh 4947
Inverkeilor 33.3
MS{YOJ..& 30 o0
Edinburgh 11
Inverkeilor 7
Pond Inlet 6
Frobisher B. 3
Mayola

P’t‘ (-] LOkO 27 08

Pond Inlet 14.1
Frobisher Be Tl

Pt . LOkO
M&y‘ol& 3544
Edinburgh 30,8

Inverkeilor 204
Pond Inlet 10.4
Frobisher B, 5ed

23.7 %

Average

52,8 %

40.3 %

Percentage of Drawings in 'Degree of Change! Categoriess 'A' Onlys

Mayola 56,7
Pt Loko 22-2
Inverkeilor 649
Edinburgh 344
Edinburgh 2.9 %

Pond Inlet 2.7
Frobisher B. 2.4
Inverkeilor 1.7

Mayola 25,0 %
Pt,Loko 13,9
Pond Inlet 0.8
Frobisher B. O
Mayola 40,9 %

Pt.Loko 18,0
Inverkeilor 4.3
Edinburgh 322
Pond Inlet 1.8
Frobisher B,_ 1.2

Average 12,6 %

The total of the three averages = 75.2 %, or all those —ated 'A',



Table 6:20

Figures

Scot-Temne

ls 2 4 8nd 3

Snot-Eskino
Ly 5. and b

Temne--Eskimo
1.8, 8nd 9

0
No Change

Edinburgh
Inverkeilor
Pt,.Loko
Mayola

Frobisher B.
Pond Inlet
Edinburgh
Inverkeilor

Frobisher B,
Pond Inlet
PtaLOkO
Mayola

Frobisher B.
Pond Inlet
Edinburgh
Inverkeilor
Pt .Loko

Mayola

Average

5,5

91.0 %
8504
61.2
5446
3504
14.3

56,2 %

DEGREE OF CHANGE

1

Mcderate Change

Eainburgh
Inverkeilor
Pt.Loko

Mayola

Edinburgh
Inverkeilor
Pond Inlet
Frobisher B.

Mayola
Pt.LOk 3

Pond Txlet
Frobisher B.

Pt.Loko
Mayola
Edinbargh
Inverkeilor
Pond Inlet
Frobisher B.

Average

The total of the three averages = 100.0 %.

61.6 %
592
52,8
3.7

164 %
16,1
9.8
)

K105 %
2962
16.1
803

T

LYoo

a

$BBE

12

7.8

297 %

o
O

2
Large Change

Mayola

Pt .Lokn
Inverkeilor
Edinburgh

Inverkeilor
Edinburgh
Pond Inlet
Frobisher B,

Mayola
Pt.Loko
Pond Inlet
Frobisher Be.

Mayola
PtaIOkO

Inverkeilor
Edinburgh
Pond Inlet
Frobisher B.

Average

Percentage of Drawings in 'Degree of Change'! Categories: A,B,C.and Ds
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Table 6321 Percentage of Drawings in 'Type of Description' Categoriess: 0,1 and 23

'A' —~ Figure Named: 'C! — "Cannot describe', or 'Don't know':
Pt ,Loko 93.1 % Frobisher B. 30,9 %
Mayola 88.4 Pond Inlet 22,8
Pond Inlet 77.8 Inverkeilor 13.5
Edirburgh T1i2 Mayola 8.4
Frobisher B. 66,7 Pt.Loko 2.8
Inverkeilor 54,0 Edinburgh 145
Average 7562 % Average 13.3 %
'B' - Geometric Description: 'D! - Cannot Rate:
Inverkeilur 32.5 % Pt,Loko L2 %
Edinburgh 2745 Mayola 2.9
Frobisher B. 2.4 Inverkeilor 0
Mayola 0.4 Edinburgh 0
Pond Inlet 0 Frobisher B. 0
Pt.Loko 0 Pond Inle* -0

=
=
e

Average 10.5 % Aver.ge

e) Discussion ani Conclusions

Hypothesis 1, that the samples would all tend to reproduce the outiine forms
assimilated to the culturally familiar, is accepted (see table 6:18). Assimilation
has taken place to a large degree in an average 11.1 % (range from 38.4 % in
Mayola to 1,2 % in Frobisher Bay) of all weproductions, and amoderate extent in an
average 22,7 % (range from 37.5 % in Pt.Loko to 5.4 % in Frobisher Bay), The -um
of these figures (33.8 %) plus those rated '0' (38.9 %, see table 6:19) and those
eliminated as arbitrary reproductions (2.5 %) represents all reproductions rated
'A' (75.2 %, see table 6321). Since the original data were comprised of ratings
of drawings made by people of greatly varied backgrounds and artistic skill, it
is considered that statistical tests of this hypothesis would only lend a false
aura of precision to it. Hence the hypothesis is accepted solely on the basis of
an average 33.8 % moderate or large degree of assimilation, opposed to an average

38,9 % no change at all.
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Hypothesis 2 is more difficult to evaluate without the use of statistical

tests. It is apparent, though, from an examination of tables 6:18, 6:19 and
6:20 that the Eskimo samples have produced the most number of '0' responses,
on both '"A' and total ratings, and the least number of '1' and '2' responses.
The Temne, on the other hand, have produced the least number of '0' responses,
on both 'A! and total ratings, and the moss number of '1l' and '2' responses.
On this basis, it is considered that the Temne have agsimilated these outline
forms to the culturally familiar more often than have the Eskimo, and have

made more total alterations in their reproductions, whether assimilated or not.

T'he ability to discriminate fine detail was considered to contribute to this
lower tendency to assimilate these forms, as well as to the availability of a
suitable system of geometric concepts. But an examination of table 6321 shows
that the Eckimo have not used these terms very often in describing their
drawings (2.4 % in Frobisher Bay, and not at all in Pond Inlet). But the large
number of 'don't know' responses in both Eskimo samples suggests that the forms
were apprehended as details rather than as familiar objects or geometric shapes.
The primary role of the ability to discriminate fine detail is emphasized by
the rank correlation between the results of the presert test and the results of
the Closure test for the six samples. The rankings of the samples are almost

identical on both measures ( r = .89, df = 5, p / .01).

5) Illusions
a) Introduction

The study of visual illusions shares with the study of acuity, the longest
history in cross-cultural psychological research. It was commonly accepted that
'"primitive' peoples would exhibit a greater susceptibility to visual illusions

than would the more 'civilized' Europeans. Rivers' first study (1901)
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demonstrated that, although the Murray Islanders were more susceptible than
Europeans to the Horizontal-Vertical illusion (see page 141 for examples of the
illusions), they were less susceptible to the M#lller-Lyer illusion, His second
study, among the Todas (1905), confirmed these trends. Rivers suggested that
the two illusions belonged to different categories, the Horizontal-Vertical
belonging to the class of illusion which, "depends on physiological conditions
and the effects of experience in civilized life, such experience, for instance,
as is derived from the study of geometry and drawing, is to diminish the illusion".
"The Mdller-Lye» illusion, on the other hand, is one of those of which the
explanation is probably more strictly psychological. The psychological factors
upon which the illusinn depends are, however, of a simple nature, and affect
both savage and civilized man ...". The differential susceptibility, he
suggested, wes due to, " a difference in the direction of attention, the savage
attending more strictly to the two lines he desired to make equal, while the
civilized man allows the figure as a whole to exert ite full influence on his
mirnd", This suggestion of a different psychological process in 'primitive!

man as an explanation of differential susceptibility to visual illusion drew

attention away from the possible role of factors exteinal to the individual,

It was not until 1956 that the possible role of cultural and ecological
factors in the determination of visual illusions was put forward by Herskovits,
Campbell and Segall in a booklet of illusions intended to be issued to
anthropologists going into the field,

If cross-cultural differences in extent of illusions are found,
the initial evplanatory effort would be focused on differences in the
visual environment ... typical form of houses, the maximum distance
at which objoects are viewed, whether or not vistas over land or water

Occur. o8
The major cultural factor suggested was the degree of rectangularity in typical

houses and furniture.
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In the carpentered Western world, such a great proportion of
artifacts are rectangular that the habit of interpreting obtuse and
acute angles as rectangular surfaces extended into space is a very

useful one.
By 1962, data from fifteen cultural groups (1878 subjects) had been collected,
(Segall, Campbell and Herskovits,1963).

Evidence seems to point to cross—cultural differences in visual

inference systems learned in response to different ecological and

cultural factors in the visual environment,

Tne 'Narpentered World' hypothesis was put forward to explain the significant
differences found between the three European samples and the thirteen non-
Buropean samples in both Miller-Lyer and Sander Parallelogram illusions.

Ine tendency to interpret acute and obtuse angles on a two

dimensional surfare as representative of rectangilar objects in three

dimensional space ... is much more valid in highly carpentered,

urban European environments, and could enhance or even produce the

Miller-Lyer or Sander illusions.

The significant differences found between the European and non-European
groups on the two forms of the Horizontal-Vertical illusion (a and b) were
considered to be,

«eo the result of an inference habit of interpreting vertical lines

as extensions away from one in the horizontal plane. Sach an inference

habit would have more validity for those living in an cpen, flat ter~

rain than in rain forests or canyons.

The differential validity of these two types of cues (and the differential
suscepbibility to the illusions) can be related to the 'Assumptive World' of
Ames (Ittleson and Cantril,1954; Ittleson,1960). In their *erms, the 'weighted
average' of an individual's past experience in different cultures and ecologieg
will necessarily be different. The 'Assumptive Worlds', on which present
rercepts are based therefore differ, and hence susceptibility to the illusions

can be expected tu different degrees in individuals inhabiting these different

environments,



Four cross-cultural studies of visual illusion were published in the 1956
to 1963 interval. Heuse (1957) confirmed greater Buropean suscepbtibility to
the Mdller-Lyer illusion when compared to Sudanese and Guinean male subjects,
but found slightly more, rather than less European susceptibility to the

Horizontal~Vertical illusion.

Morgan (1959), using the Herskovits, Campbell and Segall bookle*,also confirmed
greater European susceptibility to the M#ller-Lyer illusion and the Sander
Parallelogram, and confirmed the usual finding of greater non-European

susceptioility to the Horigzontal-Vertical illusion.

Bonte (1962) administered the Miller-Lyer illusion in twoe versions to Europeans
in the Congo and to Cungolese, The sliding board technique previousiy used by
Rivers (1901) produced no significant differences between the groups, but the
booklet version produced highly significant differences. She concluded that the

method of presentation was very important in the production of the illusion.

Mundy--Castle and Nelson (1962), also using the booklet, in general confirmed
the usual trends - greater susceptibility to Milller-Lyer and Sandex by the

Europeans, coupled with lesser suscephibility to the Horizontal-Vertical illusion.

Dawson (1963a) included the booklet in his battery of perceptual tests, and
found Africans (mine employees in Sierra Leone) to be less susceptible to the
Méller.Lyer illusion, but more susceptible to the Sander Parallelogram than
Segall, Campbell and Herskovits' European samples. Dawson algo analysed his
illusion Gata to discover if the relationship betwecen field-dependence and
susceptibility to illusion found by Gardner (1957,1961) held cross-culturally.
The Horizontal-Vertical illusions correlated —.36 and =.37 \significant at the
.05 level) with Kons Blocks scores, but Miller-Lyer and Sander correlations with
Kohe scores werc not significant. Recent work by McGurk (1965) has tended to

support Gardner's finding, but her results, like Dawson's, were equivocal.



b) Test Description

The four illusions which have been discussed so far (Miller-Lyer, Sander
Parallelogram, and the two versions of the Horizontal-Vertical illusion) were
administered to all Jubjecég in the six samples, using the Herskovit., Campbell
and Segell (1956) booklet. A fith illusion, the Titchener Circle illusion, not
included in the booklet, was also administered. Wapner and Werner (1957) have
found the Titchener illusion to increase with age (from 6 to 19 years) while
most other illusions decrease with age (Walters,1942; Fraisse and Vaubry,1956;
Wohlwill,1967). It was considered that susceptibility to this illusion might
be a good index of perceptual development, and those samples showing high Kohs
Blocks scores would also show high susceptibility to the Titchener illusion; that
is, a trend opposite to the one reported by Gardner (1957,1961), by Dawson (1963a)

and by MceGurk (1965) for most other illusions.

Table 6322 lists the specifications of the five illusions.

Table 6322 Specifications of the Five Illusions:

Number of Range of % Discrepancy Between
Illusion Pregentations the Segments Lo be Compared
MY1ller-Lyer 12 -8% to#R” %
Sander Parallelogram 7 “14 % 4o +#75 %
H-V (a) 9 11 % to +3; %
H-V (b) 11 -9% to +53 %
Titchener 8 -7 % to +23 %

For each illusion, the subject was required to indicate which of two segments
(lines or circles) was the larger. Ii each case, the method cf respcnse was
simplified; the subject merely had to say 'red' or 'black', 'left' or ‘right!,
to indicate his choice. The '% Discrepancy' in the above table refers to the
difference in length or size of the two segments which are being compared,
divided by the length or size of the segment which is not typically overestimated.
The score for each illusion is simply the number of times the subject chose the

typically overestimated segment.



c) Hyrotheses

The major reason for including a set of illusions in the present study was
that no worker had tested the 'Carpentered World' and the 'Horizontal-Vertical
Space'! hypotheses using sub-samples from a single society. It was considered
that if two sub-samples were administered the illusions, each with a different
degree of 'carpenvered' experience and familiarity with horizontal and vertical
space, then most other inter-cultural variables might be eliminated. However,
Greger and McPherson have since made this sample spiit (1965) and their results

will be discussed along with those of the present siudy.

Two forms of each hypothesis will therefore be presenteds one to bc tested
across all six samples, and one to be tested Letween the two sub-samples of each
culture,

1. Carpentercd World Hypothesis

(1) Those samples which live in highly carpentered environments will be
most susceptible to the MHiler-Lyer and Sander Parallelogram illusions,
(i1) Within each culture, the urban, more highly carpentered sample will

be more susceptibile to these two illusions.

2s Horizontal-Vertical Space Hypothesis

(1) Those samples which live in predominantly ‘'horizontal! space will be
most suscaptible to both forms of the Horizontal-Vertical illusiona
(ii) Within each culture, the rural, more ‘horizontal' semple will be more

susceptibile to these two illusions,

3¢ Perceptual Developme othesis

(1) Those samples with highest Kohs Blocks scores (as a measure of perceptual
development or field-independence) will be most susceptible to the Titchener
Circle illusion,.

(11) Within each culture, the rural, less perceptually developed sample will

be less susceptible to this illusion.
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d) Results

Before analysing the Jata, each of the six samples was assigned two ranks: one
for the relative degree of 'carpenteredness’, and one for the relative degree of

open vistas, or 'horizontal'! space. Table 6:23 lists these ranks.

Table 6:23 Ronks of Six Samples on 'Carpenteredness' and 'Horizontality's

Carpenteredness Horizortality

HIGH HIGH

1. Edinburgh 1. Pond inlet

2., Inverkeilor 2. Inverkeilor

3. Frcbisher Bay 3s Frobisher Bay

4o Pt.Lcko he Mayola

5. Pond Inlet 5. Edinburgh

6 o Mayola 6 ® P‘b o LOkO
Law Low

Before any score was included in the calculation of the mean for the sample, it
was examined for internal consistency. Those scores which were found to be
internally inconsistent (according to the criterion of Segall, Campbell and
Herskovits,1963) were eliminated; that is, if the subject's responses displayed
more than one reversal (being susceptible to a lesser degree of illusion while not
being susceptible %o a greater degree of illusion), then his score was ignored.

The numbers of responses eliminated for this reason are shown in table 6:24,

Tabla 6324 lhmber of Responges Fliminated from [llusjon Analysis:

Total MillerLyer Sander H-V a H-V b Titchener
SRS Number Elin.Net. Elim.Not, Zlim.Neto Elim.Net. Elim.Nete
Inverkeilor 62 7 55 2 60 0 62 L 58 1 61
Edinburgh 60 5 55 2 58 2 58 1 59 1 59
Pt.Loko 32 8 2b 1 31 0 32 1 =21, 3 29
Mayola 90 12 78 1 89 3 &8 10 &) 6 84
Frobisher Bay 31 2 29 1 30 0 31 1 30 0 31
Pond Inlet 91 2 89 L 87 0 91 0 91 0 91

Tables 6:25 to 6:29 ligt the means on the five illusions for the six samples.
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Table 6325 Results of the M#ller-Lyer Illusion:

Sample Mean «Do
Edinburgh 5.02 1.58
Inverkeilor 4£e95 1.47
Frobisher Bay Aol 1.21
Pond Inlet 4.18 1.43
M.S.yDla 3 ° 42 1 . 22
Pt.Loko 3.08 1.18

Table 6:26 Results of the Sander Parallelogram Illusiom:

Sample Mean SeDs
Frobisher Bay 3473 0.87
Edinburgh 3,70 1.21
Inverkeilor 3.40 1.42
Pond Inlet 3.16 0.97
Pt .Loko 2.97 1.28
MQyOla 2 ° 31 0 . 82

Table 6:27 Results of the Horizontal-Vertical Illusion: Form a:

Sample Mean S.Ds
Pt,Loko 6.13 1.07
Mayola 6.10 1.16
Pond Inlet 5¢86 0.99
Inverkeilor 5452 1.1
Frobisher Bay 5048 1,21
Edinburgh 5.12 0% 52

Table 6:28 Results of the Horizontal-Vertical Illusion: Form b:

Samgle :Mea.n. S .D.
Pond Inlet 7.05 0.96
Pt.Loko 645 1,15
Mayola 6.33 Tadl
Frobisher Bay 6423 1.36
Inverkeilor 5.84 1,06
Edinburgh 5.65 1,03

Table 6:29 Resultg of the Titchener Circle Illusion:

Sample Mean S.D.
Edinburgh Lo 27 1.06
Inverkeilor VA 1.16
Pond Inlet 4405 0,79
Frobisher Bay 3.81 0.65
Pt.Loko 3.45 L.21
Mayola 2.96 0.94
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Test of the !'Carpentered World! Hvpothesis

(1) Acroes the six samples:

Rank r with 'carpenteredness!

rating
MHller~Lyer 83
Sander 78
(i) Within cultures:

Mifller-Lyer L A
Edinburgh - Inverkeilor V24 NS
Pt.Loko - Mayola 1,22 NS
Frobisher Ray - Pond Inlet 0.11 NS

Sander
Fdinburgh - Inverkeilor 1,21 NS
Pb.LOkO e M’ly’ol&. 2.67 aol
Frobisher Bay - Pond Inlet 3024 .01

Test of the Horizontal-Vertical Space Hypothesis

(1) Across the six samnples:

Rank r with 'horizontality!

rating
H-V a —e0
H-V b +420
(ii) Within cultures:

H-V a b A
Inverkeilor ~ Edinburgh 1.95 <05
Mayola - Pt.Loko -0.13 NS
Pond Inlet - Frobisher Bay 1.58 NS
H-V b
Inverkeilor - Edinburgh 0.99 NS
Mayola - Pt.Loko ~0.43 NS
Pond Inlet - Frobisher Bay 3,06 #OL

Test of the Perceptual Development Hypothesis

(1) Across the six samples:

T3 tchener 094
(1i) Within cultures: «

Edinburgh - Inverkeilor 0.03

Pt.Loko - Mayola 1.98

Frobisher Bay - Pond Inlet -1.65

Rank r with Kohs score

p/

NS
.05
NS

let

5443

NS
NS

p/
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e) Discussion
Carpentersd World Hypothegis

Across the six samples this hypothesis is confirmed at the .05 level of
confidence., Those samples which were rated high in degree of 'carpenteredness'

tended to have high Miller-Lyer and Sander illusion scores.

Within each culture the differences between the urban, highly carpentered
samples and the generally less carpertered rural samples are only significant on
two of the six {ests. No consistent trend appears in the Miller-Lyer tests, but
with the Sander illusion all are in the predicted direction, two of them being

significent at the .01 level of confidence.

It should be nnted that the general ordering of the sample means is such that
those samples with high Kohs Blocks scores also tend 1o have high Mdller-Lyer and
Sander illusion ccores (rank r for M#ller-Lyer = .97, and for Sander = .83). This
appareat relatiorship, which is contrary to Gardner's (1957,1961), Dawson's (1963a)
and McGurk's (1965) finding, is considered spurious; it has already been shown that
the two Scottish samples and the urban, more westernized Temre and Eskimo samples
had better Kohs scores (page 70), but it is precisely these samples which have

incidentally been rated highest on degree of 'carpenteredness'. It is apparent

that, for the samples in the present study, field-independenze and a high degrce of

'carpent redness' inevitably vary together.

But even within each sample no support is found tor their contention that field-

dependence is positively related to susceptibility to illusionsi

Table 6:30 Kohs Blocks Correlations with M#ller-Lyer and Sander Scores:

Sample Miller~Lyer Sander
Inverkeilor ol2 —eR2
Edinburgh —e22 -.07
Pt o LOkO ~e 28 .M
Iﬂﬂyola .32 ~e 06
Frcbisher Bay w32 <09
Pond Inlet -1l 21

Although some correlations reach the level of significance, there are no consistent

trends for either illusion.
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Horizontal-Vertical Space Hypothesis

This hypothesis is not accepted across tne six samples of this study. Although
H~V a and H-V b rank correlate with each other (+.78), neither form of the illusion

correlates significantly with the eriterion.

Within cultures the hypothesis seems to have been confirmeld for the Scottish
and Eskimo samples, but not for the Temne samples. In the Scottish samples, one
test is significant at the .05 level and the other is in the predicted direction.
In the Eskimo samples, one test is significant at the .0l level and the other is
just short of siguificance at the .05 level, The Temns samples on the other hand,
tend o reverse the prediction on both forms of the illvsion, but only to a slight
degree.

Contrary to the pattern with the MHller-Lyc: and Sander illusions, H-V a and
H-V b sample means rank correlate negatively with Kohs scores (r = -.89 for H-V a,
and -.83 for H-V L). But again there is no consistent tendency for Kohs scores to

be related to either form of the illusion witnin the six sampless$

"Table 6:3] Kohs Blocks Correlations with H-V s and H-V bs

Sample BV & H-V b
Inverkeilor 0 -.05
Edinburgh -.50 ~30
Pt.Loko .02 56
Mayola 11 37
Frobisher Bay W21 28
Pond Inlet —-.12 -o18

There is no consistent pattern in these correlations which could possibly be said

to confirm Gardner's, Dawson's and McGurk's finding.

The recent report of Gregor and McPherson (1965) included data for four illusions
(M1ler-Lyer, Sander, and the two versions of the Horizontal-Vertical) which were
administered to a traditional and a transitional group of Australian Aborigines.
They were unable to find any significant differences between their samples on any
of the four illusions, but the direction of the differences tended to support both

the Carpentered World and Horizontal-Vertical Space hypotheses.
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Perceptual Development Hypothesis

Across the six sampleg this hypothesis is confirmed at the .01 level of
confidence. There is a strong relationship between the level of perceptual
development (and field-independence) and susceptibility to the Titchener Circle
illusion.

But this finding receives only moderate support from an examination of Kohs

score correlations with Titchener scores within the six samples:

Table 6:32 Kohs Blocks Correlations with the Titcherer Illusion:

Sample Titchener p/
Inverkeilor .20 .05
Edinburgh o1l NS
Pt .Loko «20 NS
Mayola 018 .05
Frobisher Bay -.20 NS
Pond Inlet 0 NS

Although four of the correlations are in thc predicted direction, only two of

them are significant, and one of the others is in the opposite direction.

In two cases, the difference between the means of sub-~samples tend to confirm
the hypothesis. The difference between %he Scotgis not significant, but the size
of the t value is consistent with the size of the difference in Kolhs Blocks scores
between the two samples (on¢ decimal point). However, the almost significant
difference (opposing the hypothesis) between Pond Inlet and Frobisher Bay serves
to emphasize the negative correlation found between Kohs scores and susceptibility

to the Titchener illusion in table 6232,

f) Conclusions

None of the three hypotheses can be accepted without reservation. All of them

have some evidence for their support, and all have some evidence against them.



Carpentered World Hypothesis

Of the two Herskovits, Campbe’l and Segail hypotheses, this one has received
the most support. The hypothesis holds (at the .05 level of confidence) across
the six samples for both the Muller-Lyer end Sander Parallelogram illuvsions, and
aleo holds within the three cultures, strongly for the Sander illusion, but weakly
for the Miller-Lyer illusion., No consistent developmental factors appear which

might have affected the results.

Horizontal-Vertical Space Hypothesis

This hypothesis has received no support across the six samples, but within tne
three cultures (except in the Temne), it has been upheld to a moderate degree. No

congistent developmental trends appear which might have affected the results.

Perceptual Development Hypothesis

Again, evidence is equivocal. JAcross the six samples there is strong supportu
for the kypothesis, but within the three culturss little support can be found,
except in the case of the Temne. However, within each cample a fairly consistent

moderate trend appears in its favour.
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Chapter 7. Summary: Patterns o ter—relations.

1) Introduction

Three guiding hypotheses were set out at the beginning of the study (page 2).
The first two hypotheses predicted that perceptual differences would exist between
peoples with different cultural and ecological backgrounds, and that the nature
and degree of these differences could be predicted from an analysis of these
cultural and ecological factors. Evidence in support of these two hypotheses hag

been censidered in chapters 5 and 6.

The third hypothesis suggested that these perceptual differences would tend %o
form conlrasting patterns of abilities and characteristics which would contribute
to the adjustment of the group to its particular environment, that is, that
societies will possess those perceptual skills and characteristics which are best
suited to meet the demands of their particuiar cultural and ecological conditions.
This chapter will examine the evidence for this third hypothesis, firstly by
summarizing the results of Studies 1 and 2 (chapters 5 and 6), and following the
patterns and inter-relations within these results, and secondly by attempting to
relate these patterns to the demands of the physical and social environments of

the Temne and Eskimo peoples.

2) Summary of Findings
a) Acuity
It was essential to the design of the study that the samples be equivalent in
both far and near visual acuity. If the Eskimo samples had been shown to have had
better acuity than the Temns samples, then the findings of the studies of perceptual

skills would have been open to doubt.

In general, though, the Temne had slightly better far acuity than the Eskimo
(pages 25 and 26), while the Eskimo had slightly better near acuity than the Temne,

but combined Temne -~ Eskimo differences were not significant. Within Temne society
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the Pt.Loko sample had somewhat betbter far and near acuity than the Mayola sample;
within Eskimo society the Frobisher Bay sample had somewhat worse far acuity than

the Pond Inlet sample, but they were equivalent for near acuity.

It is apparent, then, that although slight differences do exist betwecn the
samples, there was no trend in the far or near acuity scores which was consistent

with the observed differences in perceptual skills.
b) Discrimination Ability

The results of the two tests of discrimination ability were not entirely
consistent with each other. The closure test results indicated that the Eskimc
were significantly more aware of fine detail in their visual environment than were
the Temne, but the results of the test of perceptual units did not demonstrate
any difference between the two societies. It has already been suggested, though
(page 94), that the test of closure has greater validity as a measure of awarensss
of minute variation in visual stimulation, and the Eekimo were in fact

significantly more aware of smail detail than were the Temne,

c) Spatial Ability

The results of the four tests of spatial ability leave no doubt that the Eskimo
are more able to organize detaiis ia the space around them, and have a greater
ability to handle shapes, dimensions and directions than the Temne. Eskimo
performance on all four tests was significantly better than Temne performance, and

almost matched the level attained by the Scottish samples.

d) Acguiescence

The results of the test of acquiescence also leave no doubt about Temne - Eskimo
differences; the Temne have demonstrated their greater reliance upon and acceptance

of the group rorms than the Eskimo in a task requiring perceptual judgement.,
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e) Selection

Al though all societies in the study selected their own material more often than
the unfamiliar material, the Temne have demonstrated their greater selection of
culturally familiar visual material than the Egkimo in a situation of binocular
conflict,

f) Assimilation
Purthermore, the Temne have shown a greater tendency to assimilate outline

drawings to the culturally familiar form of the object than have the Eski:io.
Table 7:1 summarizes these Temne and Eskimo differences.

Table 7:1 Temne and Eskimo Test Differences: a Summary:

Characteristic TEMNE ESKIMO
Leuity - equal -
Detail Discriminations
Closure low awareness high awareness
Unit - equal -
Spatial Ability low ability high ability
licquiescence high low
Selection high low
Assimilation high Llow

3) Patterns and Inter-relations

It can be seen that a pattern of perceptual abilities and characteristics exists
for both the Temne and the Eskimo societies, On the discrimination tests, the
Temne tend to be passive and global, while the Eskimo are active and analytic in
their approach to the material. On the spatial tests, the Temne are consistently
field-dependent, while the Eskimo are field-independent, able to analyse, reconstruct
and orienu shapes and forms. On the tests of acquiescence, selection and
assimilation, the Temne are very much dependent on social norms and their own

culturs material, while the Eskimo are relatively independent of both.
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It can also be seen that the abilities and characteristics displayed by each
society ir the tests are not independent of each other. A fairly consistens
tendency has already been demonstrated for the level of perceptual development
(as measured by Kohs Blocks) to be related to awareness of fine detail (page 47),
ability on the other three spatial tssts (nage 75), non-suscentibility
to influence by the suggested group norm (page 112 that is, field-iudependence
and grcup-independence), non-selection of the culturally familiar (page 123),
non-assimilation of outline shapes to the culturally familiar (page 139), and in
the illusion series, perceptual development seems to be related, at least, to

susceptibility to the Titchener Circle illusion (page 151).

It is possible, therefore, to conclude that each society tends to produce a
'perceptual type' who has a characteristic approach to visual material., The Temnc
appear, from the results of these studies, to be passive, global and dependent

perceivers, while the Eskimo are active, anelytic and independent.

4) Relationship to the Physical and Social Environments

The third guiding hypcthesis considered that these perceptual patterns would
aid in the adjustment of the Temne and Eskimo peoples to their particular physical

and social environmental needs.

As ve have already seen, the physical settings of the Temne and Eskimo people
are vastly different. Life at a subsistence level dictates cértain approaches to
everyday problems merely to ensure survival. For the Eskimo,survival depends on
an accurate knowledge of the land around him and of the signs of the animals that
feed and clothe him; and knowledge of these things depends on his ability to
acquire information from his physical environment, mainly through the visual sense.
An analytic, active and independent approach to visual material in this physical
environment is a characteristic which surely promotes his continued existence.

For the Temne, however, survival depends much less on visual skills. Knowledge of
the area surroundirg his village is not as important to a farmer as it is to a

hunter; tracks and other traces of animals do not interest him. Long journeys arec
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rarely undertaken, and when they are, paths through the bush are available, and
can be followed with ease.

We have also seen that the social lives of the Temne and Eskimo are vastly
different. The Temne live in villages rarely containing less than %wo hundred pcople.
Farmland surrounding the village is carefully divided (by family) so that all have
a portion to work., Of necessity, then, cooperation is promoted by their social
patterns and adherence to the rules is demanded. This lack of dependence on visual
skills, coupled with the necessity for conformity and acceptance of group ways is
best lived with by developing global, passive and dependent chareacteristics. The
Eskimo, on the other hand, live in much smaller groups and can easily (and frequently
do) solve any social problems which arise by moving to another areca. As a result
social organization is loose, and the need for conformity and acceptance of group
norms is weak.

5) Conclusions

We have already seen (page 1) that, "through the medium of educational practices
and other social pressures, a culture produces the kind of personalities that are
adepted to its own requirements" (Piesheuvel,1959). It appears, quite conclusively
form the results summarized and discussed in this chapter, that to these'personality
characteristics!, we may now add 'perceptual skills and characteristics'. So closely
are these perceptual traits related to the Temne's and Eskimo's particular physical
and social environmental needs that it is indeed difficult to imagine any others
being developed and maintained under the circumstances; an analytic, independent
and self-reliant Temne would soon be eliminated by his fellows, while a dependent
and passive Eskimo would soon be eliminated by his environment.,

As we have already noted (page 96), it is difficult, if not impossible, to
unravel the respective strands contributed by ecological and social necessity. But
for the purposes of this third hypothesis, it is not necessary to do so; it is an
inescapable conclusion that the perceptual skills and characteristics possessed by
a people form a pattern which effectively contributes to the adjustment of that
people to its particular environment - people develop and maintain those skills and

characteristics which they have to.
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Chapter 8. Conclusions Implication

1) Introduction

This chapter will serve to draw more closely tougether some of the thr%ads
which have baen picked up from time to time in the body of the thesis, Cultural
and. ecological factors as determinants of perceptual differences will be cxamined,
followed by a discussion of 'race! as a possible fusther factor. The implications

of these conclusions for some aspccts of perceptual theory will then be discussed.

2) Conclusions: Determinents of Perceptual Differences

It has been demonstrated that perceptual skills and characheristics vary
prediabably as ecological requirements and cultural practices vary. Differences in
discrimination and spatial skills, as well as lne differential tendency to acquieice,
select and assimilate were all predicted from an anelysis of the differences
between the Temne and the Egkimo in their respectivs typical visual environments,
their economic systems, their linguistic and artistic skills, and their

socialization practices.

It has not been possible (as noted on pages 96 and 157) to unravel the respective
contributions of ecological requirements and cultural practices to the development
and maintenance of these skills and characteristics, but it cannot be dcubted that
these perceptual differences do exist, and that differential cultural and ecological

characteristics are determining factors.

But whetner the factors considered in this thesis are the only ones involved in
producing perceptual differences, or indeed whether these perceptual differences
are tiie only ones produced by the noted cultural and ecological differences are two

questions which cannot be answered from the present data.

It is apparent, then, that the study has a double defect; it has not been

intensive - those determining ecological and cultural factors have not been
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separated and their relative contributions examined; nor has it been exhaustive -~
more perceptual differences might be determined by ths cultural and ecological
factors examined, and more cultural and acological factors might be needed

to predict fully the perceptual differences noted.

The mein conclusion must therefore be a double one; the Temne and Eskimo have
both developed those perceptual skills and characteristics which are demanded by
their respsctive ecological setbings and which are aidsd and requirea by their
respective cultural practices; but more work is certainly needed to comprehend
the full canges of perceptual differences which might be caused by numerous

cultural and ecological factors.
The terms 'determinint' and 'causal factor' are meant in their weak rather than
their strong forms. It was implied on page 2, and again above, that these

determinants are not considered to be either necegsary or gufficient for the

production of the observed perceptual differences. It is, however, considercd
that these cultural and ecological factors have played a gignificant role in their

determination,

It is uselesy to speculate about other possible determinants of perceptual
differences, especially since evidence in thig study conld not aid the confirmation
or rejection of such suggestions. But one factor on which we do have some evidence
and which is cormonly held to be important in determining psychological differences
among peoples of the world is 'race's As noted on pages 16 and 28, one reason for
sampling from two culturally different but racially similar areas of a single
society was to eliminate race as a comprehensive explanation of inter-group
differences.

No serious racially oriented student of inter—group differences would today
suggest that there is a causal relationship between psychological characteristics
and the physicel features usually held to define racial categories (eg. skin

colour, hair texture, cranial index etc.). What they do suggest, however, (notably
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Welil and Possony,1964) is that there are definite genetic determiners of
psychological (especially intellectual) differences between groups of people who
display these superficial physical characteristics. But they offer no reasons why
genstic factors need be invoked to explain these differences, nor do they suggest

a mechanism by which genes might affect intelligence or nther mental abilities.

'Race levellers' (a term used by Porteus,1937 to describe Klineberg.1935) have
long denied the need to invoke genotic factors at all o explain “ntellectual
differences between groups (cf. Littlejohn,1963 with respect to perceptual
differences); in bhe absence of good reasons for genetic determination of
psychological differences, and of a possible mechanism, they consider cultural

factors to be sufficient.

Lately an intermediate point of view has emsrged which suggests an interactior
of genetic potentialities with environmental opportunity. Vernon (1962) has
recorded his opinion that he, "accepts the possibility of some genetic differcnces”
in intelligence, but since, "we have no reliable means of assessing innate
psychological characteristica, it is more profitable to explore differences in
upbringing and environment which probably have a greater influence on observed

group difforences in intelligence test performance than do innate factors",

What evidence is provided by this study to support or reject any of these three
views? It is considered that, ercpecially in view of the results of the spatial
tests, a purely 'racial' explanation of perceptual differences is not acceptable.
For the Xohs Blocks, EFT and Matrices tests, the Temne and Eskimo transitional
communities scored significantly higher than their traditional counterparts (page 71}
suggesting that social modificatlion and cultural change in the form of
westernization has significantly contributed to spatial test performance, despite

constant race.

Beyond this, however, the present evidence will not take us; whether cultural

and ecological differences are sufficient to explain all observed perceptual
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differences, or whetler race (genectic factors) places a 'floor and a ceiling' on
perceptual test performance (within which cultural and ecological factors can
operate) is a question which cannot be resolved by the present evidence or within

the present methodological framework.

In summary, then, it is considered that the differential development of
perceptual skills and characteristics is determined by cultural and scclogical
factors (either alone or in conjunction with genetic factors), anc that genetic
factors ('race') have been eliminated as a comprehensive explanation of this
differential cevelopment. It is, of course, possible that genetic determination
may cne day be supported by evidence as diresct as that found in support of cultural
determination. But until then,the popular view (that, since 'races' differ
peychologically, these differences must be genatic) is not considered a serious

challenge to tle conclusions of this thesis.

3) Implications for Perceptuel Theory

a) Introduction

The findings of this study have implications for four aspects of current
perceptuzl theory. In the following sections 'schematic' and 'literal' perception
are examined, the role of 'ecology' is discussed, the relative accessibility of
Temne and Esk.mo spatial categories is noted, ana the development of perceptual

skills in the face of sensory deficit is examined,

b) Schemutic and Literal Perception

Up till now we have discusscd only the perceptual differences existing between
the Temne and the Eskimo, But it is obvious that perceptual similarities exist as
well, for the Temne and the Eskiro (and the Scots) were all able to produce scores

on the same tvests. To some extent, then, all samples experienced similar perceptsa
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In Study 1, Discramination and Spatial Skills, the emphasis has been on what
Gibson (1950,1959) has termed 'iiteral' perception. Although great differences
were predicted and found between the Temne and the Eskimo in this study, the test
material was designed to permit cxact perception of the stimuli, But ‘n Study 2,
Perceptual Characteristics, the emphasis was placed on what Vernon (1937, 1952, 1955°
has called 'schematic' percertion, as well as on the role of motivational and

emotional factors.

No attempt will be made to bring ths evidence of these two studies to bear on
any aifferences rcmaining between the advocates of 'literal! and 'schematic!
perception, for it is obvious that both play an important rolz. The results of
these studies, hovever, suggest that perception can be ‘literal' or exact only
within the limits of skill (ecologically and culturally determined) possessed by
an individual perceiver, and that 'schemata' can operate only after'literal!skills
have been developed to some degree. It appears therefore, that the question of,
"erphasis on stimulus domination or on selective programming" (as Bruner and Klein,
1960 have phrased the difference) is largely a pseudocontroversy - neither 'literal’

nor 'schematic'! nerception appear to operate independently of the other.

e¢) Perception and Ecologv

Perceptual differences existing between the Temne and the Eskimo have been
related tc the ecological and cultural characteristics of the two sozieties. The
ecological demands, in particular, were related to the differencial development of

discrimination and spatial skills.

Brunswik (1956) has put forward a theory of perception which is intimately
related to the concept of 'ecology'. For Brunswik, "stimulus variables are
ecological rather than purely physical or geographic in character", where the term
'ecology's, "designates the natural or customary habitat or surrounding universe

of a species, culture or individual",
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This theory of Probablistic Functionalism suggests that, "where single cues
lack trustworthiness, the organism effects a compromise between many of them on
the basis of their respective probability weightings so as to cnsure as accurate
an object attainment as pussible"(Allport,1955). It follows from this theory that
mertbers of societies with differing ecolugies will acquire different asets of
probabilities based on the previous validities of certain types of cues. This
prediction appears to be confirmed by the results of the present study, for the
ecological validity of minute and spatial cues are vastly different for the Temne

and Eskimo societies,

d) Perception and Categories

Bruner (1957) has suggested that perception involves an act of catego.ization,
and that categories are as much a feature of perception as the s timulation., The
existence of perceptual differences between societies may therefore be partially

due to the possession of different sets of perceptual categories.

If linguistic categories are any indication of the types, and accessibility,
of perceptual categories (as is afgued in the Temne-English language study in
appendix 3), then it is reasonable to conclude that the linguistic evidence
presented on pages 34 to 36, as well as the results of the spatial tests, Aemonstrate
the greater accessibility of spatial categories for Scottish and Eskimo subjects

than for the Temne subjects.

e) Sensory Deficit
Hebb (1948) and Piaget (1950) have both emphasized the necessity for an adequate
early visual environment for normal perceptusal develQPment. More recently, Drever
(1955) has pointed out that, in addition to early cxpericnce, a, M"long apprentize-
ship", over a period of years is also important, after which differential experience
.has no appreciable effect on perceptual skills., But even in later years, Mthe

meinterance of normal, intelligent, adaptive behaviour probably requires a
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continually varied sensory input", as Bexton, Heron and Scott (1954) have pointed

out in their studies of short-term deprivation.

Differences between Temne and Eskimo typical visual stimulation have already
been noted. It was suggested that the Temne normally have a wealth of visual
detail available to them, while the Eskimo, to some extent, .ay be said to suffer
from impoverished stimulation. But despite this difference, the Eskimo have been
shown bto have significantly greater skill in discriminating minute detail in their
visual environment. Of relevance herz are the studies on the perception of
obstacles by blind persons (Worchel and Dallenbach,1947; Worchel and Berry,1952;
Ammoas, Worchel and Dallenbach,1953), who have been shown to rely on the reflection
of auditory signuls to locate objects in the space around them. With a reduction
in sensory input these people have been able to develop over the years a level

of discrimiration not normally possessed by fully scighted persons.

n a similar way, it is suggosted, the Eskimo in the face of impoverished
stimulalion may have activeliy sought out sensory variation oy making finer and
finer distinctionse. This attempt to maintain an optimum level of sensory input

may therefore partially account for their enhanced ability to discriminate fine

detaile



Postseript, Posgible Applications

1) Introduction

Testing, training and education are by no means new activities in developing
nations or n developing arceas of industrialized nations. But only recently have
gychologists begun to investigate the inter-relationships between indigenous
culture, appropriate tests, industrial training, and the educational needs of the
various societies. In this section. psychological testing, industrial training,
anC. erucation in developing areas wili be examined in the light of the findings of

this s tudy .

2) Teguing

It has already been noted (page 27) that many workers have attempted to reduce
the cultural bias of tests intended for use in cultural groups other than that in
which they were designed. But Biesheuvel (1952) very early pointed out that, 'the
culture-free inselligence test is, in fact, a contradiction in terms; as intelligencc

itself ig a culturally determined phenomenon',

The results of the present study support this view; since peoples with differing
cultures and ecologies tend to develop and maintain differert sets of skills and
abilities, then the concept of intzlligence (or its equivalent) is bound to be
defined differently in each society. It follows, then, that the search for a
culture~free test is futile insofar as it is hoped to find a universally valid test;
although some tests might be used with fairness in a limited number of societies,
this still leaves us with the problem of comparing the results between these

various ftest—fair! units.

Nevertheless, when working with only one or two societies, it would always scem
advisable, as Dawson (1963b) has argued, to construct tests in terms of the
indigenous cultures. In this way comprehension and motivation, as well as a

greater validity of measurement, may be encouraged.
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On the basis of the present study, and on Doob's (1957) experience, it would
further seem advisable to distinguish carefully between individual 'non-Western!
cultures when discussing test results. Docb found that when the results of, "tosts
which seemed to concern the same area of behaviour were compared, some items bat
not others produced similar results in the same society, and the same test items
yielded similar results in one society but not in another". The results of the
present study point out the fallacy of assuming that mambers of 'mon-Western!
cultures, "inevitably ... tend to perform relatively poorly on Western tests"
(Vernon,1965a), for it is apparent that some skills may be developed to almost the

same cxtents by very divergent societies.

3) Education and Training

As more and more sucieties vcluntarily choose to snter the mainstream of world
sconomy, evidenze is added to our conclusion that societies possess different sets
of skills and abilities. A twofold programme is required in all devcloping areas,
firstly to locate those skills emphasized and developea by the indigenous culture,
ard secondly to identify those arcas of skill deficit. The first is advisable so
that appropriate industries may be selected (wherc possible) which can make use of
traditional skills, and the second is necessary so that the educational systems and

induetrial training programmes can train to overcome these areas of skill deficit,

Smith (1964) has recently emphasized the central role of spatial skil}s in
modern industry. It is apparent that, if this is the case, thc Temne might find it
difficult to acquire the necessary level of ability to be useful to industry (cf.
Dawson,1963a). It is equally cpparent that the Eskimo might find it relatively
casy to acquire industrial skills; in fact the usual stereotype of the Eskimo
frequently includes reference to his 'innate mechanical genius'. However McPhee
(1962),an Army technical instructor, has denied that, "the Eskimo have an uncanny

aptitude for mechanics ... they are no better or no worse than any other mechanics
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pupils ..."s But this denial, in itself, is an attestation of Eskimo ability, for
in no otner case has another society besn found to match the technical skills of

Western man.

However, spatial skills are not the orly ones required in the industrial setting;
sceial skills seem to be equally important. It has already becn noted (page 98)
that the Eskimo have never been highly organized as a socigl group; ~ompared to
the Temne, the social skills possessed by the Eskimo are rudimentary indeed.
Whereas the Temne have been able to maintain traditional, and to develor semi-
traditional, societies to case their transition to the industrial life, the Eskimo
are expsriencing great hardship during this period. Balikei (1959) ha. reported
two failed attempts to establish a social stru.ture in Eskimo transitional
communities, both iniciated by & non-Eskimc in the hope of smoother communuty
functioning,

It is apparent that, just as the Temne in transition could profit from
schoolroom and industrial perceptual training, the Eskimo might benefit from
training in socilal skills. Both these areas of skill deficit are potentially

ruinous foi' the smooth transition to Western lafe,

4) Conclusions

The simple conclusion follows that, since societies develop toward different
goals, and in respons2 to different needs, different sets of individual skills
and characteristics are developed and mainteined. If these societies are to
successfully adapt to industrial l.fe, psychological testing, educational and
industrial training must all be nriented toward the neods of the individual

indigenous cultures.
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Maps and Photographs
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This appendix includes a diary of the testing programme in the various
societies, a series of four maps showing the location of the communities from
which the samples were drawn, and a group of photcgraphs which provide further

evidence for the differing Temne and Eskimo visual environments.

Diary of Testing

Sample N Dates

Pilot testing, Edinburgh March, ipril, 1964.

Inverkeilor 62 May, June, 1964.

Pt.,Loko 32 July, Mugust, 1964.

Mayola 90 fugnst, September, October, 1764.
Kotia 30 Ocwober, 1964.

Edinburzh 60 November, 1964 to February, 1965.
Frobisher Bay 31 March and June, 1965.

Pond Inlet area 91 March, fLpril, May, 1965.
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Subjects T-66 and T-83 in
Mayola. Note the casual design
of the clothing, the fish net
in the left foreground and the
curved edge of a rice and
groundnut-drying platform in
the right foreground. In the
distance is the local Poro
Bush, controlled by the secret

society.

Subject T-103 (Mayola),
outside her kabsnka, shown
husking rice in the mortar and
pestle. A few stalks of
maize grow behind her,

scattered among the rice.
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Subject E-7, shown outside
her house (a new style

o,

bungalow) in Frobisher Bay.

ornamentation on the parka,
which, in this case, is a
fairly new type of florsal
pattern, introduced by the

western Eskimo,

4

Subject E-81 at Kugtuyuk
camp near Pond Inlet, Ice in
the bucket has been chopped
from a stray berg and will be
melted for water. Note the
ornamentation on the parka, the
tops of the duffle socks, and
the pattern sewn into the seal
skin boots. Note again the lack
of visual detail in the

background.
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Appendix 2

Apparatus
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1) Tachistoscope

A tachistoscope was required for three of the tests: closure, assimilation and
the Eskimo--Znglish language study to be reported in appendix 3. Standard models
were too cumbersome to be readily portabley and required mains electricity.
Portability and independence of electric mains were essential, so a suitable

tachistoscope had to be designed and constructed.

An aluminium shell was made, with a hinged 1id, a removable bottom, and =
removable light source unit. This allowed the same shell to be quickly modified

for usc as a stereoscopea

The shell was 11 inches long atc the bottom (see page 190 for diagram), 12%
inches long a% the top, and 63 inches wide. 1n testing, the shell was placed on
a wooden or cardboard box on a table, so that the eye holes were at the subject's
eye level. A light-proof black cloth was placed over the subject's head and the
viewing end of *“he machine. In order to further eliminate stray light, the
interior of the shell was painted matt black, and the tachistoscope was placed so

that there was no direct light behind the subject's head.

The light source unit was made of aluminium and was fitted in a slot above the
subject's heads A camera shutter was mounted in the unit, with an Everready 2.2
volt, 0,25 amp., lens bulbinside it. The bulb was powered by a 2.5 volt iallory
mercury cell (type TR-132H). The shutter speed was set at 1/50 th,. of a gecond for

all tests, and a flexible cable was used to release it.

A slotted holder was mcunted or the removable bottom to hold the target pictures

normal to the line of view, and 25 em. distant from the eyes.

The operating instructions were as follows:
- Subject looks at lap (to avoid a view of the inside of the tachistoscope while
the 1id is open.

- Lift hinged 1id.
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~ Place picture in slot.

-~ Close 1lid,

-~ Place cloth over subject's hecad as he moves his head up o the machine.
Cock shutter and switch on light.

Release shutter.,

Remove black cloth.

Switch off light.

Lift hinged 1id (while subject draws what he saw).

The main drawback in the design of this tachistoscope is that the inside is
totally dark prior to the 20 millisecond flash of light on the target; adaptation
and focus were therefore impossible, However, this was standard for all subjects

tested, and hence 1s not a variable when considering inter-group diffevences.

2) Stereoscope

A stereorcope was required for the binocular rivalcey test. As in the case of
the tachistoscope, pcrtability and independence of mains electricity were
essential. An Asber-Law hand stereoscope was located and modified so that it could
be inserted into the same shell as the tachistoscope. Since the controls for
focusing and fusing the targets were on the betitom of the stereoscope insert, it

was necessary to mount the shell on 3 inch legs (see page 192 for diagram).

A removable light source unit was designed using cells and bulbs of the same
specifications as in the tachistoscope. Each side of the septum was indepencently
1lit, and the direction of aim of the bulbs could be adjusted to suit the focus

and fusion requirements of each subject.

The operating instructions were as follows:

Supject looks at lap.
Lift hinged 1lid.
Pictures are inserted.
Close 1lid.

Switch on lights.
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~ Subject looks in and reports.
~ Switch off lights.
- Subject lonks at lap.

The use of two independent light sources has the drawback of potential
inequality in the illumination of the twu pictures. To cvoid this; pairs of cells
were started together and used as a pair for their life (100 minutes). The cells

were also ulternated, left to right, between subjects.

3) YV - Scope

An aluminium V—Scope was made to diagnose eye dowinance. Its overall -
length was 9 inches, the diameter of the small end was 5 inch, and of vhe large
end, 5 inches. A cut-out was made so that the scope could fit over the nose and
cheeks.

The subject was instructed to hold the scope in both hands at waist level, and
to biring it up %o the eyes while looking at E's finger tip (which was held 2 inches
in front of B's nose), E moved his position between the three trials, requiring

reorientation cf the subject.

L) Stand

In order to standardize the angle and distance of presentation of the
Acquiescence and Illusion tests, a small aluminium stand was made. It was placed

on a table, normal to the subject's line of vision, and at a distance of 4 feet.
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Appendix 3

Language Studies
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1) Introduction

a) Barly Theorists

Tke Sapir-Whorf Hypothesis, that there is an intimate relationship between the
language on» uses and one's cognitive life, arose long before either Sapir or
Whorf began their work, but these two linguists have contributed most to modern
formulations and promotion of the hypothesis. The cssence of their views is
contained in the two following quotations, the first written by Sapir (1929), and
ths e2cond by Whorf (1940).

Human beings ... are very much at the mercy of the particular

language which has become the medium of expression of their society.

It is quite an illusion to imagine that one adjusts to reality

essentially without the use of language ... The fact of the matter is

that the 'real world' is to a lLarge extent unconsciously built up con

the langrage habits of the group... We see and hear and otherwise

experience very largely as we do because the language habits of our
community pr:dispose certain choices of interpretation. (Sapir,1929)

«s» ugsers of markedly Adifferent grammars are pointed by their grammars

toward different types of observations and different evaiuations of

externaily similar acts of observation, and hence ars not equivalent as

observers, wut must arrive at somewhat different views of the world.(Whorf,194C)

Neither of these views was based on behavioural evidence; rather they were the
result of linguistic analysis. Both workers examined the structure and content of
various languages and concluded (above) that cognitive and per~eptual differences
must ineviiably follow from these linguistic differences. Since the carly 1950's,
however, there has been a marked interest in experimental tests of the hypothesis,
all studies attempting to break out of the circle, by making observations on

behaviour which have been independent of language.

b) Ixperimental Studies
The first of these studies, by Brown and ILenncberg (1954) attempted to relate

the perception of colour to the 'codability' or ease of coding the names of colours
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using monolingual Frglish speaking American subjects. A further study by Brown
and Lenneberg (1958) investigated the relationship between the length of the vowel
sound in English and Navaho and colour classification using native speakers of
those languages.

Carroll and Casagrande (1958) also us.d the cross-cultural method in s study
with Hopi and English speakers. They found that the verbs normally used by speakers
of the respective languages were related to their classifications of activities
and material articles.

Flavell (1958) reverted to a test of the hypothesis within a single language
(Englisk). He fourd that the degree of activity atiributed +o pictures was related

to whether they were labelled by a verb (dynamic word) or by a noun (svatic word).

MeClay (1958), using English and Navaho spcakers as subjects, predicted that in

a sorting task, Nawaho speakers would make more distinstions on the basis of form
than English speakers, because the Navaho language requires the use of different
verbs, depending on the formal characteristics of the object refered to., But he
concluded that, "given a known linguis®ic category, it cannot be reliably predictad
that non-linguistic behaviour will correlate with it", and thus rejected his
hypothesis. He suggested that the failure of the study arose from the fact that a
language can classify any two objects in many different way: in addition to the one

being investigated.

It is apparent, then, that although some experimental evidence favours the

Sapir-Whorf Hypothesis, it is by no means conclusive.

c) Reformulations
Paralleling the interest in experimentsl tests of the hypothesis, has been a

concern for analysing and reformulating the original views of both Sapir and Whorf,
partly to clarify the meaning of the hypothesis and partly to make it more amenable

tn experimental examination.
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Hoijer (1953) and Lenneberg (1953) both made early attempts to clarify aspects
of the hypothesis. These papers were quickly followed by two conferences, one

psychologically (Osgood,lQSA) and one anthropologically (Hoijer,1954) oriented.

Brown (1956,1958) further developed the concept of language categories and iheir
role in cognition and perception, while Henle (1958) devoted a chapter to the

relationship between languagce and perception,

Carr1oll (1958) has been a leading thinker on the implications of linguistic
~elativity (as he prefers to call the Sapir-Whorf ideas). He has distinguished
between two forms of the hypothesis, one strong and cne weak:

1. Lold Theory: psrcepts and concepts are only possible within the mold provided
by our language structure (cf. Murphy's (1960) position, noted on pages 1 and 2).

2. Lattice Theory: language is merely, "a lattice or screen through which we see

the world of our experience'.,

Three papers appeared in 1959-1960 wnich attempted to 'systematize! the Sapir-
Whorf Hypothesis (Gastil,1959: Trager,1959; and Fishman,1960) after which
Kluckhohn (1961) presented s mature and cautious summary of the whole field. He
concluded that:

There is at least some influence of the formal structure of a language
upon perception and cognition ... it is not that linguistic patterns
inescapabl;y limit sensory perceptions and thought, but ratner that
togelher with other cultural patterns, they direct perception and thinking
into certain habitual channels.

A further paper by Carroll (1963) asserted that by acquiring a language, an
individual's system of categories may be modified to match the linguistic system,

bul can scarcely be said to be entirely molded by it.

The reviews and modern reformulations of the hypothesis have all tended to
reduce the strength of the original statement. Nevertheless, all have agreed that

the hypothesis is a reasonable one, even though experimental evidence to date has
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been equivocal. Moie experimental work, then , is required if we are to untangle

the many divergent views.

In the following sections, two cross-—cultural experimental investigations of
the Sapir-Whorf Hypotiesis are reported. The first is concerned with category
differences betweon Temne and English, and the second with gdjective-noun

sequence differences between English and Eskimo,

2) Temne-English Svudy

a) Introducticn

With an almost infinite number of objects in the world, man finds it difficult
to perceive each as a unique entity. Instead, he zroups them into categnries
which he can respond to more efficiently in terms of the categories! common
characteristics. These common characteristics, or bases upon which categories are
made, are varied, comprising such attributes as functiorn, form, colour, size aad
texture.

Perception, according to Bruner (1957), "involves an act of categorization",
The placing of an object into a category is ar. inherent part of the perceptual
process; the investigation of these categories, therefore, rorms an inherent part

of the study of perception.

Categories exist in all langueges. It is reasonable, then, according to ihe
Sapir-Whorf Hypothesis, to expect to find similarities between these linguistic
categories and the perceptual categories used by the speakers of a particular
language., Moreover, if Sapir and Whorf are correct, then it should be possible
tc predict the nature of perceptual categuries frem an examinasion of the
linguistic categories. The following test was therefore devised to investigate

the possible relationship between linguistic and perceptual categories,
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b) Test Description

Nouns, in the Temne language, carry an Inseparable article~prefix which varies

for different categories of nouns. Scott (1956) lists some of them:

Class Used for Example
o - mainly for haman b2ings o-kas, 'the father!
ang - mainly for inanimate objects ang-seth, 'the house!'
ma - mainly for liquids and
conglomerates ma-tir, 'the blood'

A sorting task was designed using the following seven materials:

'ma- class'! 'non-ma- class!
gold (brass) ma-bongo paper ang-reka
water mant box ku-ma
oil ma-ro rope ra-benga
soap ma~-soi

whick were prapared in the following shapes, sizes and colours:

No. Objech Material Shape Size Colsur
i & plate brars (gold) rectangie 2" X 3" brass
2 n rectangle 3m X AN brass
3 water in plastic ccnteiner  square 3 x 3wy A clear
4 n round 33" dia, X 1" clear
5 n square 3nx 3nxyn red
6 " round 33" dia. X 1" blue
7 groundnut oil in plas.cont. square e 30X 10 yellow
8 " round 3#“ dia, X 1" yellow
9 soap rectangle 2z X 33" X 1M white

10 " rectangle 201 X 3n X 10 white

11 n rectangle X 3 yiln blue

12  paper (cardboard) rectangle LV AL white

13 n square 33" X 34" white

14 L rectangle 2" ¥ 30 red

15 L rourd 33" dia. blue

16 box rectangle 2" X 3" Y an white

17 m rectangle an X AN X AN white

18 rope length 5" long X 3" dia. natural

19 n length 5" long X 5" dia. blue

The articles were placed on a table and the subject was tolds

Please look at these and tell me what they are (answers were corrected if
in error). I am going to put three of these objects in front of you at a
time,
1little on the right.
me, left or right, which one looks best with the one in the middle.

left, which one looks best with the one in the middle?

One will be right in front of you, one a little on the left and one a
I would like you to look at the three objects and tell
Right or
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There were ten presentations of three objects each. In each case there was an
object from the 'ma- class' in the middle, and one each of & 'ma- class' object

and a 'non-m2- class! ebject or either side, randomized as follows:

Pregentation No. Object No.
Left Middle Right
1 3 1 16
2 18 10 8
3 11 2 12
4 15 11 4
5 2 9 17
6 19 6 7
7 13 7 4
8 14 5 1
9 1 a 18
10 12 2 e

The cubject's choice, left er right, was resorded. If he had not resuonded
after five seconds, hes was encouraged to 'chouse quickly', so that opportunity

: for thought and aesthetic judgement would be minimal,

¢) Hypotheses

Twe hypotheses were set out:
1. Native speakers of Temne will choose significantly more (lett or right)
'ma~ class' objects than non-Temne speakers,
2. The Pt.Loko sample, which has been exposed to the English and Krio languages,

will choose significantly fewer 'me- class' objects than the Mayola sample.

d) Subjects

The following subjects were used in the study:

Sample N
Maycla 89
Pt.Loko 32
Scotland 122
Kotia (Mende) 30

The Mende sample was included in the study to meet the criticism of Dr. David
Dalby, a Temne specialist in the School of Oriental and African Studies in

London (personal communication, 1964), whe wrote the followings



=201~

Different languages certainly involve different attitudes and different
'perception patterns', but they do not necessarily give rise to them.,
Language is the servant of crltureynot its master. Krio, for example, has
come to reflect more African attitudes and values than English. In other
words the 'perception patterns' of a particular group may have give: rise
to ths peculiarities of their language, rather than vize-versa. To ascertain
the influence of language in the reverse direction, it is surely necessary
to compare groups with ditferent languages, but with similar cultural and
geographic backgrounds ... say the Temne and the Merde ...

¢) Results

The number of (left or right) 'ma- :lass' objects chosen (out of a possible

maximum of ten) is listed below for each of the samples.

Sample Language N Mean SeDe
Scotland English 122 3.50 1.6
Kotia Mende 30 343 2.0
M&YO].B. Temne 89 9 . 04 l . 1
Pt .Loko Temne 32 791 l.4
Total Temne Temne 121 874 1.3
Test of hypothegis i: E P.Z
English-Temne speakers 28,0 0L

Mende-Temne speaxers 13.9 .01

Test of kypothesis 2:

Pt.Loko - Mayola 4ol2 25 §

f) Discusgion

It is apparent that the Temne speskers on one hand, and the English and Mende
speakers on the other, have responded very differently to items on this test. But
in a later communication, Dalby questioned whether the, "Temne subjects were in
fact guided in their responses by the fact that they associated the relevant words
(with the relevant prefixes) rather than the relevant objects®, However, a number
of controls had been built into the test to reduce the possibility that Temne {or
other subjects) might respond to the words themselves, or to the sound of the words,

rather than to the objects:
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1. The names of the objects were not used in the experiment after the initial
identification of the objects. Subject's choices were merely pointed to, rather
than named, in response. Hence the name,or the sound of the name,could have little
effezt on the choice,

2. Three of the four 'ma- class' words were frequently spoken in altered form by

the subjects during the identification, to ease pronounciation, as follows:

'a-mant' rather than 'mant', for waler,
- la-maro! rather than 'ma-ro', for oil,
and ‘'am-hongo' rather than  'ma-bongo', for gold.

As a result, their initial letters and sounds were no longer the same, despite
their still being in tne 'ma- class'.

3. The threc 'non-ma- class' words had been chosen so that they all had “he sound
'ma' or 'a' included in vhe word: ra-benga; g-kuma; ang-reka.

L. Presentation number 2 included 'soap! and 'rope'!, but despite their similar
sounds in English, Scottish subjects chose the 'ma- class' object more often on

this particular item than on *he average during the rest of the test.

These four factors suggest, then, that subjects, Temne or Scottish, were not
responding to the names, er the sounds of the names, of the objects, but to the

objects themselves,

g) Conclusions

It scems safe to conclude that a definite relationship exists between linguistic
categories and perceptual categories among Temne speakers, and that this finding

supports the hypothesis of Sapir and Whorf,

The non-Temne speakers (in effect a control group of random sorters) both of
Scottish and Mende background, chose significantly fewer 'ma- class' objects than
did ths Temne samples. Furthermore, within the Temne linguistic group, that
sample more exposed to English and Krio has chosen significantly fewer 'ma- class'

objects than the monolingual gample.



—203-

3) Eskimo-English Study
a) Introduction

Most languages have rules governing the sequence of words within a sentence.
In English, we normally place the adjective before the noun (eg, woodea house),
but do, on occasion, place it after (eg. house of wood). In the Eskimo language,
however, the order is rigid and does not vary - the adjective must always follow
the noun.

Brcwn (1958) has defined a category as, "a class, a grouping of objects or
events", and an attribute as, "any dimsnsion on whicl. objects and events can differ'".
In the Eskimo langrage, attributes take the form of infixes; Thibert (1958), in
his Eskimo-English dictionary, has described the uce of these infixes:

An infix 1s a pertical inserted in the tody of a word to modify its
meaning. In Eskimo the infixes are of the utmost importance. One may
say that the meaning of each and every word is liable to be modified by one
cr several infixes. So that, even though the Eskimo vocabulary may
seem somewhat restricted, it is in fact surprisingly enriched by the use

of infixes to create new vords cr express new shades of meaning.

Infixes are governed by very derinite rules. First of all, an infix is
never taken as a noun or verb, for it signifies only a quility of tne being,
or a modification of the action ... « And here is what might be called the
golden rule: infixes always affect those parts of the word preceding it only,.

Thus, in Eskimo, the word order is elways category - attribute, as these

examples from Stefansson (1913) demons*rate:

Eskimo Fnglish

iglu house

iglupuk a large house

iglorak a wooden house

iglukuk a ruined house

iglunguak a make-believe house
igluliak & house that someone built
iglulianga the house that he built

igluliakpuk the house that two of us built
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b) Test Descriptior

A test was designed (for presentation in the tachistoscope) to investigate
the possible relationship between ihe language order and the perceptual order, of
categories and attributes. The test consisted of twelve pairs of figrres, drawn
side by cide, on pieces of cardboard 5 cm. by 7 cm. (see page 205 for examples).
The test was preceded by twe demonstration pairs, shown on the table, and one
trial pair, shown in the tachistoscope. The instructions were as follows:
(Dem,1) Please look at this picture. What do you see?
(Dem.2) 4And what do yom sse here?

(Dem.1) Now how is this similar to this (refering to the lert and right members
of the pair)? Ard how is this different from this?

(Dem.2) How is this similar tc this? And how is this different from this?

In each care, mambers of the pairs were either similar in colour and size,

while different in shape, or similar in shape, while different in colour and size,

Following the two demonstration pairs, where subjects learned to say how pairs
were similar and how they differed, a trial pair was presented in the tachistoscope.
The following instructions were given:

Now I am going to show you some more pictures, like these, in this box.

When I flash the light, I want you to tell me immediatelv which you noticed
first, the similarity or the difference. Do you understand?

Three categories of objects were used as members of the pairs:

1. Gircle, called 'moon' by some.

2. Square, called 'hut' or 'box' by some.

3. Triangle, called 'tent' by some.

Two attributeg of objects were used:

1. Colour, which could be: 1 - red, or 2 - green,
2, Size, which conld be: 1 - large, or 2 - small,

The sequence of presentation of the pairs is given below. The numbers refer to
the categories and attributes listed above., Numbers on the left or right indicate
their relative position in the pair; the + sign indicates similarity while the

-~ gign indicates cdifference.
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. . .
Demonstration l.

Trial

Test Card 11,
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Pair Category Attribute Catezory ttribute
Colour Size Colour Size
Dem, 1 1 -4 1 2 2 1 * - -
Dem. 2 L 2 2 2 1 1 - + +
Trial 2 3 . E 1L - + ¥
i 3 1 2 2 2 2 - + +
2 2 2 1 2 1 2 4 - -
3 1l 3 1L 1 11 - + +
A 3 3 2 1 2 1 + = .
5 1L 2 i 1~ 2 2 - + +
6 1l .l NP2 1 2 + - -
7 3 3 1 2 2 1 2 " -
8 1 2 i 2 1 + - -
9 2 3 A 2 2 - + +
10 2 1 2 2 i . - + +
LI 2 2 2 1 1 2 + - -
12 3 2 2 2 1, . + e

It can be sean that, of the twelve test cards, six had similar categories with

different attribates, while six had different categories with similar attributes,

Responses were recorded as + or -, similar or different, ana these were later
scored as 'perceiving category first! or 'perceiving attribute first'. Each subject
was then assigned a 'category'! score which could range from 2 to 12. The test was
administered to all those who were not colour defectives, and could do the clogure

and assimilatiocn tests on the tachistoscope,

c) Hypotheses

Two hypotheses were set out:
1. Eskimo speakers will perceive category prior to attribute (in accordunce with
their linguistic order) more often than will non-Eskimo (English) speakers.
2. The Frobisher Bay sample, which has been more exposed to tne English language,

will perceive category prior to attribute less often than the Pond Inlet sample.

d) Results

The mean 'category' scores (perceived category prior to attribute) are as follows

Sample Language N Mean S«De
Scotland English 113 5 466 3.9
Fond Inlet BEskimo 85 2.6/ 54
Frobisher Bay Eskimo 28 6425 JANS
Total Eskimo BEskimo 113 3453 5ale
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Test of hypothesis 1:
ypothesgis £ B Z
English - Egkime =340 01

Test of hypothesis 2:

Frobisher Bay - Pond Inlet ~3hd 01

e) Diszussion

No obvious reason can be seen for the reversal of both predictions. A tentative
suggestion can be made however, about the relative effectiveness of colour in
gaining the attention of Eskimo and Scotuish subjects.

The Fond Inlet sample was tested after their long and colourless winser, and
before any colouring sppeared on the land. People deprived nf colour stimulation
for seven or eight months prior tu testing might reasonably be expected to aotice
coloar before anything else. However the Frobisher Bay sample has the opportunity,
throughout the winter, to watch colour moviem and peruse magazines; their colour

stimulation prior to testing was probably on a par with both Scottish samples.

This suggestion corresponds quite well to the observed differences betireen the
samples§ lhe Frobisher Bay and Scottish samples do not differ significantly from
each other in 'category' score, while the Pond Inlet score is significantly

lower than both,.

f) Conclusions

Both predictions have been significantly reversed, and the suggestion has
been made that the relative effectiveness of colour in gaining attention might be
responsible, It can only be concluded that if the sequence of processing visual
material is influenced by the language one speaks, then the effeet can be sasily

masked by other factors not considered in the original hypothesis.
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4) Gene Conclusions: the Sapir-Who othegi

These two studies add to the growing mass of equivocal findings pertaining to
the Sapir-Whorf Hypothesis, The first study appears to uphold the Hypothesis,
while the second does not confirm it. It is apparent that, as it stands, the
Hypothesis is too vagne; an almost infinite number of specific testable hypotheses
may be derived from the present formulation, and on the basis of chance alone, one
might expect some results to favour it. More preeise reformulations are therefore

necessary to make the Hypothesis amenable to valid experimental investigation,

References

rown R., Language and Categories; in, Bruner T.S., Gozdnow J.J. and Austin G.A.,

A Study of Thinking, Londons Chapman and Hall, 1956.

Brown R., Words aad Things, Glencoe: Free Press, 1658,

Brown R. and Lenneberg E., A study in language and cognition, J.Abn.Soc,Psych.,
1954, 49, 454-L62.

Brown R, and Lenneberg E.,, Studies in Linguistic Relativity; in, Maccoby E.,

Newcomb T, and Hartley E.,(eds), Readings in 3ocial Psycholozy, New Yorks

Henry Holt, 1958, pp. 9-18.

Bruner J.S., On perceptual readiness, Psych.Rev., 1957, 64, 123-152.

Carroll J.B., Some Psvchological Effects of Language Structure; in, Hoch P. and
Zubin J.,(eds), Psyc thology of Co ation, New York: Grune and
Stratton, 1958, pp.28-36.

Carroll J.B., Linguistic Relativity, contrastive linguistics and language learning,

Int.Rev, of A i in Teaching, 1963, 1, 1-20.

Carroll J.B. and Casagrande J.B., The Function o ass tion in
Behaviour; in, Maccoby E., Newcomb T. and Hartley E.,(eds), Readings in

Social Pgsychology, New York: Henry Holt, 1958, pp. 18-3l.



~209~

Dalby D., Personal gommunication, 1964.

Fighman J.A., 4 systematization of tie Whorfian hypothesis, Behavioural Secience,
1960, 5, 323-339.

Flavell J., L test of the Whorfian hypothesis, Psych.Reports, 1958, 4, 455-462.

Gastil R.D., Relative linguistic determinisms, Anth,Ling., 1959, 1, 24-38,

Henle P., Language, Thought and Culture, 1958.

Hoijer H., The Relation of Language to Culture; in, Krneber i.,(el), Anthropolory
Today, Chicago: Chicago U, Press, 1953, pp. 554=573.

Hoijer H.,(ed), Language ir_Culture, fmer./nth,issoc, Memoir,no.79, 1954.

Kluckhohn C.,, Notes cn some anthropological aspects of communication, imgr,intli.,
1961, §£3, 895-910. ;

Lenneberg E., Cognition in ethnolinguistics, Language, 1953, 29, 463-471.

MaClay H., 4n experimental study of language and non-linguistio behaviour,
SsWeJ.lnth., 1958, 14, 220-229.

Osgood C.E.,(ed", ngchogiaggiggigg, JeAbn,Soc.Psyche, 1954, 49

Sapir E., The status cf linguistics as a science, Language, 1929, 5, 207-214.

Scott J.P.L., fm Introduction to Temne Grammar, Freetown: Gcv't. Printing Dept. 1956

Stefansson V,, My Life With the Eskimo, Londen: 1913,

Thibert i., Dictionary: Egiimo-English, English-Fskimo, Ottawas: U. of Ottawa Press,
1958,

Trager ..., The systematization of the Whorf hypothesis, Anth.ling., 1959, 1, 31-35:

Whorf B.L., Linguistics as an exact science, Techncl.Rev., 194C, 43, 61-63 and 80-83



~210-

Appendix 4

Forms



211~
susJECT IHFORMATION FORM
PERSONAL DATA

]QAI"IE 4 ® & & & % 8 % 8 8 80O R NS IO A e e d s s

LOCATION

SUBJECT nNU.

e 8 @0 F v .

LI R R I T TN T TR T I I B B

AG}B L SEX L B IJII.ARITJ&.L STAT‘L"‘S ¥ 8 8 ® s S 8 8 00 % 8 B S S BT eSS ee e !\EO. LI
OCCUPATION scasonesasacenase CHILDHEN Misese Fooses AGES
MAGIC/WITCH +...0s PRACTICE 5 4 3 2

RELIGION .veseaeeeses PRACTICE 54 3 2 1

C T,
10k

U

\A‘I‘}:‘l‘ “ 80 80 EDUCJﬁ.TIOI\! ® 8 8 s 0w s 8 P}::J‘:CIJJ

L
G‘:}{ERAL HEALTrI "N EEEEEEE N T T i i A B R B A R R BRI BN N R B B BN R B R B B A B L L
E

LANGUAGE

L I

OTHER <.

s S gt | '\—f"'_"""‘ i :
5 TROUBLE 9 2 08 C o9 eeerPevIONOOBE®EEssEI0 0B RNsseERErIIERLSelagunRoebRoBsORNeonesash

EAR TROUBLE LRI B A S N R U O I B I TR BN R R R I
COL()IJ-R VISIOL\:‘ II....OI'.OC.."..l..l...llACUIT‘I F.‘-tlo.cocoa-lq‘oc-.-n-.-o..¢|

VISUAL ENVIROKMENT
‘;'!H :r': RE BO Rlﬂ ® 8 8 & 8 5 8 s 0 ST s s s H 'f —LI
HOT]S}E 'J:'YPE ® 0 & F % B P S B B S S SRS A aee e

RALSED

LHCAPACITIES

LR B I A O R R I

* & 5 8 0 4 % 8 L P eS8 e e w8 R

R Vv U

_F"'J.'{J.;ISH_[LGS DR R S B SR I S R

VIEWS FROM HIILS 2 1 0 BuSH 2 1 O FIhLDS 2 1 0 EAPANSE OF w%ATER 21 O
TRAVELLED MUCH 2 1 O WHERE sseennmssvssves

WORK: INDOORS 2 1 O 1 2 OUTDOORS
CHILDHOOD

DOLIKAKT: FATHER 2 1 O L 2 WMOTHER
COMMENTS O :
FATHER +-vveennveenseesneeensessaneannen,
FARILT DISOIPLINE «evonvenseensennennns
e
WHAT AKRE YOJR PHOPLE LIKE seeecesescccans
AT T3 GOUD AZOUT TUUK EHUPLE ..vvenen.,
HAT TS BAD £50UT YOUR PEOBLE +.ve...sn..
MAT T3 TWPORTANY TN LIFE 10 YOUK PEOPLE
AT T3 THEORLANE T LIFE 10 YOU +vvvor.,

L B I BRI O D O I B O IR BN TR R IR I I I I B I B B

WHY ARE YOU ANSWERING THESE QUESTIVLS ...

b il

BoORDege oBO ¢4 eBY 04080a0.5Y. §iORE INFLUENCE

L]

L]

DESCRIBE
RECREATON:2 10 1 2

D s

L

L L O B I B R B IO R O I B I I N e O B B R A A A AR BN R N R N ]

FATHER 2 1 0 1 2

PLRERTS RELATIONS

LR I

* & 8 8 0 a8

L L B

L A S R I

LI A S A Y

L L L

L B O I

LEISURE S

MOTHER

2

e 5 8 8 & & 0 9 %D 8 8 8 4 e 8 F e e 0w

LI I I Y

" s 8 80 800

L A

L A ]

L B

L

* 0o e 0w

LR

LI I

L

LA BN BN B L BB B B B B R

. 8 8 85 0

LI

. e

- 8 o

1'10r£:r1f.:j{ LR A A B R R I O O D B I A A O BN B A A O DR A B R I N O R R R R N R B R O RN

® & 9 0008 e

LI I I A

o8 8 80880

L B B B B

LI I A N

o 8 8 8 8888

LI I T I T I T T I I I I T I

21041

=

-8 s 0 00 8 08P

® 8 % & 0 9 B ® B B P Y g e



RAVEN MAY
L >

RICES

SUBJECT

1\501 L T - I P I I ]
s e e s —

TOTAL SCORE ...

P o8 @ ¢ 8 08 e s e s =8 000

KOHS BLOCKS

o 8 8 ® v 8 8 @ I‘GIAJJ .J.IillE ')

e %8 % 0 e e0 0.

LR I I I T )

Te 8 %8 08 8

A [\ A : J C ) N | B i

' T T
‘1 i ; !

ER : : s
L2 :
12
4 | '
f )
L2 : i
) ‘ i

7

8

9 i ]
LIOE .
it :
! 1. B PRI,
}:;};_‘_Jq:":___...___..t pomcsceng : - s AR i ; I
1 : ' | i !

- % e c 808 e Qe

LRI B I B I

4 & & 0 0 O 8 9 9 0

BINOCULAR RIVALRY

| DES| TIEE | MOVES PES{T | M| SCORE
1 | | 3
+ —d ]
o | 5
3 ‘ 6
i 6
Z 7
6 7
| 7 i
8 g |
g a
10 g
11 é
i2) .
15 5
14 5
15 ) ) 9
16 T 10
17 R T

REMARKS

LI R B

VT e ATHEQ
REFARKS

*® s ® H e 80
*® 8 8 ® 2w s

LI I

o F e s e e e
v e e 8080w

fUTAL

TOTAL "I

. 0

4

P

ry

-

REw

B

ORI

i
i

L

I I I O

a8 e @ % w8 s AL

!':PJ;Sc SRR I

® ¢ 0 0t @ e eF 0N



ILLUSIVH S

: *_'J'_T_RIIAL T t “‘n..\,r"l\gz__

1 RB__
2 R L

o £ b b

'3 R L

_ R
T B 64, R
ERO
f B 166° R L.
T B 672 R Lt
T sl 68, R L. |
g —

e« SR ——

e l
Jui‘t!‘xﬁl\.b s ® 8B s e ol

I I N B A R I

o

L
v st i o
R - ‘25 R B 4401 R L
R i__ __....: 41 I

o

1

N

---------------

A OE R IR

ooooooooooooooooo

ooooooooooooooooo

i

il
A\

TITCHELR e

-------------

316— R B A;j 31 i _*_'__:ID?_ 4:_@,‘ _I‘}." B 1: 61_3_, r{ .,_..-.L! AR, * w e 609 =08 LU L ] lu

t b Bzl mr B ba7i v B 4624 R Ll Teseseseciesiec.s :
EMPEDDED FICURES

. TRIAL; FIGURE .  TINE T TREsARRS ;

. 2 i D-1 i ; ;

i : e O S T

e i i

P4 A-2 !

b5 C-2 ;

L6 G-1 i

H LT - — N

f T A-3 :;

e s = i p 1

i 1 -
8 H~1 i
9 RG]
" o e e e s
= = . _ __*ﬂn____nl
12 B=3 1 E

VAL

Ji S
e T

.., REFARKS .

- & & 0 v

@ ® ® 8 8 P R8RSR e

L I I I IR T I I I I A I A

R I T I O T T T R R N S U T TN ]



ORGANIZATION

1 2 | 3 ] 4 [ 5 6 7 & 9 10 ] 11 {iTOT
'p,f i N
W/2
.
u/?
! b oot
! ! g
12 N
17 - o _;:j‘"”_ -
- 14 -
15 I ] e
16 S ——
b -
REMARKS «oenevsnreonnansasnnsanans 3 B § EaEE R s S ———— )
SHAPRS i1+ 5 1 4 5 5 7 G T

l"‘"mmwmw

3 (
R ERE a3 i1 2] | -
P 2 25 E 1 T 0|13
! i | | S N
DI o cining s o v WEONBE osovvmnnss BOOBE ovans s ios
FERANES aiiss 5iniens b aesess Eaisss & Ty T — e G 5.4
TEMKE-ENGLISH
il 5 3 4 5 5 7 & g 1 10 1 11 117
CHOICH R
TIME i ; . S
BEORES T suamsnsin B b dbswe vee REMARKS veveeessoannnnns e eeeeanee N
oY T —— SRR BRI S s ‘



; -215- .

2 i . S S | e 0 ) e RS 4 oy P BB 1S s ity e g e e o

1
y
:
!

}‘!‘AI\&E ® ® 8 % % 8 5 8 28 S S E s D SRR LOC. L B B B B D B B BB B R I B I BN RN RN I I N i‘&‘(). L

SCCRE: 0 1 2 3 4 5
REi

on
<,
Qo
-
L]
L]
L
Ll
-
-
-
L]
-
-
L]
L ]
L]
.
-
.
-
o
L]
.
-
L]
-
-
L]
L]
-
-
-
L]
L]
-
L ]

'114RKS ® @ & & 00 & D S 88 S B S E SN EFDO a0 RS e S A s eSS RN eSS ST OSSR e P LR

.
L]
L]

.
.
-
L]
-
L]
L]
*
.
.
.
-
®
.
-
-
-
°
-
L]
s
.

L]
-
.
L
-
L]
L]
L]
.
.
-
-
.
-
-
.
]
.
L]
.
.
.
-
.
L]
L]
L]
L]
L]
-
®
L]
.
-
L]
L]
-
L]
Ll
s
.
.
-
.
L]
-



i
{

e

i
1
H
i '
: i
: i
i s
i
= ez iy e
toy HoE
* s @ P @3 8 e e L o8 . eslt ssssssssassas e I I R I B I R I R ]
]
H
LR T I N I I L L . I A T A R A - 1.-....--.-0.-....-.---.
R I ] . e s 30 - I I I 0w I R I T I
R R .. . e ‘s . " e - »» LR
I I R I ) . > e . 5.&- LI N N * o . ..o
L A I .. ® & a a CE * o % 90008 LI LR
LI I I I I I * e L - L I LI L B L LI B
L R I R I . s . A ies e LA A B B -0 - e
- 5] 4 MMM AT
. £ 3 4 TOLEL
1T ATTH T b
CHANGE i
e g v . . e e — 3 R o A e i R U o S
DBYNTONT O '
PREDICTIC :
i [ L.
B e T S ———
T
o v e - . L LR wdiits w L LI I T R I T R ) " " e 880 b
LR ) .. - w8 @ ® ce ke CRC I I LI LR R R A R B A B R I
CC IR R N A .. -2 . Y I ) L A A LY LR R B R I A I B I R I R A
'
L T R I A .. . v L B R A I .o R R I A
L R I I R I - “ . L LI R B " e L S I T S R I A I I A A LR R
® % ® 0@ %8s a0 s e “vow L ] € o % 48w o2m . a L I S T I I T I I I T I
LR IR R I . s - R R CR N A ) L LR I I B TR I I I I T I R I
LR O DR B B .. - s 8 LA I LR I B L LA A B L LR I I BN R B B B N RN A



