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AN EXPERIMENT IN AFRICAN

EDUCATION IN KENYA

I. The New Idea

T N the Rhodes memorial lectures, General Smuts
emphasises the importance of recognising that the

development of the African depends largely on the
reaction of the African to the European civilisation
with which he comes inevitably into contact. His
educational policy for the civilised native is summed
up in the sentence, ' white employment is his best
school.'

It is not the least of the difficulties with which
those who are responsible for guiding the develop¬
ment of the native have to contend that the politicians,
who in the last resort are our masters in these things,
fail to recognise that there has been of late years a
great revolution in regard to the handling of the
educational problems of the native. On the one hand,
it is no longer true that those who desire the develop¬
ment of the native believe in the efficacy of a purely
literary education ; on the other hand, the educa¬
tion of the native by means of forced labour is, as far
as the great bulk of European opinion is concerned,
a thing of the remote past. These are the Aunt
Sallies which are put up either by those who hold that
education is in itself bad or by those who regard the
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past errors of some despotic European as typical of
all Europeans.

The problem of native development in its widest
sense is recognised more and more as being both an
economic problem and a social problem. On the socal
side the development of the native involves a revolu¬
tion, not necessarily in his tribal life or in his relation
to his neighbours, but in his manner of living in his
own home. That social revolution, which has begun
in the native reserves, involves inevitably an economic
revolution not less important. If the efforts which
are being made in Africa to help the native to develop
socially and economically are a success, that success
carries with it inevitably a complete change in the
relations between black and white. To express the
result in its lowest terms, the native will come to
realise more and more that his social betterment
involves him in greater needs, which he can secure
either by working for the European or by improving
his own methods of production. The European will
realise that by encouraging the native in both direc¬
tions, he is working in his own interests as well as in
those of the native.

How far it is possible and practicable to help the
native to develop along those lines is a question which
the following account of the results, in an individual
instance, of an educational experiment in Kenya may
help to answer.
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II. Justin, a Pioneer
He was a little fellow, as most of his people still

are, about the height of Mr. Lloyd George, perhaps,
though slighter,for he was suffering from phthisis; but
it was only later, as 1 thought over the full magnitude
of his achievement and realised the infinite capacity for
taking pains which alone could have made it possible,
that I remembered that he was not tall. At the time
I was too much interested in the things he was show¬
ing me and the explanations he was giving to notice
much about him ; he was too good a propagandist to
allow his visitor's attention to be diverted to anything
so unimportant as himself. He was an artist as well
as a craftsman, and for two hours he never failed to
'

get across.' I doubt if inspiration has ever failed
him, for he is in love with life ; the wonder is how he
does it all, how he can find the energy to translate it
all into action, and the time. The chemists have a
word for the energy part of it, catalytic, but the
question of time must remain a mystery. He is a
Kikuyu by race, and a Jeanes teacher by profession,
and his father, who died only the other day, was a
witch doctor of some repute. But before I tell of the
truly remarkable demonstration which he gave me of
the way in which his particular patch of Africa was
being remade, and of all that he hoped to do, I must
first explain as best I can what a Jeanes teacher is, and
tell something of the dragon of ignorance and super¬
stition and fear against which he has couched his
lance and of the squalor of the Augean stables which
he means to clean.

His folk, the Akikuyu, are a Bantu-speaking
3
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people living on rich land in the Highlands of Kenya.
They are an agricultural tribe and own no small
number of stock, both cattle and sheep and goats.
They have been settled sufficiently long to have a
complicated system of land tenure, and they have
some fables and make rude pottery and have worked
iron. They are a pleasant folk if you know them,
though this is not, perhaps, the general opinion, and
many of them are very charming little people, but
fear still holds them only too often, fear of a thousand
things seen and unseen, and they are suspicious and
self-conscious ; they have not found themselves ; and
they class ourselves on occasion with nature and the
Masai, who have ever been against them. That is as
far as their culture goes. They are intelligent, but
they have little knowledge, and the tribe maintains
its numbers by bringing into the world many times
the number of babies that should be necessary. The
folk are of small stature for the most part, perhaps to
some degree because it is inborn, but to no small
degree because as babies they are wrongly fed, and
because childhood is spent acquiring immunity from
disease. Parasites play a great part in hindering their
development, and probably in reducing their capacity
for both physical and mental work. And ever they
spend the hours of darkness in a hut, the atmosphere
of which is vitiated beyond belief.

Their villages, like almost all African villages, are
squalid to a degree. Goat dung and cattle dung and
all kinds of domestic refuse litter the village, and
outside the ground is fouled with human excrement.
The folk themselves are unwashed. The young men
on a gala day, shining with oil and bright with feathers
and red clay, may be a fine sight, and the young
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women also, but they are not clean, nor are their
dressed skins or blankets. When the oil and the
red mud go, caked dirt remains, and for the doctor
or the nurse who handles the children and the older folk
it is often no pleasant business. In the dust and ashes
of the village pot-bellied children play—pot-bellied
children scabbed with itch or yaws, with filthy
hands, and dirty skins, and running noses. And
enough survive to maintain the numbers of the
tribe, or, as is likely nowadays, to increase it.
The women are no better—caked in dirt, clothed
in filthy skins, they prepare the food with hands
which are never washed, in pots that are never cleaned;
and at night the family, together with the goats
and calves and fowls, crawl to rest in mean, airless,
unlit hovels filled with smoke and the stench of
animals and man ; and the countless rats awaken.

Such is the average Kikuyu village to-day, and for
that matter the average village of Africa, the villages
he is going to remake ; and in such a village Justin
first saw the light, for, thirty years ago, when railhead
had not yet reached Nairobi, there was nothing else.
The tale as here told is true, plain, and unvarnished,
and under such conditions women are brought to bed
and delivered, and children die or live to die old
men, and in the years between are on occasion merry,
and almost always the pleasant little people whom
we know. But is it a wonder that fear is never far
away ? Plague and pestilence come in a night, the
young men die and the cattle sicken, the rains fail
and the locust cloud looms on the horizon, and stark
famine stalks through the land. To have witch
doctors in such circumstances is only common sense,
and if these doctors, bred of fear, come ultimately to
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batten on it, who can wonder ? Till but a few years
ago the dying were cast from the huts into the bush,
there, dead or still dying, to be devoured by the
hyena, for, as no one might touch the dead, the dying
must be removed in time. But it would be wrong
to call the people cruel—the custom was cruel, the
people only ignorant and afraid. The custom is
disappearing now, though it is still almost impossible
to get a Kikuyu to touch the dead body of a stranger,
and there are other things they fear to deal with.
Superstition, doubtless soundly sanitary in its origin,
makes sanitation difficult to-day.

These are some things we know, but few of us
speak their language, and still fewer know the in¬
numerable taboos of native life, and ever we must be
offending, whether we would help at childbirth, or in

- the ordinary affairs of life, or, as we have done, at
death. It is for these reasons among others that my
friend's work is so remarkable.

I have described the average village, the great
majority of villages in fact, but in places changes have
taken place. The business of throwing the dying
into the bush is stopping. Some of the men folk of
the tribe have been trained, in the King's African
Rifles or as police Askari, to be clean, and have
learned discipline and to have less fear of the un¬
known. Some men and a few women have learned
new things at missions and on European farms,
and a few homes have been affected. Slowly khaki is
replacing skins or blankets, and of late years even
the fashions of the women have been changing. For
a generation now government officers in the native
reserves have built roads, have endeavoured to improve
crops, to afforest the land, and to prevent famine.
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They have governed with an even hand, and in a
hundred ways have laboured and struggled through
long days and against great odds to do something for
the land, and for a fear-ridden and suspicious people,
or at the least to keep both from harm; they have
been no mean missionaries of action, and much has
been accomplished. Famine is less often terrible,
pestilence is sometimes held in check, fear has in
places been conquered, and some confidence has been
established. Some few of the Kikuyu are beginning
to look out on to the world which has opened to
them, and some are browsing over new ideas; but
because we started at so low a point, because fear was
so dominant that for long but little was possible, and
partly because in these circumstances the outlook
was too dark to encourage much hope of carrying
out any fundamental reconstruction, and partly,
perhaps, because our conception of the meaning and
possibilities of education were those of our time, but
little reconstruction has yet been achieved in the
home life of the people. The villages of to-day are
just such as that in which some thirty years ago
Justin, naked and unashamed, played and survived.
A few men folk have been affected, it is true, but it
is only too well known that the labourer, or even
the soldier or the policeman, when he returns to his
reserve, reverts, and the culture of their children is
that of their wives, the culture of the average village.

But the work of these years in Africa has opened
a vista, the folk are approachable now and the
District Officer recognised as a protector, and during
these same years there has been progress elsewhere.
Administration in England to-day is a far more
comprehensive business, and covers a far wider field
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than was the case even a few years ago; education has
become a function of administration and has a wider
meaning, and is a more liberal term. Educational
methods which result in education have been devised
to replace methods which were productive of little
good and often of much harm ; the importance and
the possibilities of the child have been realised ; the
Local Authority—the meeting of the elders as it
were—employs not only a sanitary inspector, but a
child welfare officer, the conscience of the Councillor
has developed, the Authority is propagandist, and the
remaking of urban and rural England is in hand.
What is being done in Africa ?

In Kenya a beginning has been made, though but
little has yet been heard of it, for the experiment has
so far been carried out in its completeness only on a
small scale, and Government itself has made the ex¬

periment ; it has been done through the Education
Department, carefully and scientifically, and my
friend, who was a pupil of the Jeanes School, has
carried it out.

Now up to the present, as we have seen, we have
hardly touched the people in their homes, for even
such important agents as the District Officer, the
King's African Rifles, the police and the settler have
affected only the male members of the population.
The missions and the settlers' wives, it is true, have
done something for the women, but the oppor¬
tunities of the latter have been limited, and the
equipment and the training of the former have been
inadequate for the task, nor always has the task been
understood. Fundamentally the task was to educate,
but the administrator had little hand in direction,
the task was relegated to the missionary, and for the
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most part letters alone received attention ; and little
more was accomplished or attempted than to cover
the country with a network of ' bush ' schools where
pupil teachers, themselves but poorly educated, halt¬
ingly, and without method or supervision, taught the
three R's for a living. And innumerable children
wasted time—Justin, I expect, was no exception. Rut
the bush schools, if poor or even bad, were all that
there were, and at the least they represented an organisa¬
tion stretching out over rural Africa. Constructive
supervision was required, a leaf was taken from an
American notebook, and a J eanes school was established
in Kenya with the help of the Carnegie Trust.

To this school, which is a school for the training
of teachers, come native teachers selected by the
missions, and among them only four years ago came
Justin, then a bush teacher and still but poorly edu¬
cated. He was accompanied by his wife and child¬
ren, and the whole family was trained. He was
taught new methods of teaching and new subjects:
hygiene and better methods of living had an out¬
standing place ; agriculture and economics had also
a place, and everything had a definite relation to
village life. The importance of play and the im¬
portance of beauty were not forgotten. It was
impressed on him that he had a function among
the parents as well as among the children, and a
great function in relation to the life of the whole
community in his district. And his wife was taught
to knit, and sew, and cook. After two years he
returned to his district and settled in his village
to do what he could to put new life into the bush
schools in his area, and to help his people—a difficult

* job. Without powers, without prestige, the Jeanes
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teacher goes back to his district to battle with custom,
prejudice, and disease, to teach and to inspire his
people with enthusiasm for new things, and to do
this without losing or wasting whatever may be of
value in native life and custom as it now is—to
remake rural Africa. It is a fine conception, and if
a system has been established which enables it to
be carried into effect it is a great thing; and I went
out to see how a Jeanes teacher works in the field.

We met Justin at a bush school, it was in the native
reserve, but it did not, like most such schools, justify its
name. There was no bush. Instead there were trim
lawns of Kikuyu grass, green and fresh, neat paths and
flowers and fruit trees, and a large field cultivated by
the pupils. The school building, a mud and wattle
affair with a grass roof, was none too good, but it was
clean and tidy. Justin quite rightly is dissatisfied with
it, and he has collected over a thousand shillings for its
rebuilding. There are some other small buildings or
shelters in which outdoor classes are held, and one in
which his wife teaches the mothers knitting and sewing.
I saw some of the knitting. To begin with I was
shown an enormous sock. It would have been an out¬

size even for a giant, and for the moment 1 was griev¬
ously disappointed, till it was explained that this was a
practice sock ; it was made of material obtained by
unripping sacking, and it had been unripped and re-
knitted many times. Then I saw other socks, and
jumpers for the children, all made of real wool, and
all well made. The knitting needles are fashioned from
bamboo cane. If these jumpers become popular many
lives will be saved, for the mornings and the evenings
are cold in this part of the country, and pneumonia is
our most killing disease. Then there was a workshop.
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The bench and all the fittings had been made by Justin,
and here he taught both children and parents simple
carpentry, how to make chairs and tables and cots,
and door and window frames, and food cupboards and
boxes out of packing case wood which he buys in
Nairobi. He is building a new carpentry shed, and it
is being excellently done. The framework is of wattle
poles, of which I shall have more to say later. I asked
if there was a school latrine, and it was shown to me.
It was a pit latrine, and clean, and it is being used.
The adult Kikuyu has strong objections to using a
latrine, but if the children are being trained our diffi¬
culties will soon be over. As for the children them¬
selves, they were all fairly clean and many of them
remarkably so. They are taught to come clean to
school and they are taught to sweep the school daily.
Justin himself has six children, and two of the oldest
attend this school. I saw them. They had decent
print dresses and could not possibly have been cleaner.

Then we went to his own house. We went by car,
with some little difficulty, it is true, over a rough road
which he had lately persuaded the native authority to
put through. Most of the way the road was bordered
by native wattle plantations. After about a couple of
miles a sharp turn to the right brought us into a neat,
well-swept path, bordered with the kind of carnation
plant which does not flower well in this country but
which is excellent for edging paths, and we found
ourselves at his house. It was not a large house,
even as the houses of some of the better educated
natives go, but it was full of interest. He intends to
build a better house shortly, but of that later. The
present house is well built of wattle and daub, and it
has a grass roof, the walls are eight feet high, and it
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has three rooms. The central room has a door back
and front and is the living room ; it contained an
oblong table covered with a clean cotton trade blanket,
and there were three bent-wood chairs. All had been
made by himself. An interesting feature of the room
was that it had a ceiling—made of flattened kerosine
tins. On the right, opening off the central room, was
his wife's room, and on the left the children's room.
The latter contained two smallish beds or cots, but no
blankets or bedding. I asked about the bedding and
was told that children's bedding had to be washed not
infrequently. I noticed it later spread out over a neat
macrocarpa hedge drying in the sun. It was ragged,
perhaps, but clean. His own bedroom was a small
detached building of light but unmudded wattle con¬
struction through which all the winds of heaven could
blow—he had, as I have said, phthisis. To one side of
the house was a small detached wattle and daub kitchen,
and on a rough table pots and pans of aluminium, and
plates and mugs of enamel were turned out in the sun.
The kitchen was swept and clean.

Behind the house and to one side was a thing I had
never before seen in the Kikuyu country—a pleasure
garden. An excellent piece of green turf with some
shade trees, a path surrounded it, and outside of that
were beds bright with flowers. On the small lawn and
on a rug of some kind were his four younger children,
clothed, clean, fat, and healthy. Further over was a
large kitchen garden with rows of most excellent
cabbages, carrots, beans and peas, among which his
wife, bare-footed but cleanly clad in a blue print frock,
was working. In front of the house was a large
orchard with well-grown custard apple trees, lemons,
and loquots. Here and there were some trees and
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shrubs, which, he explained, were old-fashioned
remedies. He asked me to have the roots analysed.
Then there was a store full of hoes and odds and ends,
and an improved type of grain store, all built of wattle.
About fifteen yards from the house was a pit latrine.
Beyond was a piece of land about a quarter of an acre
in extent enclosed by a high palisade of interwoven
wattle branches. He unlocked a door to let us in and
we found it to be a large hen run, complete with
coops and perches. In the centre a wattle frame
building about fifteen feet by eight was in course of
construction. I asked what it was and he explained
that it was to be a goat house. 'Our people,' he said,
'

say that goats will not thrive unless they are kept in
the huts we sleep in, but it is not true ; my goats will
get fat here and then the people can come and see.'
Another sanitary reform to be begun ! Then we went
down the hillside by a good path, and here I was
surprised indeed. At the end of the path was a small
mud and wattle building with a tin roof. Another
latrine, I thought. But no. He unlocked the door—
there were padlocks everywhere—and showed me a
protected water supply ! A barrel had been let into
the ground, all but two inches, which remained to
keep back spillings, and a gourd with a handle was
available for ladling out the water. It was spring
water, and it was certainly well protected. Lower
down, he said, he had a tree nursery which was irrigated
from a furrow, but I had no time to explore further,
and we returned to the house. Here I was shown
more things—a hut with a dwarf wall, and a table
and some chairs where he could sit with his friends,
and a curious little square building with a wooden
floor set on piles which he called his office. It had a
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window and a table and chair, a file of Habari, the
native monthly paper edited at the Jeanes school and
published by Government, piles of odd papers and
letters, and notebook upon notebook filled with
Kikuyu proverbs, tales, and folk-lore which he had
written down and which he is anxious to have published.
Though he was a seller of new lamps he had no inten¬
tion of letting the old ones go out so long as their
light was needed. And he kept old lamps lit also in
another way. He wore a queer fur cap ; it was the
badge, I was told, of a kind of scouting organisation
he had instituted among the boys in the neighbour¬
hood, which kept old names and was interwoven in a
curious fashion with old ways and discipline.

Then at last we sat down on his home-made bent-
wood chairs in the shade of his wattle trees to discuss
methods of building and the design of houses. He
was going to build a new house, and it was already
pegged out. I wanted to measure it, but he knew
the measurements, twenty-four feet long by fourteen
feet, rectangular, with windows, and to be divided
into two large rooms, one to be a living room, and
one for his wife, and two small rooms for the children.
The children were growing up and the girls must
have a room to themselves. The height of the walls
was to be eight feet. He would cut his wattle poles
ten feet long, char two feet at the ends which went
into the ground to protect them from white ants, and
that would leave him with an eight foot wall. I asked
why not a higher wall, say ten feet, it would be
cooler and airier, eight feet was perhaps on the small
side. He agreed that ten feet might be better.
' But,' he said, ' 1 am not merely building this house
to live in. I want other people to build such houses
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also. It has to serve as a demonstration. To-day
our people live in huts with walls only four feet high.
If you put them in a house with walls ten feet high,
they might feel lost. But I think we can get eight
feet.' It was the correct answer. He is going to put
a corrugated iron roof on his new house, and for that
1 am sorry, but I do not know what else he can do.
The grass in his part of the country is poor stuff for
thatching ; but undoubtedly corrugated iron is ugly.
It is a curious thing, that squalid and terrible as the
huts below them are, the thatched roofs which his
people have made for generations fit into the country¬
side ; they make a picture which is Africa, and they
suggest a home. But there is nothing homely about
corrugated iron. I think I know what could replace
them without spoiling Africa, if only it could be done.
If I blot out the grass roofs and see instead red tiles
or shingles showing through the openings in the
wattle and on the hillsides over mile upon mile of
country which will be better wooded than the country
of to-day, I know that I have not spoiled the picture.
Surely in remaking Africa we need not spoil it as in
some places already we have begun to do !

One other thing he showed me—his plantations.
He had some well-grown plums planted ten years
ago, and much wattle, and it was the latter that had
enabled him to do much that he had done. His
house, his stores, his kitchen, the splendid palisading
round his fowl run, his excellent goat house, all were
due to wattle, for without it there is little wood in
all that country-side. It costs him little but time and
a few nails to build j it enables him to build high and
well, it provides him with firewood, and he sells the
bark, and Europe benefits, and, in addition, his plant-
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ations and his people's—for all Kikuyu is now being
planted up—have transformed the country-side, and in
what was hot, unshaded land, show dark and throw
long shadows. Surrey and Perthshire know no better
views ; but tin roofs—surely we could prevent that
desecration! India and Ceylon and all the East have
known better this thousand years or more, and the
prosperous peasant there passes not to tin but tiles.

Be that as it may, Justin has set his hand to a great
work, he has shown what can be done, and he has
been the first to do it, and though imperfect, yet his
work is outstanding in that it is comprehensive and
complete ; no point of hygiene has been overlooked,
his children are cared for, and everywhere was evident
the practical application of new knowledge; and
culture, too, was evident—and, when you think of it,
culture in one of its highest forms—a self-made
library of the stories of his people.

But alone Justin cannot remake Africa, he is a
pioneer, not an administrator. He has, however,
shown the way and the possibilities, and he is one of
an increasing band. I meant to ask about his
accomplishment in the neighbourhood, but we had no
time. It did not matter. An example such as he
has set cannot but have effect, and in the school his
influence was evident. Can the movement be made
more general ? Can the remaking of Africa now go
on? In Kenya undoubtedly it can.

I have commented on the completeness of Justin's
work, but it was remarkable also in another way, in
its simplicity. It was simple to a degree, it was only
a matter of wattle poles and nails, a measuring tape
and holes in the ground, and a needle and thread and
soap and water, a few print frocks and some pots of
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aluminium and some mugs of enamelled iron, and the
keeping of accounts. Simple as it was, however, it
would not have been achieved without an infinite

capacity for taking pains. But think of the impli¬
cations. Justin, though a teacher first, is yet no mean
producer ; he hires a man, and because he has given
him effective tools and method, more work is done
at smaller charges and there is the greater surplus for
exchange. How many millions of enamelled mugs,
of bags of nails, of yards of print, of ploughs and
hoes are still required ? And later, how much in the
way of glass and steel-framed windows ? Another
chapter in the romance of commerce to be written,
for none of these things are made in Africa.

I have spoken of the magnitude of Justin's achieve¬
ment, and the words are not wrong. Born and bred
in the squalor of Africa, he had acquired new
knowledge and applied it, he had built a home which
it was a pleasure to visit, squalor had utterly
disappeared, and he had made no mistakes ; there
was nothing of Europe but what should be there,
though some things still were wanting. I thought of
other homes I knew, the squalid, untouched villages,
the improved houses of the towns where an equal if
a different squalor sometimes reigns, and ragged
pictures paper the walls of some houses which had
been built for show and are not used, and serve no

purpose but to point to ignorance. I realised the
length of the road he had travelled and the magnitude
of his achievement, for not only had he remade Africa,
but he had spoiled nothing as he worked.

Kenya,
April, 1930.
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THE EAST AFRICAN MEDICAL JOURNAL.

THE COMPARISON OP THE ABILITIES OF RACES:
WITH SPECIAL REFERENCE TO EAST AFRICA.

By R. A. C. Oliver, m.a., B.Ed.*

The purpose of this paper is to take stock of the compari¬
sons which have been made of the abilities of races. It is not

necessary for our purpose to define the term " race " in an

ethnological sense; suffice it to denote such groups as English¬
men and Frenchmen on the one hand, and on the other the
native Africans of their colonies. The abilities to be discussed
are the culture-making abilities, of which we may assume the
chief to be that commonly known as " general intelligence," a
factor entering into the performance of every kind of task.

There have been three main bases for the comparison of
the abilities of races. Racial abilities have been judged first by
cultural achievement, secondly by performance in psychological
tests, and thirdly by certain anatomical and histological
measurements. The first basis of comparison has been largely
theoretical and qualitative; the second and third bases have been
mainly experimental and quantitative. Let us enquire what
conclusions can be drawn from such comparisons.

A. Comparisons of Cultural Achievement.

When a comparison is made between the cultural achieve¬
ment of Europeans and that of a primitive people, it is generally
agreed that the former is superior. It is perhaps true that
" each tribe, or true national unit, regards itself as superior to
all others and holds its culture to be the best "(1). However,
only a few paradoxical minds deny that in the mastery of environ¬
ment European culture has been more successful than primitive
culture. This at any rate is the judgment usually made, and
assuming it to be correct, the question we have to discuss is
whether this superiority in cultural achievement necessarily
implies a corresponding superiority in racial ability. It can be
shown that it does not necessarily do so.

That difference in level of achievement does not depend
on difference in level of racial ability alone may be reasonably
deduced from a comparison of the cultural achievement of the
Teutonic tribes which Caesar conquered, with that of their

* The author is engaged in research in Kenya Colony on behalf of the
Carnegie Corporation of New York. He himself, however, is solely
responsible for the opinions expressed.
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present-day descendants. It is generally adjudged that there
has been a considerable cultural advance, yet there is no reason
to believe that there has been any corresponding change in innate
racial ability. There is indeed no known biological mechanism
by which a change so profound could have taken place. It is
not to be supposed, for example, that every change in culture,
for better or for worse, has somehow been paralleled by an
inheritable morphological change in the organisms of the tribes¬
men; so that if a man learned to read, for example, or to make
boots, his children would be born with an increased innate
ability to learn the art of reading or of boot-making. Such
theories of the inheritance of acquired characteristics are dis¬
credited in biology. Nor could a process of natural selection,
working either with small variations or with large mutations in
germ-plasm, have operated so to raise the whole racial level of
ability; these processes would have to operate for a very long
time to effect a change of this magnitude, and biologically the
interval in question has been but brief. In any case it may be
doubted whether within these historical times the environment,
geographical and social, has favoured the multiplication of the
more intelligent to the necessary degree; there is evidence that,
at the present time at least, the tendency is the other way.*

We are therefore driven to the conclusion that an advance
of this kind is not to be explained by biological principles.
Where then are we to look for an explanation? Psychology and
anthropology both feel that they can go some way towards pro¬
viding a solution; and with due. allowance for difference in point
of view their solutions are the same. They claim that, suppos¬
ing the innate equipment of the Teutonic tribes not to have
changed, the change in their cultures can still be accounted for
in terms of the psychology of learning or in terms of the known
principles of the development of cultures. We may here take
the anthropological point of view, as affording the clearer explana¬
tion at present, and glance at a few of the factors, other than
differences in ability, which make for differences in cultural
progress.

Human progress is due to inventions, in the widest sense
of that word. Now even if human intelligence and inventive¬
ness were everywhere of one uniform level, yet there exist
factors which would make for unevenness in the quantity and

* For example, a negative correlation between intelligence and size of
family is reported by H. B. G. Sutherland and G. H. Thomson, " The
Correlation between Intelligence and Size of Family," British Journal of
Psychology, 1926-27, 17, 81-92.
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quality of inventions. One of these factors is accident. They
are significant myths in the history of scientific progress that
ascribe the discoveries made by Newton, and by James Watt to
the accidents of a falling apple and a spluttering kettle. Many
important scientific discoveries have in sober fact been due to
some agency beyond the control of the scientist, such as the
mere carelessness of a laboratory underling. In like manner
geographical discoveries that were destined to lead to the most
radical cultural changes have in some cases been made by
mariners who were seeking something else, or who had merely
been blown out of their courses by winds they were powerless
to cope with. In lesser degree this factor of accident must be
at work all the time. It is entirely conceivable that lucky
accidents may have befallen some groups more than others, with
consequent differences in progress.

A second condition of cultural progress is the geographical
environment. On the one hand, it is possible that environments
differ in the incentive they offer to the exertion of inventiveness.
One and the same inventive ability may be called less into play
by an environment well adapted to the needs of human life than
by a less kindly habitat. Necessity is the mother of invention,
and it needed the necessity of the desert island to make an
inventor of Robinson Crusoe. On the other hand, it is certain
that environments differ in the resources they offer to human
inventiveness. This is probably the chief means by which the
environment conditions cultural progress—it sets the limits to
what inventiveness can accomplish. One cannot make bricks
without straw; and it is possible that the lack of coal deposits
in the environment of a group imposes a serious limit on what
that group can accomplish.

A yet more important variable in the culture-making of
groups is their ethnological environment. Accretions to the
culture of a group are not necessarily the inventions of that group
itself. With few or no exceptions groups have borrowed and
assimilated the culture traits of other groups with which they
were in any way, direct or indirect, in communication. The
diffusion of traits from the centres where they originate is a most
pervasive phenomenon. One school of anthropologists, indeed,
denies that any culture trait is ever invented more than once,
and asserts that the appearance of a trait in the culture of any
group other than that which originated it must infallibly be due
to diffusion. The use of this principle of explanation alone
seems to require a distortion of the facts to fit it, and to be a

gratuitous rejection of other explanatory principles. But there
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can be no doubt that it is a most potent instrument of explana¬
tion to anthropologists, and that the most advanced cultures
have been foremost in borrowing the traits of their neighbours.
Now some cultures, more than others, have undoubtedly had
the advantage of fertile ideas which they did not themselves
originate. The successive conquests of England, quite apart
from the new blood they brought, must have carried with them
very valuable contributions to the culture of the island. Western
Europe learned a good deal of its mathematics, its astronomy
and its medicine in the school of the Crusades. Africa on the
other hand has always been the Dark Continent. Its unindented
eoast-line, its steep plateau, its unnavigable rivers, its climate,
its fauna, its diseases, all have been barriers to the penetration
of cultural traits which have been of such inestimable value to

more favourably placed races.

Another factor which conditions cultural progress is the
mere size of the group. This factor operates in two ways. In
the first place, the larger the number of individuals in a group,
the greater is the chance of its producing a genius; for we may
regard a genius as an individual possessing a peculiarly happy
combination of characteristics. And it is important to note
that it is the actual number of geniuses in a group that counts,
not the proportion they bear to the group as a whole. Once a
genius makes an invention, it is as easy for a million people to
use it as for a thousand; it took an Edison to invent electric
light, but whole continents of people can turn a switch. But
there is a second way in which the size of a group conditions its
cultural progress. On the number of people who act together
depends the degree of division of labour which is possible.
Without division of labour, specialization is impossible; and
inventions are mainly the work of specialists, who have the
leisure and the knowledge to allow them to make original
contributions.

But perhaps the most important of all the non-biological
factors which condition the rate of growth of a culture, is the
size of the existing culture base. The culture base is the sum-
total of all the culture traits. The more traits there are, the
greater are the chances of new combinations of traits, that is,
of inventions. In the infancy of a culture, when the number
of existing traits is comparatively small, the origination of a new
trait must be very gradual, and must call for the exercise of
great inventiveness in proportion to its apparent difficulty. The
invention of the wheel from the data of pre-wheel days, for
example, must have been a prodigious achievement (or possibly
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a lucky accident), though since its invention it has required com¬
paratively little ingenuity to fit it to carts and chariots, to loco¬
motives and motor-cars. Nowadays inventors have at their
disposal tremendous resources of past achievement in every field
of human activity; it is therefore not surprising that inventions
accrue at an ever-increasing rate. It seems, indeed, that the
more inventions are made, the more inevitable do fresh inven¬
tions become. So used are we now to inventions, that we often
say of some invention vaguely foreseen but not yet realized, as
we said of television, that it is " bound to come." An individual
may come into the world no better equipped for life than his
ancestors, but it is not so with cultures. What is gained at one
stage of a culture may be passed on to the next; the inheritance
of acquired characteristics, though it does not hold for indi¬
viduals, does hold for cultures, and is indeed a main condition
of their growth. Every new acquisition increases the chances
of still further achievements. The growth of cultures has a

dynamics of its own. If by reason of any of the factors we have
discussed—accident, the geographical or ethnological environ¬
ment, or the size of the group—the culture of a race gains a
lead, its lead is only likely to be increased with the course of
time.

We may conclude that were the abilities of all races

biologically the same, their cultural achievements might still
differ immensely. Therefore from a comparison of their cultural
achievements no final conclusion as to their abilities can be
drawn. An advanced or a primitive stage of culture may at
most be regarded as an indication of a superior or an inferior
level of racial ability; it cannot be considered a proof of it.

B. Comparisons op Performance in Psychological Tests.

The general attitude of psychologists to the comparison
of the mental processes of races is well expressed in the follow¬
ing quotation (2). The statement was made twenty-two years
ago, but it is substantially true to-day.

" One thing the psychologist can assert with no fear of
error. Starting from the various mental processes which
are recognized in his text-books, he can assert that each of
these processes is within the capabilities of every group of
mankind. All have the same senses, the same instincts and
emotions. All discriminate, compare, reason and invent.
In all. one impulse can inhibit another, and a distant end
can be pursued to the neglect of present incitations. State-
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merits to the contrary, denying to the savage powers of
reasoning, or abstraction, or inhibition, or foresight, can be
dismissed at once. If the savage differs in these respects
from the civilized man, the difference is one of degree, and
consistent with considerable overlapping of savage and
civilized individuals. The difference of degree calls for
quantitative tests."

From this point of view, comparisons have been made of
the abilities of racial groups on the basis of their behaviour in
psychological tests. A few words may be in place as to the
nature of such tests. The ability of a person is shown by what
he can do when confronted with a problem. The individuals
who make up a tribal group face a series of problems in their
daily life, and their success in solving them constitutes the
cultural achievement of the group. The abilities of such groups
have therefore been compared, though, as we have seen, incon¬
clusively, by their cultural achievements. The comparison of
cultures is however necessarily a qualitative comparison, and
as such is not wholly satisfactory to science, which prefers where
possible to work with quantitative concepts. A psychological
test, then, is an instrument for making quantitative comparisons
between the abilities of individuals or groups. It is merely
another problem which the individual must face. It is, how¬
ever, a problem in which, ideally, all the conditions are definitely
controlled, and which calls into play in a measurable manner the
ability being studied. As a scientific instrument, it has proved
of great service in many branches of psychology, pure and
applied; and, as was to be expected, it has been used in the
study of the problem before us. There is, in fact, an extensive
and varied literature on the comparison of racial abilities by
means of psychological tests. In the five years from 1925 to
1929, for example, some twenty-three experimental studies of
this problem were published(3). These reported the testing of
some thirty-seven thousand individuals, belonging to a variety
of racial and national groups, with a wide range of tests. The
group most studied has been the American negro, owing to the
interest of the investigators; but many other groups have also
been studied, including American Indians, Mexicans, Chinese,
Hawaiians, Filipinos, Jews and representatives of most of the
European nations. The ability most studied has been general
intelligence, party because it has proved most amenable to
measurement, partly because it has been demonstrated to be the
most important of the abilities of man, being a factor in every

problem which he is called upon to solve. As the data on the
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performance of the American negro in intelligence tests are the
most extensive and the most germane to our interests, to them
I shall here confine the discussion, first presenting the results
obtained, and reserving till later a consideration of the general
question of the applicability of the test instrument to the
problem.

Assuming for the moment, then, that the tests used were
valid measures of negro intelligence, we may first compare the
average intelligence of the American negroes tested with the
average intelligence of American whites. Almost without excep¬
tion, the average intelligence of the negro groups has been found
to be definitely lower than that of the white groups. The rela¬
tion between the two averages could be expressed in a number
of ways, of which the following is perhaps as clear and as
representative of the findings as any. The intelligence of the
average American negro child develops at only about eighty per
cent, of the rate at which the intelligence of the average
American white child develops. Therefore at the age of fifteen,
when the intelligence of the average person of whatever race

may be considered to have reached maturity, the average Ameri¬
can negro's intelligence will have reached a level of development
no higher than that of an average white child of about twelve
years old.* This grade of intelligence could certainly not be
called feeble-mindedness, but might be described as dullness.
Terman, one of the chief authorities on intelligence, describes
children of this level of ability as

those children who would not, according to any of the
commonly accepted social standards, be considered feeble¬
minded, but who are nevertheless far enough below the
actual average of intelligence among races of western Euro¬
pean descent that they cannot make ordinary school progress
or master other intellectual difficulties which average
children are equal to."(4)

In this class the intelligence tests would place the average
American negro.

But in comparing two groups in respect of intelligence,
it is not sufficient to compare only their averages. The
individuals who make up the group of American whites, for
example, are not all equal in intelligence. They vary about the

* In psychological terminology, the average intelligence quotient (IQ) of
the white American is 100, that of the American negro is about 80 : the
average mental age of white American adults is in the neighbourhood
of IS years, that of American negro adults is about 12 years.
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average, and, it is found, they vary in a definite manner. They
are distributed, in fact, according to what is known as the
"-normal probability curve," or simply the "normal curve."
This curve, which is illustrated in Figure 1, is well known in many
sciences, fitting equally well such varied measurements as the
statures of men, Mendelian cross-fertilization ratios, and intelli¬
gence quotients. It is a symmetrica], bell-shaped curve. It

FIG. 1.
The normal distribution of intelligence in a race.

will be seen from Figure 1 that most people are about average
in intelligence, and that the higher or lower we go above or below
the average the smaller does the number of persons become,
until we reach the comparatively few geniuses and feeble-minded
respectively. The normal curve has been found to express the
distribution of intelligence in American whites, in American
negroes, and in all other racial groups which have been adequately
tested. There is every reason to believe that it holds true like¬
wise of the distribution of intelligence in African tribes. It is
therefore ridiculous to speak of the intelligence of the African
natives as if it were throughout of one dead level. The African
tribes have doubtless their highly intelligent and their feeble¬
minded members like other peoples.

To obtain a true picture of the relation between the intelli¬
gence of American negroes and that of American whites, then,
we must compare not only averages but whole distributions.
This comparison may be made by superimposing the curve for
the negroes on the curve for the whites. Figure 2 shows the
kind of results actually obtained. It will be seen that the
negro average is lower than the white average, and that the
whole scale of negro intelligence is lower than that of white
intelligence. But it is important to notice the two distributions.
Some American whites fall below the average American negro
in intelligence; these are the dull, the border-line cases, and the
definitely feeble-minded. Some negroes rise above the average
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white in intelligence. As a matter of fact, it has been found
that approximately twenty per cent, of American negroes equal
or exceed the average of American whites in intelligence. The
ablest negroes—the authors, the artists, the actors, the business

FIG. 2.
The distribution of intelligence in white Americans and in American

negroes.
The dotted line is the curve for whites, the solid line is the curve for

negroes. W is the average intelligence of the whites, N is the average
intelligence of the negroes.

men and the like—are doubtless drawn from this section of the
distribution. The most eminent negroes of all—those at the
upper extreme of the distribution—are probably the intellectual
equals of quite eminent whites.

The American negro is derived mainly from Bantu stock.
We should therefore expect the facts concerning the intelligence
of Bantus to be of approximately the same order as those we
have seen to hold of American negroes. And the little we know
of these facts seems to confirm our expectations. We know
that in native mental hospitals and reformatories there are many
natives who by all reasonable standards would be diagnosed as
feeble-minded. As will be shown later, the present writer has
applied intelligence tests to natives in the middle and upper
ranges of ability, and has found that they appear to be less
intelligent on the average than Europeans, and that they vary

considerably about their own average. For the topmost section
of native African intelligence, we have the evidence of the
careers of such eminent Africans as Dr. A.ggrey, men who, from
their achievements, must have been much above the average
European in ability.

We may thus summarize the results of the comparison,
by means of intelligence tests, of the ability of American negroes
with the ability of American whites—and we have reason to
believe that similar results would probably be found for Bantus
and Europeans. If we assume that the tests used were valid
measures of the intelligence of whites and of negroes, then the
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average intelligence of the negroes is less than the average
intelligence of the whites; but the difference between these two
averages is much less than the difference between the most able
and the least able of either group. The difference between the
average negro intelligence and the average white intelligence is
in fact approximately one-eighth* of the entire range of white
ability. There is thus an extensive overlapping in the intelli¬
gence of the two groups.

It is interesting to note the close similarity between these
results, actually obtained with the intelligence tests at present
in use, and Julian Huxley's forecast of the results that would
be obtained by perfect measures of intelligence. Huxley writes:

" I am prepared to believe that if we ever do devise a
really satisfactory method of measuring inborn mental attri¬
butes, we shall find the races of Africa slightly below the
races of Europe in pure intelligence and probably certain
other important qualities.

" But—and the but is a big one—I am perfectly certain
that if this proves to be so, the difference between the racial
averages will be small; and that they will be only an affair
of averages, and that the great majority of the two popula¬
tions will overlap as regards their innate intellectual
capacities. "(5)

Up to this point we have assumed that the intelligence
test results provide an accurate picture of the real state of
affairs. This is true, however, only with certain qualifications;
and in interpreting the results it is necessary to have these quali¬
fications clearly in mind. An intelligence test is an instrument
designed to measure innate educable capacity. It is of course
impossible to measure this inborn learning ability directly,
detached from what has actually been learned; nature and
nurture are inextricably mixed up in a man. Yet it is possible
indirectly to measure innate intelligence, sufficiently well, at least,
for such purposes as the classification, guidance, and selection
of children and adults. This can be done by means of a tost
in, which the factor of nurture is held constant for all individuals
tested. Among individuals who have been bought up in the
same cultural environment, there is a considerable body of

* In statistical terms, the difference in PE units is usually found to
approximate 1.25. This is one-eighth of the> entire PE range, which is
usually taken to be 10 PE. It is noteworthy that this difference agrees
exactly with the estimate made by Galton in 1892 (Hereditary Genius),
from a survey of the eminent men of the two races.
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common experience; and it is comparatively easy to devise tests
which, drawing only upon this highest common factor of their
experience, measure only the residual factor, their varying
degrees of intelligence. But for individuals from radically
different cultural groups, the construction of such tests is a
much more difficult matter. Between civilized and primitive
groups especially, the highest common factor of experience may
be too small to provide a neutral ground of comparison.
Psychologists interested in this problem of the comparative
abilities of races have made careful attempts to devise tests
which, eschewing any condition likely to be more familiar to one
racial group than to another, would be equally fair to every
group. But to equalize for a civilized and a primitive group the
cultural elements in a test is very difficult. There are many
cultural factors which condition an individual's performance in
a test. The following are some of these.

Some intelligence tests make use of language, either
spoken or written. Obviously, if the language used be native to
one group of subjects and foreign to another, the latter group
is handicapped. This source of error is obvious, and can be
avoided without great trouble. But the use of language may
involve a more subtle fallacy. Even if each of the groups tested
is allowed to use its own vernacular, or some other language well
known to it, it does not necessarily follow that neither group is
handicapped. Eor language itself occupies a different place in
the cultures of different groups, some peoples resorting to verbal
expression more readily than others.

To avoid the errors involved in the use of language, tests
may be employed which dispense with it, in part or altogether.
For example, the subject may be required to react to such non¬
verbal stimuli as pictures, symbols, or blocks of wood. But
these objects too are not equally familiar in different cultures.
The seeing of pictures as standing for things is a habit which is
learned, and one which most European children, for example,
have more opportunity of learning than most African children.
Similarly, the actual symbols used in tests may be as unfamiliar
to European children as to African children, yet European
children are probably more accustomed to the mere use of
symbols as such. The case is the same with blocks; most
European children are accustomed to playing with shaped pieces
of wood more than most African children are. We have only
to compare the European child's equipment of toys, blocks and
picture books with the scanty odds and ends an African child
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plays with before he is sent out to herd goats, to see how much
more familiar with such test material the European may be.
Such material may be admirable for distinguishing among
Africans themselves, but quite unsuitable for making comparisons
between Africans and Europeans.

Further, the activity called for by a test may be no more
complicated than making the simplest marks with a pencil on a
piece of paper; yet the comparative strangeness of pencil and
paper to many Africans may impose an unknown handicap on
them. Again, account is sometimes taken of the speed with
which the activity is performed; the subject may be given a task
to perform, and the time he takes is measured, or he may be
given a certain time, and the amount he can accomplish in that
time is measured. But speed too is to some extent at least a
cultural trait; each people has its characteristic tempo, at which
it is accustomed to work.

Further, however interesting and even amusing the tests
may be made, the test situation as such is as yet more familiar
to most Europeans than to most Africans. The tester, too, is
usually a European, and the whole institution of tests is a

European one, so that an African being tested may perhaps be
thrown into an inferiority attitude prejudicial to his performance
more readily than a European would be. And in addition to all
these conditions which may adversely affect the performance of
primitive groups in tests, there may be others which we have not
yet begun to imagine.

It is therefore probably safe to say that no test has yet
been devised which draws equally upon the experience of
advanced and primitive groups, and which is therefore a com¬

pletely true measure of the intelligence of such groups. Applied
to groups differing widely in culture, the tests are measures of
intelligence plus a cultural factor of unknown amount. On the
extent to which this cultural factor is equalized or allowed for
in the groups compared will depend the degree of significance
to be attached to the comparison of them.

Another difficulty in the way of the use of psychological
tests, and indeed of any other measures, is the difficulty of
adequate sampling. It is impossible to test an entire racial or
tribal group; only a sample of the group can be tested. Before
conclusions can be drawn concerning the intelligence of the
group as a whole, it must be shown that the sample tested is
truly representative of the whole group. Obviously, the distribu-
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tion of intelligence in a race as a whole cannot be determined
merely from measurements of that race's representatives in a
mental hospital at one extreme or in a high school at the other.
Such samples of one race can however be compared with
approximately equivalent samples of the other race, hospital
patients, for example, with hospital patients, and high school
pupils with high school pupils. The comparison will be signifi¬
cant in proportion as the groups compared are selected from
similar strata of their respective populations.

The significance of a comparison of the abilities of races

by means of tests is therefore proportional to the degree to which
it satisfies two conditions; first, that the tests used are equally
fair to the several races, and secondly, that the samples of the
races tested are truly comparable.

With this evaluation of mental test data in mind we may
venture to examine some preliminary data of this kind on
natives and Europeans in East Africa. Nowhere perhaps is this
problem of racial differences more hotly canvassed. The native
and the European populations are freely compared with one
another, and conclusions of considerable practical importance
reached. For want of better evidence, the conclusions have too
often been arrived at on the ground of mere opinion. Any
evidence of an objective and measurable kind must therefore be
not without value. A comparison of an African group with a

European group by means of a standardized intelligence test is
accordingly presented. Provided we keep the conditions of a
valid comparison clearly before us, the results should give us a
first approximation to the truth. How close the approximation
will be, will of course depend on the extent to which the neces¬

sary conditions of comparison have been fulfilled.
The two groups of subjects were the pupils of the Prince

of Wales School, Kabete, and the pupils of the Alliance High
School, Kikuyu.

The Prince of Wales School is a secondary school for
European boys. The number of pupils tested was 124, the
number attending the school on the day of the test. The great
majority of the pupils are of British stock, some of them are of
South African Dutch descent, a few of foreign European descent.
Fifty per cent, of those tested were born in East Africa, the
great majority of the other half in the British Isles or South
Africa. The European population of Kenya is of a higher social
and economic status than the average in most countries; the
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pupils of the school are, generally speaking, of the middle classes
—the sons of civil servants, professional and business people,
farmers, and the like. Their average age was 14.95 or 14 years
11 months.*

The Alliance High School is a secondary school for selected
African Protestant boys. The number of pupils tested was 93,
the number attending the school on the days of the test. Ninety-
two per cent, of the pupils belonged to Bantu tribes, eight per
cent, to Nilotic tribes. Eighty per cent, of the total were of the
Kikuyu tribe. The social and economic status of the group is
of course beyond all comparison lower than that of the European
group; but it is somewhat above the average for Kenya Africans
as a whole, since many of the pupils receive assistance from
their families in paying their school fees and in supporting
themselves at school for two or three years. Only fifteen of the
pupils' ages were known with any accuracy; the ages of the
others have however been estimated by the principal from height
and weight data. The average of the ages, known or estimated,
was 19.42 years or 19 years 5 months.! If 15 years be taken as
the limit of growth in intelligence, 99 per cent, of the pupils
were adults in intelligence, whereas only 43.5 per cent, of the
European pupils were, the remainder being mostly 12 to 14
years old.

The measuring instrument applied to both groups was the
" General Intelligence Test for Africans." This is a standardized
group test of intelligence, prepared by the present writer. All
of its component tests are non-verbal, consisting of problems
dealing with pictures, numbers, letters and other symbols. The
pupils are not required to write words, but only to make crosses,
letters, numbers or other signs on the paper. In one of the
tests, for example, the problem is to make a cross through any
part of a given picture which is absurd. The " General Intelli¬
gence Test for Africans " has been standardized by the usual
techniques. The two groups were tested under conditions as
nearly identical as possible. The examiner, the instructions, the
time allowances and the methods of scoring were the same in
each case. In both cases the instructions were given in English,
the language used in both schools.

Before we turn to the results of the comparison, let us
be clear to what extent the conditions of a valid comparison
have been met. The racial and national origins of the one group
are predominantly British, of the other group are predominantly
Bantu. In social and economic status, the Europeans are far

* Standard deviation = 1.54 years or 1 year 5 months,
t Standard deviation = 2.28 years or 2 years 3 months.
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above the Africans, though both Europeans and Africans are
probably above the average of their respective peoples in social
and economic status, how much it is impossible to say. The
African group has an advantage over the European in that a

larger proportion of the Africans had reached the probable age
of maturity of intelligence. The length of time each group has
attended school is probably about equal; for though the Africans
are older, they have probably not gone to school until they were
older, nor attended as regularly as the Europeans. The quality
of the schooling has doubtless been superior in the case of the
Europeans. The amount and quality of schooling are probably,
however, factors of minor importance, since comparatively little
school learning is required in the intelligence test, and both
groups have had ample opportunity to acquire that little. The
test was designed for Africans, but the pictures in it represent
objects probably equally well known to Europeans after a few
days in the country. The Europeans undoubtedly had an

advantage in that the instructions were given them in their
native language, whereas the Africans were told what to do in
a language learned more or less imperfectly at school; and this
although the verbal instructions were frequently repeated and
were accompanied by demonstration and practice in both groups.

To sum up, the samples of the races tested were far from
being identical apart from race, yet were probably as nearly
comparable as could at present be obtained; while the tests used
were probably fairer to both groups than any others available.

The highest possible score in the test is 884 points. The
average (mean) European score was 812.84, the average African
score was 266.40. The average African score is thus 85.3 per
cent, of the average European score.

It will be remembered that groups must be compared not
only with respect to averages but also with respect to whole
distributions. The distribution of scores for the two groups is
accordingly shown in Figure 3.

It will be seen that the two distributions overlap consider¬
ably. The European median score, or score above and below
which lie fifty per cent, of the scores, was found k> be 315.45.
At or above this score lie 14.08 per cent, of the African scores.
The African median or midmost score is 266.43. Below this
score lie 9.85 per cent, of the European scores.

The two main facts emerging from this comparison are

(1) that the average African score in the intelligence test is about
85 per cent, of the average European score, and (2) that about
14 per cent, of the Africans reach or exceed the median European
score.
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FIG. 3.
Pbince of Wales School.

Score in Intelligence Test.
Alliance High School.

Score in Intelligence Test.
Distribution of scores of 124 European boys (above) and 93 African

boys (below) in the " General Intelligence Test for Africans."
European median score.
African median score.

It is interesting to put these facts concerning a group
predominantly British and a group predominantly Bantu along¬
side the facts concerning white Americans and American
negroes, who are largely of western European and West African
Bantu stocks respectively. We have seen (1) that the average
American negro score in intelligence tests is about 80 per cent,
of the average white American score, and (2) that about 20 per
cent, of the American negroes reach or exceed the median white
American score.

(To be continued.)
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THE COMPARISON OF THE ABILITIES OF RACES:
WITH SPECIAL REFERENCE TO EAST AFRICA.

By R. A. C. Oliver, m.a., B.Ed.
[Concluded.]

. C. Comparisons of Head and Brain Measurements.

(a) Anatomical.
A third basis for the comparison of the abilities of races

has been sought in certain measurements of the head and the
brain. The use of this basis of comparison depends on the
hypothesis that there is a substantial correlation between these
measurements and mental ability. Therefore before these
measurements can be admitted as evidence, it is necessary to
examine the validity of this hypothesis.

The measurements chiefly used have been head size,
cranial capacity, brain volume and brain weight. These
measurements are closely related to one another. Brain volume,
for example, can be estimated by a formula from head length,

* *
» i • 1 f - •

breadth and height, though the estimate is in error by five to
six per cent, as compared with brain volume measured by
displacement of water. For our purpose, we may consider the
various measurements equivalent.

The belief in a close relationship between the size of the
head, skull or brain, and intelligence had several origins. One of
these was phrenology. The phrenologists were unduly influenced
by one type of feeble-mindedness, microcephalic idiocy, which
is characterized by extremely small head size. Ignoring other
types of feeble-mindedness, which are associated with normal or'

• . 9 » J t 4 •

supernormal head size, Gall, the founder of phrenology, made the
generalization that " There is undoubtedly a very close connec¬
tion between the absolute size of the brain and the intellectual

powers and functions of the mind. This is evident from the
remarkable smallness of the brain in congenital idiocism, few

• * * '
. I • <# • •

much exceeding in weight that of a new-born child." And again
he writes: " The heads of idiots unless otherwise diseased, are

characterized by deformity or smallness; the heads of eminent
men, by their magnitude."(6)

Another ground for this belief has been found in compara¬
tive studies of skull capacity in the apes, and in prehistoric and
contemporary man. These have revealed that there does exist,
from a phylogenetic point of view, a relationship, though an
unmeasurable one, between skull capacity and the stage of
cultural evolution.
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Finally, numerous studies have been made in which
measurements of head size were correlated with a variety of
indices of mental ability, such as progress in school or university,
teachers' estimates, and intelligence quotients derived from
standardized tests. These studies have been competently
reviewed by a recent writer (r), so that it is necessary only to
indicate briefly their trend.*

Investigations made in the latter part of the nineteenth
century and the early years of the twentieth century are found
on examination to be fairly consistent in disclosing a positive but
slight correlation between cranial measurements and intelligence.
Owing to the use of inadequate statistical procedures, however,
the investigators tended greatly to exaggerate the amount of cor¬
relation they had actually found, and the belief in an intimate
relationship remained widespread. Then in 1906 Karl Pearson,
the leader of the British biometric school, undertook his classic
investigation in the hope of clearing up the question once for all.
Pearson's subjects were 4,500 boys and girls, all of them twelve
years old, and 1,010 Cambridge University students. The
subjects were sorted into groups on the basis of teachers' esti¬
mates and scholastic records, and three cranial measurements
were made on each subject. Pearson's correlational analysis was
of course entirely competent. The highest coefficient of correla¬
tion!- he found was only +0.14}:. This study, though not conclu¬
sive, goes a considerable way towards proving that the relationship
between head size and mental ability is but slight. Pearson
himself remarks, " Though I am hardly hopeful, it may help to
convince the anatomist and the old school anthropologist that
head measurements are not of real service,as intelligence tests. "(8)

Pearson's work does however seem to have been convinc¬

ing, for a time at least. After its publication, the claims made

* Parenthetically, it may be mentioned that these measurements of head
size are by no means always in favour of the- white as' against the
coloured races. Thus Paterson (op. cit., pp. 188-189) cites MacDonald's
study of school children in Washington, D.C., including 16,473 white
children and 5,475 coloured children, at ages 5 to 17. The data were
head circumference and teachers' estimates. " At seven ages the
coloured boys have greater head size measurements, at one age the two
sets of measurements are equal, and at three ages head dimensions of the
white boys are larger. At every age the head size of the coloured girls
is greater than that of the white girls. The largest difference is over half
an inch (.56 in.). If one argues that head size varies directly with intelli¬
gence, it should follow that coloured girls are the mental superiors of
white girls and that coloured boys at most ages are superior in intelligence
to white boys."

t A coefficient of correlation of + .1 indicates a perfect relationship. A
coefficient of 0 indicates an entire absence of relationship.

t Eta coefficient, intelligence and head length, 2,298 boys. Probable error =
+ 0.01.
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on behalf of cranial measurements as indicators of mental ability
were fewer and more modest until Porteus, in collaboration with
Berry, revived them in a series of publications beginning in 1918.
Porteus advocates the use of cranial measurements as part of a
scheme for the diagnosis of mental deficiency. He claims, with
some experimental support, that many cases of mental deficiency
will be found among individuals whose cranial capacity falls
within the lowest ten per cent, of the range or within the highest
ten per cent. He apparently has in mind cases of microcephaly
and of hydrocephaly respectively, and this claim is not to be
disputed. But this is far from establishing the relationship
throughout all levels of mental deficiency and over the whole
range of normality. His failure to present detailed correlational
evidence of this kind leaves the broader hypothesis unproven.

Not only does Porteus fail to establish a general relation¬
ship between cranial capacity and intelligence, but his assump¬
tion of such relationship would seem to involve him in some quite
untenable conclusions. Paterson's criticism on this point is so
trenchant that it deserves to be quoted almost in full, as showing
that the validity of the fundamental hypothesis is at least
doubtful.

It is in line with our interests to comment briefly on
the possible significance of the sex difference in cranial
capacity shown in the detailed tables. If we permit ourselves
to indulge in the sort of logic typical of the Porteus studies
we arrive at the inference that the average girl of eighteen
(cranial capacity = 1300 cu. cm.) is retarded eight years in
brain size, since the average cranial capacity for boys at age
ten is 1304 cu. cm. If in turn this amount of cranial retarda¬
tion is accepted as having genuine intellectual significance
then the average eighteen-year-old girl is mentally equivalent
to a ten-year-old boy. The fallacy in such reasoning is
evident, but only because the example is a caricature. Here,
in the Porteus data, we are actually confronted with the same
contradiction with reference to comparative brain size and
intelligence of the two sexes as that which faced us in
MacDonald's data on comparative head size and intelligence
in the white and coloured races. By what rule of logic can
it be insisted that variation in head size is accom¬

panied by variation in intelligence among the boys of
the white race, but deny that variation in head size would
be accompanied by similar variation in intelligence when we
compare boys and girls within the white race or when we

compare individuals of the same sex in two different races?
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Porteus and his followers must be required either to
straighten out this logical difficulty or to provide a quality
and quantity of empirical evidence hitherto lacking before
their assertions can be admitted to the body of attested
scientific generalizations.

" In 1926, Porteus, this time in collaboration with
Marjorie Babcock, published a book entitled ' Temperament
and Pace ' in which considerable space is devoted to racial
and sex differences in cranial capacity. We might well have
expected to find here the answer to the query raised in the
preceding paragraph. With reference to sex differences in
cranial capacity we note that boys have a greater capacity
by some 50 to 60 eu. cm. throughout the age range 6 to 14.
Thereafter the curves diverge, revealing an ever widening gap
between male and female head size due to the apparent con¬
tinued growth of the male head coupled with a marked
slowing down in rate of female head growth. Indeed, this
earlier maturity of the female head size results in an arrest
of head size at about the level Porteus had established for
Australian aborigines and definitely below that reached by
adult male mental defectives. This sex difference cannot be

exjfiained away on the basis of differences in bodily size,
since it is equally pronounced at age 12 when girls tend to
exceed boys in height and weight.

But what mental significance is to be attached to this
difference in view of the accumulated mass of evidence

pointing to a practical equality of the sexes in measured
intellectual ability? Porteus mentions this evidence and
freely accepts it as well established. Plis escape from incon¬
sistency is attempted by insisting that the differential head
size is significant not with reference to abstract intellect (he
uses the term ' learning capacity ') but rather with reference
to ' the maturing of other powers.' These ' other powers
cover a wide range of non-intellectual personality traits . . .

In the end, then, Porteus deserts his previous position
regarding the intellectual significance of brain size and em¬
braces a substitute theory which stresses brain size in rela¬
tion to personality traits. In the absence of proof regarding
the latter relationship ivithin each sex, we can only suspend
judgment on this new position. In the meantime, we cannot
but doubt the validity of his earlier assertions regarding
head size and intellect, since he himself so readily abandons
that position when confronted with the fact of sex equality
in intellect along with an impressive sex inequality in
cranial capacity."(9).
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Since Porteus revived the claims of cranial measurements
as indirect measures of intelligence, several other studies have
been made. They are almost unanimous in revealing only a
slight positive correlation. One of them may be briefly described
in conclusion, as it is one of the best studies of the problem yet
made. This is the work of Murdock and Sullivan in Honolulu.
Their subjects were some 600 pupils of old American, British,
German and Scandinavian descent, constituting a fairly homo¬
geneous race group. The mental measurements were made by
means of some of the best intelligence tests, administered by
Murdoch as school psychologist. The physical measurements
were made by Sullivan, an anthropologist representing the
American Museum of Natural Plistory. An excellent statistical
procedure was followed, and the correlation between head
diameter and intelligence quotient was found to be +0.22.*

Prom this and other investigations we may conclude with
fair assurance that there does exist some relationship between the
dimensions of the head or brain and intelligence, but that the
degree of this relationship is slight. Therefore a demonstrated
superiority or inferiority of an individual or a group in these
dimensions goes some way towards proving an intellectual
superiority or inferiority, but it does not go very far.

With this brief review of the evidence regarding the signifi¬
cance of cranial and brain measurements before us, we are in a

position to evaluate the important recent work of Dr. P. W.
Vint on the brain weight of natives of Bast Africa(10). Dr. Vint
is to be congratulated on his effort to contribute some definite
objective evidence on a question where hitherto it has been almost
entirely lacking.

Vint examined post-mortem in the native hospitals of
Nairobi the brains of 351 male natives of East Africa, of various
tribes, all believed to be eighteen years or more of age. He found
that the average weight of these brains was 45 ounces or 1276
grams. Por purposes of comparison, he quotes the average
brain weight of adult male Europeans as being 1453 grams
(according to Shennan's figure) or 1428 grams (according to an
average obtained by Shennan from the figures of others). The
average brain weight of the Africans was therefore 87.8 per cent,
or 89.4 per cent, of the average brain weight of the Europeans
(according to which figure we take for the European average).

Vint himself avoids any inference from brain weight to
educable capacity. In the light of the evidence previously quoted

* Probable error = + 0.03.
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regarding the significance of brain weight, however, his findings
may be interpreted as definite, but not strong, evidence of the
inferiority of Bast African natives to Europeans in intellectual
capacity.

Yint's services to the problem of the comparative cerebral
development of East African natives do not, however, stop here.
He has contributed a different and probably a more valuable lint
of evidence, which we may now briefly consider.

(b) Histological.
The use of brain measurements as a basis for the compari¬

son of racial abilities has recently been extended in an interesting
and promising direction. Dr. F. W. Vint, in the study previously
referred to, submitted the brains of natives of East Africa to
histological examination, and arrived at certain conclusions
regarding " the stage of cerebral development reached by the
average native. "(n) Although Vint himself refrains from drawing
any inference from cerebral development to mental development,
he clearly, and I think rightly, regards his findings as having
some bearing on the comparative mental development of East
Africans. What this bearing is, he does not venture to say; vet
if we are to regard his work as providing evidence as to mental
development, and not merely as a study in cerebral histology,
we must try to arrive at some conclusion, however tentative, as
to the significance of cerebral development in relation to mental
development. The present writer disclaims competence to reach
a definite conclusion on this question; yet since the question is
in part a psychological one he ventures to suggest some considera¬
tions from a psychological point of view.

Psychologists of course believe that intelligence is a
function of the brain. What the precise relationship is, neither
they nor the brain physiologists know. As Vint says,(12) " The
functions of the human brain as Herrick remarks, ' are still
largely wrapped in mystery.' Besearch has lifted the veil but
there still remains a vast amount of work to be done before one

can have a full conception of the functions of this master-organ
of the human body." As a result of research, including, as Vint
points out, " extensive research on animals," the sensory func¬
tions, such as seeing and hearing, and the motor functions, such
as the initiation of movements of the arm, the leg or the muscles
used in speech, have been definitely localized in the brain. The
"

higher " mental functions, however, of which intelligence is
one, have not been definitely localized. Now, in the words of
Vint,(13) " the areas of the brain which do possess a known
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physical function gradually shade off into the surrounding brain
tissue." These surrounding areas of unknown function have, for
want of a better name, been termed the " association areas," and
one of the functions which has been hypothetically assigned to
them is the control of intelligent behaviour. Could it be shown
that these " association areas " were indeed the structure under¬

lying intelligent behaviour, histological examination of their
development in an individual might throw a valuable light on the
mental development of that individual. Let us glance briefly at
a few of the lines of evidence relating to this hypothesis. The
line of evidence 011 which Vint most relies is Bolton's study of the
cerebral cortex in growth and in disease. I shall try to supple¬
ment this evidence by citing data from the physiology and
psychology of learning.

Vint gives the following account of Bolton's work: —
" Bolton lias shown that there is a normal measurement

for each layer of the cerebral cortex, which varies little in
different normal individuals and that from a developmental
point of view the laminae are evolved from within outward,
i.e. layer 5 is developed before layer 4, etc. Turning his
attention to mental diseases he proves that the different
cortical laminae show decreases in size in proportion to the
degree of amentia or dementia present and that the layer-
most affected is the one developed last, the pyramidal eel!
layer. The inner or polymorphic cell layer is involved
appreciably only in complete idiocy. "(14)

In other words, Bolton has proved that in cases of mental
disease (amentia and dementia) the cerebral cortex, and
especially the pyramidal cell layer of it, is thinner than in cases
where mental disease is absent; and that the decrease in thick¬
ness is proportional to the degree of mental disease. He has
thus proved that at the lower end of the intellectual scale, the
thickness of the cortex, and especially of layer 2 of it, is propor¬
tional to degree of mental ability. His work on this point appears
to be entirely conclusive; though it has to be remembered that
it does not necessarily prove a close relation between the thick¬
ness of the cortical layers (which according to Vint " varies little
in different normal individuals ") and mental ability in non-
diseased cases (which ranges all the way from bare normality up
to genius).

Further evidence regarding the way the cerebral cortex
functions in the control of behaviour has been contributed by the
combined physiological and psychological study of learning. The
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early work of Franz in this field has been followed up by the
important recent work of Lashley. Lashley's subjects were

laboratory animals. One of his methods was to extirpate from
the cerebral cortex that amount and that area which he wished
to study, and then to measure the effect of the cerebral destruc¬
tion on the learning capacity of the animals in a test situation.
He found that, apart from the sensory and motor areas, it did
not seem to matter which area of the cortex he removed ; the
animals learned as well with one part as with another. The
amount of cortical tissue removed, however, did matter: in fact,
the interference with the animals' learning ability was closely
proportional to the amount of tissue removed.* The results of
Lashley's fine series of experiments are summarized under twc
principles, which may be stated as follows : —

(1) The principle of equipotentiality. Any part of the
cerebral cortex, apart from the sensory and motor areas, is
potentially the same as any other in its ability to take part in any
sort of learned performance.

(2) The principle of mass action. The cerebral cortex
acts as a whole, so that the more cortex there is available, the
more effectively it operates and the more quickly the animal
learns.

These results of Lashley's combined physiological and
psychological work are rendered all the more impressive by their
agreement with the results of the purely psychological work of
the " Gestalt " school in Germany and Spearman's school in
London, themselves entirely independent schools. The "Gestalt"
psychologists,(15) from their study of perception and learning in
the higher primates, in children and in adults, are led to postulate
just some such system of brain dynamics as Lashley's work
actually points to. Spearman, (16) in his studies of the abilities of
man, submits mental test performances to a mathematical
analysis, and finds a factor g functioning in all of them.
Spearman's g seems to be the same thing as general intelli¬
gence; he regards it as all of a person's mental or cortical energy.
Lashley's finding that the cortex acts as a whole, so that learning
capacity is proportional to amount of cortical tissue, " seems to
accord," as he himself says,(17) " with Spearman's view that
intelligence is a function of some undifferentiated nervous

* In one group of rats, lesions ranged from 1.5 to 31.9 per cent, of the
neopallium. The correlation between extent of lesions and relearning a
visual discrimination problem was 0.71. K. S. Lashley, " Studies of
Cerebral Function in Learning, VII." " The Relation between Cerebral
Mass, Learning and Retention." J. Compar, Neurol, 1925, 41, 1-48.
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energy." The more cortical tissue a person has, the greater -s
his cortical or mental energy or his general intelligence.

Thus, alike from Bolton's work on the cerebral cortex in
relation to mental deficiency and mental disease, and from Lash-
ley's work on the cerebral cortex in relation to learning ability,
we can be sure that there is a functional relationship between
cerebral development and mental capacity. Of the nature of that
relationship we can be less sure, but there is fair evidence for
supposing that an individual's educable capacity is fairly closely
proportional to the amount of cortical tissue in his " association
areas." If this tentative conclusion be warranted, Vint's
measurements of the cerebral cortex of natives of East Africa

immediately become data on the educable capacity of those
natives. Yint's subjects were thirty-five male natives of East
Africa, of various tribes, all being general hospital patients. All
were believed to be adults. Their brains were " apparently
normal." This small group can be taken as a representative
sample of East African natives in general only for a preliminary
comparison, as Vint points out.

Vint measured the thickness of the cerebral cortex and of
each of its component laminae. Bolton has shown that the
total thickness of the cerebral cortex is less significant than the
thickness of the second lamina of it, the pyramidal cell layer.
Vint accordingly places his chief emphasis on the thickness of this
layer.

Vint measured the thickness of the pyramidal cell layer
only in the prefrontal area of the cortex. If we are to use the
support afforded by Lashley's work, we must assume the thick¬
ness of this layer in this area to be representative of its thickness
or quantity throughout the association areas as a whole.

Vint found that the average thickness of the pyramidal
cell layer of the prefrontal cortex in his East African native
subjects was 84 per cent, of its average thickness in Europeans
according to Bolton's norms. He also found that the thickness
of this layer in the different individuals was so distributed that
some 6 per cent, of the Africans exceeded the European average
in this measurement^18)

If we may argue from the thickness of the pyramidal cell
layer of the prefrontal cortex to intelligence or educable capacity—
and we have seen there is some experimental evidence though no

proof that we may so argue—and if we may take Vint's subjects
as representative of adult male natives of East Africa and as

comparable with Bolton's European subjects, then we may
interpret Vint's findings as follows: (1) That the average intelli-
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gence or educable capacity of adult male natives of East Africa
is about 84 per cent, of the average intelligence of adult male
Europeans, and (2) that about 6 per cent, of the natives exceed
the average European in intelligence.

These conclusions from the histological data should be
compared with the conclusions drawn from the mental test data.
The similarity of the histological and psychological conclusions
is at once apparent. The agreement as to the average educable
capacity of East African natives is striking, though its extreme
closeness may be a coincidence. The agreement as to the percen¬
tage of natives reaching or exceeding the European average is less
strikingly close. It is not impossible that Vint's small group of
hospital subjects did not include any individuals from the upper
ranges of ability. Or it is, of course, quite conceivable that the
range of variation about the average is in actual fact less in
African tribes than in European nations. The East African tribes
are comparatively few in numbers, so that the chances of an
extreme variation in any trait are lessened. In so far as the
members of a tribe marry onty within their own tribe, they may
be regarded as to some extent inbreeding, and inbreeding tends
to curtail the range of variation. It is conceivable that when
inter-marriage between the tribes becomes more frequent, the
range of variation about the average will be increased, and the
chances of the production of highly intelligent or highly talented
Africans heightened; for, as we have seen, a genius may be
regarded as an individual endowed with a peculiarly happy con¬
junction of characteristics.

Summary and Conclusions.

The method followed in this paper has been to try to form
some judgment as to the validity of each basis for the comparison
of racial abilities, and in the light of that judgment to examine
the relevant experimental evidence. The results may be sum¬
marized as follows : —

(1) Attempts have been made to compare the abilities of
races by comparing their cultural achievements. Since differ¬
ences in cultural achievement can be accounted for without
recourse to the assumption of differences in ability, this basis of
comparison was judged not to afford evidence of an unequivocal
kind.

(2) The abilities of races have been measured and com¬
pared by means of mental tests. This basis of comparison is
valid to the extent that the influence of the cultural environment
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on the test results is equalized for the groups compared. In so
far as this has been accomplished, the scanty evidence indicates
that the average intelligence of Kenya natives is about 85 per
cent, of the average intelligence of Kenya Europeans, and that
some 14 per cent, of the natives equal or exceed the average
European in intelligence.

(3) A third basis of comparison depends on the hypothesis
that intelligence can be measured by measuring cranial capacity
or brain weight. A survey of the experimental research relating
to this hypothesis shows that it holds to only a slight extent.
The available data, then, those of Vint, afford slight confirmatory
evidence that natives of East Africa are inferior to Europeans in
intelligence.

A more refined comparison of this type has been made,
using as data the amount and quality of cortical tissue. The
exact significance of such data is relation to educable capacity
is not known, but there is evidence that it may be considerable.
If it be so, Vint's data on the cerebral development of natives of
East Africa would seem to show that these natives have on the

average about 84 per cent, of the educable capacity of the average
European, and that about 6 per cent, of them exceed the average
European in educable capacity.

From the evidence thus summarized, the following con¬
clusions seem reasonable: —

(1) That there are not sufficient data to establish definitely
how the abilities of natives of East Africa compare with those
of Europeans. As far as the data go, however, they seem to
suggest

(2) That the average cerebral and mental development of
natives of East Africa is in the neighbourhood of 85 per cent, of
that of Europeans; and

(3) That a certain percentage of East African natives
equal or excel the average European in cerebral and mental
development.

A Note on the Future.

If these conclusions are warranted, they point to what
requires to be done in the future. The first need is for further
research. Just as we make a geological survey of a country, so
we should make a survey of the hidden talents of its inhabitants.
Such a survey would reveal facts of importance in the shaping of
policy. The facts would be important, for example, in educa¬
tion—and every measure affecting native development is in a
sense a measure in education. We might find, for example, a
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small section of the native population fitted by its capacity to
profit by an education of university difficulty, though not neces¬
sarily of traditional university type. A larger section might have
the capacity to profit by a full secondary education; a section
larger still might merit a simpler secondary course. The great
mass of the population might be found to be fitted for education
in the elementary schools, especially perhaps in what would
correspond to the C sections of the standards in European schools.
A considerable section of the population would probably be found
to be too backward to profit much by education unless special
schools were provided for them. A lesser but still not inconsider¬
able section would be found to be definitely feeble-minded, and
for them too special measures would have to be taken. From
idiot to genius, every individual could be helped by mental tests
and otherwise to find the education for which he is best fitted.

These, however, are mere speculations. The immediate
need is the need for further research.
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PREFACE
The General Intelligence Test for Africans which is given

in this Manual represents the result of investigations which
Mr. Oliver has been conducting in Kenya under the auspices
of the Carnegie Corporation during the last two years and a
half, with the help of teachers in different schools, both
mission and Government.

It is not necessary for me to emphasize the importance
of the work done by Mr. Oliver. The day has long passed
when it was necessary to plead for a recognition of that im¬
portance. But the application of general intelligence tests in
East Africa is a novelty and has involved difficulties peculiar
to this country. The standard of education in the ordinary
acceptance of the term is extremely low. The country is
inhabited by a. large number of tribes, using different lang¬
uages, and thinking in entirely different ways owing to the
diversities of their environments. All these differences have
rendered the work of Mr. Oliver more difficult than it would
otherwise have been.

It is perhaps still too early to say how far Mr. Oliver
has succeeded in producing a reliable standard general intelli¬
gence test, but that he lias gone a great way towards success
is indubitable.

He has certainly gone far enough to justify us in
applying the test in connexion with the selection of boys for
admission to secondary education at the end of this year, and
this application will be of very great interest in enabling us to
make a simultaneous use of the test over a much larger area
than has been possible in the past.

We are indebted to the Carnegie Corporation for their
generosity in enabling Mr. Oliver to do this most valuable
piece of work in Kenya. It is to be hoped that the Corporation
will not take it amiss if we indicate our appreciation by
expressing the hope that they will give us more of Mr. Oliver's
time in order that he may evolve a standard test applicable to
a much lower standard of attainment, in order that we may
assess the educable capacity of the Kenya African at a very
early age.

H. S. SCOTT,
Director of Education, Kenya.

Nairobi, Kenya Colony.
29th August, 1932.
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I.—INTRODUCTION.

1.—The Nature of a General Intelligence Test.
The nature of a general intelligence test may perhaps be

best understood by comparing it with the ordinary scholastic
examinations with which educationists are familiar. An intelli¬
gence test and a school examination resemble one another in that
both are measuring instruments. They differ from one another
in two respects, namely, what they measure, and how well they
measure it.

A scholastic examination, broadly speaking, measures a
pupil's achievement in a school subject, such as arithmetic or
hygiene or a foreign language. The pupil's achievement is the
resultant of a number of factors, among which are his native
intelligence, the length of time he has attended school, his
health, his industry and the quality of teaching he has received.
A school examination, however, rightly makes no attempt to
distinguish among these various conditions of success.

An intelligence test, on the other hand, is designed to measure
only one of the factors of scholastic achievement, but one
of the most important. Intelligence, from the educational
point of view, may be defined as the ability to acquire and to
apply knowledge. Psychological research has sufficiently demon¬
strated that this ability exists, and that it is called into play
not only in school work but in most of the tasks we have to
perform. It has been shown, too, that individuals differ enor¬
mously in the amount of it with which they are by nature
endowed. From the point of view of education, a person's
capacity for learning and for applying his knowledge is one of the
most important things one can know about him. Teachers have
long recognized some such ability under the name of common
sense, and that, more or less, is what a good intelligence test
measures.

The question how well school examinations measure what
they do measure can best be answered by educationists them¬
selves. The essence of a good measuring instrument is that it
should yield the same result whoever applies it and whenever he
uses it. The deficiencies of a school examination as a yardstick
are well known to anyone who has had to mark a large number
of examination papers. He cannot be sure that his standards
are not higher or lower than those of others who are marking a
similar set of papers. A reputation as a "hard marker" or an
"easy marker" is easily made. But not only do standards vary
from person to person; it is commonly said that the standards
of any one person fluctuate, so that it is difficult to mark consis¬
tently the first paper and the last hundred. Examination marks
are therefore a scale of scholastic achievement which is subjective
and variable.
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A good intelligence test, on the other hand, does approach
the yardstick in its reliability as a measuring instrument. This
is because the procedure for its use, as laid down in the manual
of directions, has been carefully standardized. The method of
giving the test is the same for all examiners, wherever or when¬
ever they give it. The pupil's answers are scored by a simple
system which does not vary. Thus a score of 40 or of 90 means
the same thing in all circumstances. An intelligence test is
therefore a measure which is objective and reliable.

A—The " General Intelligence Test for Africans."
The "General Intelligence Test for Africans" represents an

adaptation to East African conditions of the mental test technique
now widespread in other continents. The several tests in the set
are of the same general types as have been successfully used
elsewhere, but in their specific form and content they are based
upon local conditions. No item has been included unless it has
been found by actual experiment to be itself a good test of intelli¬
gence in the Africans for whom it is intended.

It is obvious that the class of Africans to which the test can

be applied is limited. No one intelligence test or scholastic exam¬
ination is suitable for persons of all ages and of all degrees of
education. The test here described was designed primarily for
African youths and adults who have received a certain amount of
schooling. There are no upward limits of age, ability or schooling,
above which the test becomes too easy for Africans. The down¬
ward limits of age and ability, below which the test becomes too
difficult, can be found only by experiment. The minimum amount
of school learning required will be obvious from an inspection of
the tests: it will include the ability to recognize the digits 0 to 9
and the letters of the alphabet, the ability to see meaning in
pictures, a knowledge of simple arithmetical operations, and the
ability to use a pencil. Obviously, the test cannot be given to a
quite uneducated native; to test such a one would require the use
of a different type of test, which it is beyond the scope of this
manual to discuss.

One limitation it has been possible to avoid is that which the
diversity of tongues in East Africa might have been expected to
impose. The instructions given by the examiner to the pupils may
be translated into any language, while the pupils' answers require
no use of language whatever.

It is the duty of anyone who publishes a test to provide
statistics proving that the test is both "valid" and "reliable."
A test is "valid" if it really measures what it purports to measure.
It is "reliable" if it measures that thing in a reliable or verifiable
way. Before anyone uses the test he should be satisfied that these
two statistical criteria of its value have been met. It will be
shown briefly that the "General Intelligence Test for Africans" is
both valid and reliable.



9

(1) The Validity of the Test.
The "General Intelligence Test for Africans" purports to

measure intelligence. The following experiment shows that it
does so.

The test was given to 100 boys in Standards V and VI of
Maseno Central School. At the same time, the Principal and
staff1 of the school compiled a list of those boys, arranged in
order of intelligence as they estimated it from their intimate
knowledge of their pupils. The measurements made by the test
and the estimates made by the teachers were then compared, and
it was found that they agreed quite closely. The closeness of the
agreement is indicated by a coefficient of correlation2 r = .60.

Thus the test will yield results which will be independently
confirmed by an intimate knowledge of the persons tested.

(2) The Reliability of the Test.
The "General Intelligence Test for Africans" then, does

measure intelligence. Does it do so in a dependable way ? If we
measure a man's height with a yardstick, we regard the measure-
meant as reliable, since, if we repeat it, we get approximately
the same result. The reliability of a test can be assessed in the
same way.

The "General Intelligence Test for Africans" was given to
67 boys in Forms I to III of the Alliance High School3 in Feb¬
ruary, 19132. In June, 1932, the same test was given to the same
boys. When the two sets of results were compared, they were
found to be in close agreement. The general run of the scores
was of course higher, owing to the practice effect and to the four
months' development of the pupils; but the positions of the boys
relative to one another were almost unaltered. The closeness of
the agreement between the first set of measurements and the
second is indicated by a coefficient of correlation r = .81.

Thus the "General Intelligence Test for Africans" not only
measures intelligence, as intelligence is understood by teachers,
but it measures intelligence in a trustworthy way.

3.—The Use of a General Intelligence Test in

East Africa.
The use of intelligence tests is now widespread in many

countries. Those who have had experience of their applications
know what a powerful instrument they have been in improving

1 Mr. E. Carey Francis and his staff, to whom the author is
greatly indebted.

2 A coefficient of correlation r = 1 indicates perfect agreement.
A coefficient r = 0 indicates an entire absence of agreement.

3 To the Principal, Mr. G. A. Grieve, and his staff, the author is
deeply indebted for continual assistance.



10

education. Not only have they assisted the master in solving
the problems of school organization, but, far more important,
they have been of inestimable value as signposts directing the
child along the path of education and of life. The purpose of this
section is merely to refer briefly to some of the ways in which an
intelligence test might prove useful in East Africa.

(1) The Selection of Entrants to a School.
There are often more applicants for admission to a central

or secondary school than can be accommodated. Yet all of the
applicants may have reached the educational standard required
for admission. It then becomes necessary to make use of some
additional means of selection. In that case the use of an intelli¬
gence test as the selective instrument may be considered. It will
have the advantage of eliminating the influence of some of the
more adventitious circumstances which may have contributed to
the gaining of the necessary school certificates. For example, one
■of the applicants may have reached the required standard by dint
•of hard " cramming," or of specially good teaching, or simply of
■"easy-marking" of his examination papers; while another may
have qualified for entrance in spite of poor teaching or of having
to herd goats too often when he should have, been at school. The
intelligence test would pick out the innately brighter boy.

(2) Vocational Guidance.
A central school may provide a variety of courses of study,

such as a general course, a commercial course, a teachers' course
and a handwork course. The principal of the school may be called
upon to direct a pupil into one or other of these courses. One of
the items of information which might then be useful to him would
be the pupil's score in an intelligence test. Suppose that the
principal knew, for example, that his teachers' course called as a
rule for a higher degree of general ability than his handwork
course, he would, while taking other circumstances into considera¬
tion, tend to advise the teachers' course for his brighter boys.

(3) The Classification of Pupils.
Pupils vary enormously in intelligence, or the ability to learn.

In almost any class of Standard III pupils, for example, there
will be found some pupils who are brighter than the average pupil
in Standard Y, and others who are not so bright as the average
pupil in Standard I. To teach fractions, say, to children at such
different levels of mental development, by the same method and
at the same rate, is obviously a difficult and certainly a wasteful
task. Now in a school with a large enrolment, it is sometimes
necessary to divide a standard into two or more sections. Where
this is so, it is advantageous both to teacher and pupils if the
pupils are grouped on the basis of learning capacity; and of
learning capacity an intelligence test score is a fairly reliable
index. There should be three sections, if possible—one for the
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.backward pupils, one for the advanced pupils, and one for those
round about the average. Each section will be able to progress at
its own rate. The dull pupil will not be discouraged by a hopeless
•competition against his intellectual superiors. The clever pupil
will be able to finish his course more quickly, or to cover much
more ground in the same time. The teacher's task will be greatly
simplified. Even if it is not possible to run three separate classes,
it may be possible to group the pupils within one class according
to ability, for some subjects at least; or else, the more advanced
pupils may be moved up to a higher class sooner than the others.
In one way or another, the instruction should be adapted to the
Individual differences in learning capacity revealed by the intelli¬
gence test.

(4) The Discovery of Unusual Cases.
In the process of applying an intelligence test to a class he

does not yet know, the teacher may discover, sooner than he
otherwise would, pupils who suffer from some mental or physical
abnormality. A pupil whose score is greatly below the scores of
other pupils whom he might have been expected to equal, may
quite possibly be found to suffer from defective vision or hearing,
or from some maladjustment of personality.

An intelligence test will often throw new light on pupils
whom the teacher thought he already knew quite well. He will
probably be surprised at the range of ability in his class, for one's
-almost inevitable tendency is to over-estimate the intelligence of
the duller pupils and to under-estimate that of the brighter, lie
may come to realize the need for special opportunities for his
best pupils, who, after all, are to be the leaders of their people.
He will be reconciled to the slow progress of most of the weaker
brethren, realizing that they may be doing very creditable work
in view of their limited abilities. On the other hand, it may come
as a shock to him to find that a pupil whom he had definitely
relegated to the ranks of these same weaker brethren may turn
out to be one of the most intelligent boys in his class, and he will
take steps to ensure that this talent is no longer buried.

(5) Vocational Selection.
The employer's task in selecting a candidate for a post where

intelligence is a desideratum, is analogous to that of the school
principal in selecting applicants for admission to his school. An
intelligence test will indicate which candidate is likely to adapt
himself best to the new conditions of work; and, if he is qualified
in other respects, this is the candidate whom the employer will
choose.

(6) Research.
Scientific research requires the use of accurate measuring

instruments. A good intelligence test is such an instrument, and
the use of one in East Africa would begin to make practicable a
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large number of important and fascinating researches. Some of
the questions an intelligence test might be instrumental in an¬
swering are as follows: How do the East African tribes compare
witn one another in intelligence ? Are native women less intelli¬
gent than native men ? At what age does the average African's-
intelligence cease to develop ? At what period of old age does it
definitely decline ? Is there any relationship between intelligence
and stature in the native'? Is the size or the shape of his head
a clue to his intelligence '! Is the African's intelligence chronically
dejwessed by diseases, and, if so, which diseases have this effect 1
Is any rise in the general level of intelligence visible over a period
of years ?

4.—The Limitations of a General Intelligence Test.

A general intelligence test does not pretend to give any in¬
formation about a person's character. Character is a matter of
values, about which there is no general agreement. Until these
values are stable, it is useless to try to measure them, and they
must be left to subjective judgment.

An intelligence test is not a measure of temperament. Differ¬
ences of temperament are matter of fact, but psychological re¬
search has not yet proceeded beyond the experimental stage with
their analysis or measurement.

A general intelligence test does not measure special abilities
or skills, such as musical talent or manual dexterity. To measure
these, special tests would be required.

An intelligence test is not a substitute for common sense; it-
should be its instrument. A physician, when he has taken the
temperature and the pulse rate of his patient, does not thereupon
abandon the use of his own judgment. So an intelligence test
must be used intelligently. The wise teacher will interpret a
pupil's performance in an intelligence test in the light of what
he knows of human nature in general and of this pupil in
particular.

II.—GENERAL DIRECTIONS TO EXAMINERS.
1. The "General Intelligence Test for Africans" may be given

by any good teacher who will carefully read this manual and
follow the directions contained in it.

2. It is advisable to obtain some preliminary experience in
giving and scoring the test. A practice group of persons may be
tested with this end in view before proceeding to the testing of
other groups.

3. The instructions which the examiner is to give to the
pupils are given in this manual in English and Kiswahili. The
examination may, however, be conducted in any language. The
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examiner must translate the instructions beforehand into the
language to be used. The translation should be as accurate, as
clear and as simple as possible.

4. The examiner must make sure that all the pupils to be
tested at one time understand the language to be used. Other
pupils must be tested at other times, each in a language he
understands.

5. The size of group which can be tested at one time is about
the size of class which can conveniently be taught at one time.
As a rule, not more than thirty persons should be tested together.

6. The examiner should, if possible, have one or two assist¬
ants. The division of duties between examiner and assistants is
indicated in the " Directions for Examining." In general, the
examiner 'will give the instructions to the pupils and keep the
time, while the assistants will see that the pupils carry out the
examiner's instructions.

7. The examination should be conducted in a well lit room,
free from distractions within and without. Preferably only the
examiner, his assistants and the pupils should be present. The
pupils should not be crowded.

8. It is advisable to make sure beforehand that all the pages
of the test booklets have been cut.

9. Pencils, not pens, should be used. Each pupil should
have one or preferably two well-sharpened pencils; and the
examiner or his assistants should have a supply of pencils ready
to replace at once the pencil of any pupil if required.

.10. The examiner's manner should be pleasant but authorita¬
tive. He should speak distinctly, rather slowly, and loudly enough
to be heard by all the pupils without difficulty. The instructions
should be given in a natural tone of voice; commands should be
spoken authoritatively, and instant obedience enforced.

11. Each test is immediately preceded in the examination
booklet by a practice exercise similar to the test proper. The
exercises are on the odd-numbered pages, the tests on the even-
numbered pages. The purpose of the exercises is to enable the
examiner and his assistants to illustrate clearly what is required
in each test, and to give the pupils practice in doing what is
required. In scoring, no account is taken of the exercise, but only
of the test. The instructions laid down are intended to be ade¬

quate, and must be given to the pupils as laid down. Additional
instructions on the same lines may be given if necessary; but, in
the interests of uniformity amongst examiners, these should be
reduced to a minimum. Often it will be found sufficient simply to
repeat the instructions, perhaps in a different form of words. Ques¬
tions may be answered; pupils who do not understand what to do
may be shown; the blackboard may be used for illustration. But
it is most important to adhere strictly to the following rule: When
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the page has been turned to the test proper, and the word to
begin given, no further instructions may be added. All difficulties
must be resolved in connexion with the practice exercise. During
the test proper, ho questions may be entertained, and the exam¬
iner and his assistants may give no help beyond showing the
pupils where to begin or where to go on to next.

12. Accurate time-keeping is important. A stop-watch should
be used if possible. Failing this, a watch with a second hand
may be used if sufficient care is exercised. In that case, the exact
time of beginning should be written down. Time limits are im¬
posed both on the practice exercises and 011 the tests. The pur-
pose of the time limits on the practice exercises is to reveal pupils
who are having difficulty, in order that they7 may receive further
assistance before proceeding to the test proper. The tests proper
fall into two classes with respect to time limits. The first two
tests may be called "speed" tests; they measure how much a
person can do in a given time. The time given is short, so that
the slow cannot do as much as the fast. Accurate time-keeping
is of great importance here. The other four tests may be called
"difficulty" tests; they measure how difficult things a person can
do. Time limits are indeed imposed, but only for the simple
reason that it is convenient to have all the pupils doing the same
test at the same time. Speed of working is not intended to affect
the score; the great majority of the persons for whom the tests
are designed have time enough to do all they can without haste.
The time allowances were decided on only after experimental
studies of the time required by various groups. In finally fixing
them, the advice of the famous psychologist, E. L. Thorndike,1
was kept in mind :—

" The time of the subject who is taking such tests is of
very little value. His general comfort and peace of mind is
of much value. ... So my advice is to be very generous
with the time."

13. The examiner must be on the look-out for signs of fatigue
in the pupils during the examination, and must allow a rest inter¬
val at the end of a test whenever necessary. The test usually
requires about an hour a half. As a rule, an interval of ten
minutes after test 4, spent in the open air, will be found sufficient.
Longer and more frequent intervals may be given at the discretion
of the examiner, or the test may be taken in more than one
session. During an interval, the test booklets should be left on
the desks, folded to the page at which the pupils will recommence
work.

14. Copying should, of course, be prevented; and no pupil
should be permitted to put pencil to paper except between the
commands to begin and to stop.

— :

1 In a letter to the author.
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III.—DIRECTIONS FOR EXAMINING.
When the pupils are seated, the desks cleared, and the

pencils ready, say:
"lam going to give you a test. You must do your very best,

because I want to see whether you can do as well as the pupils o£
other schools.

'' I shall give each of you one booklet. Do not open it. Leave
it on your desk until I tell you what to do." Assistants distribute
the booklets, and see that they are not opened.

(1) " Look at the first line; it is here. (Hold up a test book¬
let, and point to line 1.) On line number 1, write your name."
Assistants see that everyone writes his name in the proper place.

(2) " Look at the second line. On line number 2, write the
name of your tribe."

(3) " Look at the third line." If the class is composed of
pupils of one sex only, say: " On$ line number 3, write the word
' Boy,' " or, " Write the word ' Girl.' " If the class is com¬

posed of pupils of both sexes, say: " On line number 3, write
whether you are a ' Boy ' or a ' Girl.' " With adults, use the
words ' Man ' and ' Woman.'

(4) " Look at the fourth line. On line number 4, write the
date when you were born, if you know it. If you do not know,
do not write anything."

After the test, the examiner should cheek the date of birth
from the school register or any other source which may be
available.

(5) " Look at the fifth line. On line number 5, write how
old you are now, if you know. If you do not know, do not write
anything."

(6) " Look at the sixth line. On line number 6, write the
name of this school." Mention the name of the school.

(7) " Look at the seventh line. On line number 7, write
what class (standard, form) you are in."

(8) " Look at the eighth line. On line number 8, write to¬
day's date." Mention the date.

(9, 10) On the remaining lines, the examiner may have
recorded any other information he wishes, or he may use them for
his own remarks.

" Pencils down!
" Now listen carefully. Do not turn over any page until I

tell you to do so. Do not write anything until I tell you to do so.
As soon as I say ' Stop! ' you must stop at once and put your
pencil on the desk.

" Now turn over to page 3. This is page 3." Hold up a test
booklet open at page 3. " Fold your books so that they are open
at page 3 only, like this." Fold the test booklet so that only
page 3 is seen.
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1. Picture Numbering.
" Page 3.
" Look at the first row of pictures. Look at the first picture

in the row: it is a hen. Under the hen is a number. What num¬

ber is under the hen? (Pause for correct answer.) Yes, it is a 1.
Lock at the next picture: it is an insect. What number is under
the insect? (Pause.) Yes, it is a 2. Notice that each picture in
this row has a number under it. Do you see that? (Pause.)

" Now look at the other two rows of pictures, below. These
pictures have no numbers yet. When I tell you to, you are to
write their numbers in with your pencil. Look at the first picture
in the second row: it is a panga. Find the panga just like it in
the first row of pictures, above. The panga in the first row has
a 5 under it, hasn't it? (Pause.) So take your pencil and write
a 5 under this panga in the second row. Write a 5 under this
panga only." Assistants see that everyone writes 5 in the proper
place, and report all correct before examiner proceeds.

" Look at the next picture in the second row: it is a snake.
The snake in the first row, above, has a 6 under it; so now write
a 6 under this snake in the second row. Write a 6 under this
snake only." Assistants supervise as before.

" Look at the next picture: it is a tree. What number should
go under the tree? (Pause.) Yes, a 4. So now write a 4 under
the tree.

" Look at the next picture: it is a hand. What number
should go under the hand? (Pause.) Yes, a 3. So now write a 3
under the hand.

" Pencils down!

" When I say ' Begin,' but not before, go on in the same
way yourselves. Finish the second row of pictures, then go on to
the last row. Try to do all the pictures on this page. Do not turn
over to the next page. Remember, UNDER EACH PICTURE
MAKE THE NUMBER WHICH BELONGS TO IT. Ready?
Begin! " Start the stop-watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do, and I shall explain it to him."
Deal with any difficulties which arise, then proceed.

'' Pencils down!

" Do not turn over to the next page till I tell you. On the
next page you will find some more pictures and numbers. Do
them in the same way: under each picture make the number
which belongs to it. Do as many as you can. Turn over to page 4.
Ready? Begin! " Start the stop-watch, or make a note of the
time.
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After i\ minutes, say: " Stop! Pencils down! Now look at
page 5." Hold up a test booklet folded to the proper page.
" Fold your books."

2. Comparison.
" Page 5.
" Look at the first two numbers: o—2, 5—2. Are they the

same or different? (Pause for correct answer.) Yes, they are the
same. The letter S (writing it on the blackboard) is for ' same.'
Sc take your pencil and write capital S on the line between 5—2
and 5—2. Write an S on the first line only." Assistants see that
everyone writes S in the proper place, and report all correct before
examiner proceeds.

" Look at the next two numbers: 9—1—2, 9—6—2. Are
they the same or different? (Pause.) Yes, they are different. The
letter D (writing it on the blackboard) is for ' different.' So every¬
one write capital D on the line between the the two numbers.
Write a D on the second line only." Assistants supervise as
before.

" Look at the next pair, the letters C—G, C—K. Are they
the same or different? (Pause.) Yes, they are different. So
everyone write capital D on the line between them.

" Look at the next pair, the two diagrams. Are they the
same or different? (Pause.) Yes, they are nearly the same; they
are meant to be the same. So everyone write capital S on the
line between them.

" Pencils down!

" (When I say ' Begin,' but not before, go on in the same
way yourselves. Try to do all on this page. Do not turn over to
the next page. Remember, IF THE TWO THINGS ARE THE
SAME, WRITE S ON THE LINE BETWEEN THEM. IF
THEY ARE DIFFERENT, WRITE D ON THE LINE BE¬
TWEEN THEM. Ready? Begin!" Start the. stop-watch, or
note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: '' Stop! Pencils down! Hands up any¬

one who did not know what to do." Deal with any difficulties
which arise, then proceed.

" Pencils down!

" Do not turn over to the next page till I tell you. On the
next page you will find some more. Do them in the same way. If
the two things are the same, write S on the line between them.
If they are different, write D on the line between them. Do as
many as you can. Turn ever to page 6. Ready? Begin!" Start
the stop-watch, or make a note of the time.
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After 2 minutes, say: " Stop! Pencils down! Now look at
page 7. This is page 7." Hold up a test booklet folded to the
proper page. " Fold your books."

3. Picture Classification.
" Page 7.
" Look at the first row of pictures, row number 1. There

are five pictures in the row—a man, another man, another man,
a cow, and another man. Four of these pictures are like one
another, one picture is different. The cow is different from the
men. So take ycur pencil and cross out the picture of the cow.
Make a large cross like this (making a large X on the blackboard)
right through the picture of the cow." Assistants see that every¬
one makes a cross in the proper place, and report all correct before
examiner proceeds.

" Look at the next row of pictures, row number 2. You see
a hen, a goat, another hen, a bird, and another bird. Four of
these pictures are like one another, one picture is different. Which
picture is different? (Pause for correct answer.) Yes, the goat is
different. So everyone cross out the picture of the goat." Assist¬
ants supervise as before.

" Look at the next row of pictures, row number 3. You see
a leaf, another leaf, a tree, another leaf, and another leaf. Four
of these pictures are like one another, one picture is different.
Which picture is different? (Pause.) Yes, the tree is different
from the leaves. So everyone cross out the picture of the tree.

" Pencils down!

" When I sav ' Begin,' but not before, go on in the same
way yourselves. Begin at row number 4. Try to do all the rows
on this page. Do not turn over to the next page. Remember, IN
EACH ROW, FIND THE ONE PICTURE WHICH IS
DIFFERENT FROM THE OTHER FOUR PICTURES, AND
CROSS IT OUT WITH YOUR PENCIL. IN EACH ROW,
CROSS OUT ONE PICTURE ONLY. Ready? Begin!" Start
the stop-watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do." Deal with any difficulties
which arise, then proceed.

" Pencils down!
" Do not turn over to the next page till I tell you. On the

next page you will find some more rows of pictures. Do them
in the same way: in each row, find the one picture which is
different from the other four pictures, and cross it out with your
pencil. In each row, cross out one picture only. Turn over to
page 8. Ready? Begin!" Start the stop-watch, or make a note
of the time.
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After 3 minutes, say: " Stop! Pencils down! Now look at
page 9. This is page 9." Hold up a test booklet folded to the
proper page. " Fold your books."

4. Picture Completion.
" Page 9.
" Look at the first picture, picture number 1. It is a man's

face, isn't it? (Pause.) But the man has no mouth. So take
your pencil and draw his mouth. Give him a mouth with your
roicil. A line like this (quickly drawing the missing mouth on
the blackboard) will do for a mouth." Assistants see that every¬
one draws in the mouth, and report all correct before examiner
proceeds.

" Look at the next picture, picture number 2. It is a hand.
But part of the hand has been left out. What part of the hand
has been left out? (Pause for correct answer.) Yes, a finger. So
everyone draw the finger in its proper place. A line like this
(ouickly drawing the missing finger on the blackboard) will do for
a finger." Assistants supervise as before.

" Look at the next picture, picture number 3. It is a cow.
What has been left out of the picture of the cow? (Pause.) Yes,
the tail. So everyone draw the tail. A line like this (quickly
drawing the missing tail on the blackboard), will do for a tail."

" Pencils down!

" When I say ' Begin,' but not before, go on in the same
way yourselves. Begin at picture number 4. Try to do all the
pictures on this page. Do not turn over to the next page. Re¬
member, FIND WHAT PAS BERN LEFT OUT OF EACH
PICTURE, AND DRAW IT IN QUICKLY WITH YOUR
PENCIL. Ready? Begin! " Start the stop-watch, or note the
time.

•

. Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do." Heal with any difficulties
which arise, then proceed.

" Pencils down!

" Do not turn over to the next page till I tell you. On the
next page you will find some more pictures. Do them in the same
way: find what has been left out of each picture, and draw it in
quickly with your pencil. Turn over to page 10. Ready? Begin!"
Start the stop-watch, or make a note of the time.

After 5 minutes, say: " Stop! Pencils down! Now look at
page 11." Hold up a test booklet folded to the proper page.
■' Fold your books.''
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An interval may bo allowed here. During the interval, the
test booklets should bo loft folded at page 11 on the desks.

5. Number Series.
" Page 11.
" Look at the first row of numbers: 1, 2, 3, 4, 5. Look at

the two dotted lines after number 5. On these two dotted lines

you are to write the two numbers that should come after 5.
1, 2, 3, 4, 5—what two numbers should come next? (Pause for
correct answer.) Yes, 6, 7. So take your pencil and write 6, 7,
on the two dotted lines after 5." Assistants see that everyone
writes the numbers in the proper places, and report all correct
before examiner proceeds.

" Look at the next row of numbers: 2, 4, 6, 8, 10. What
two numbers should come next? " Pause for answer. If there
is any difficulty, explain that the numbers in this row increase
by two at each step, and that therefore the next two numbers
are 12, 14. " So everyone write 12, 14, on the two dotted lines
after 10." Assistants supervise as before.

" Look at the next row: 10, 9, 8, 7, 8. What two numbers
should come next? " Pause for answer. If there is any difficulty,
explain that the numbers in this row decrease by one at each
step. " So everyone write 5, 4, on the two dotted lines after 6."

" Look at the next row: 1, 1, 2, 2, 3, 3, 4, 4. What two
numbers should come next? " Pause for answer. If there is any
difficulty, explain that each number is repeated. " So everyone
write 5, 5, on the two dotted lines after 4."

'' Pencils down!
" When I say ' Begin,' but not before, go on in the same

way yourselves. Try to do all the rows on this page. Do not
turn over to the next page. Remember IN EACH ROW, TRY
TO FIND OUT HOW THE NUMBERS ARE CONNECTED,
AND THEN WRITE THE TWO NUMBERS WHICH SHOULD
COME NEXT. Ready? Begin! " Start the stop-watch, or note
the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: '' Stop! Pencils down! ''
Examiner demonstrates to the whole class the correct solu¬

tion of the remaining problems on page 11. Every pupil must
understand what is required before examiner proceeds.

" Pencils down!
" Do not turn over to the next page till I tell you. On the

next page you will find some more of the same kind. Do them
in the same way: in each row, try to find out how the numbers
are connected, and then write the two numbers which should
come next. Turn over to page 12. Ready? Begin!" Start the
stop-watch, or make a note of the time.



21

After 10 minutes, say: " Stop I Pencils down! Now look at
page 13. This is page 13." Hold up a test booklet folded to the
proper page. " Fold your books."

G. Picture Absurdities.
" Page 13.
" Look at the first picture, picture number 1. There is

something wrong with this picture. The man should not be on
the cow's back; a man does not ride on a cow's back. So the
man has been crossed out, to show that he is wrong. Do you see
that (Pause.)

" Look at the next picture, picture number 2. What is
wrong with this picture? (Pause for correct answer.) Yes, a hen
has not long ears. So take your pencil and cross out the ears.
Cross out the ears only." Assistants make sure that everyone
makes a cross in the proper place, and report all correct before
examiner proceeds.

" Look at the next picture, picture number 3. What is
wrong with this picture? (Pause.) Yes, a rat has not a short
curly tail. So everyone cross out the tail. Cross out the tail only."
Assistants supervise as before.

" Pencils down!

" When I say ' Begin,' but not before, go on in the same
way yourselves. Begin at picture number 4. Try to do all the
pictures on this page. Do not turn over to the next page.
Remember, IN EACH PICTURE, FIND WHAT IS WRONG,
AND CROSS IT OUT WITH YOUR PENCIL. CROSS OUT
WHAT IS WRONG ONLY; DO NOT CROSS OUT WHAT IS
RIGHT. Ready? Begin!"

Start the stop-watch, or note the time.
Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do." Deal with any difficulties
which arise, then proceed.

" Pencils down!

" Do not turn over to the next page till I tell you. On the
next page you will find some more pictures. Do them in the
same way: in each picture, find what is wrong, and cross it out
with your pencil. Cross out what is wrong only; do not cross out
what is right. Turn over to page 14. Ready? Begin! " Start
the stop-watch, or make a note of the time.

After 4 minutes, say: " Stop! Pencils down! Close your
hooks." Collect the booklets.
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IV.—DIRECTIONS FOE SCOEING.
The rules to be adhered to in scoring the tests are given:

below. The tests are scored by means of the scoring keys, fur¬
nished on four separate sheets of paper, so designed as to facilitate
ease and accuracy of scoring. The methods of using these keys
are described below.

Where the greatest accuracy is desired, the scoring should be
checked by a second person, as even the most experienced scorers
make occasional slips. It is advisable to use a pen or a coloured
pencil fn marking the booklets, so that the scorer's markings can
afterwards be distinguished from those of the pupil, if necessary.
The scorer's marks should not be made where they tend to obscure
those of the pupil. A check mark ( ) may be used to indicate
an item which is right, a cross (x) to indicate one which is
wrong, and an O to indicate one which is omitted.

1.—General Bules.
(1) Each item marked by a pupil is scored either right or

wrong. No fractional scores are given.
(2) If a marking has been clearly corrected by the pupil, so

that there is no doubt as to his final intention, the correction is
the answer which should be scored.

(3) In any case not provided for in the rules for scoring, the
scorer must use his own judgment. An answer should be counted
as right only if it is quite clear that the pupil has indubitably
solved the problem.

(4) The number of right answers in each test (and in Test 2,
page 6, the number of wrong answers also) should be entered in
the bottom right-hand corner of the test page. If and when the
scoring has been cheeked, this should be indicated by a check
mark.

(5) The number of right answers in each test should be
copied into the spaces provided under the heading "Number
right" on the cover of the test booklet. In Test 2, the number of
wrong answers also should be copied into the space under the
heading "Operation," and should be subtracted from the number
right. In the spaces under the head "Operation," the number
right (in Test 2, the number right minus the number wrong)
should be multiplied by the appropriate weighting factor. The
weighting factor for each test is given in Table I.

TABLE I
WEIGHTING FACTORS OF THE

COMPONENT TESTS

Test Weighting Factor
1 1
2 2
3 1
4 1
5 4
6 10
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The results of these operations should be entered in the
spaces under the heading "Score." The sum of the six scores is
the "Total Score" in the test.

(6) The score in the test may be used either in the form of
total score out of the highest possible score of 409, or in the form
of per cent of the highest possible score. If it is desired to use per
cent scores, Table II, for the conversion of total scores into per¬
cent scores, will be found useful. Total scores intermediate be¬
tween those given in the table may be converted to the nearest
per cent scores by interpolation.

TABLE II

FOR CONVERSION OF TOTAL SCORES INTO PER CENT SCORES

Total
Score

Per cent

Score
Total
Score

Per cent

Score
Total
Score

Per cent
Score

Total
Score

Per cent

Score

4 1 106 26 209 51 311 76
8 2 110 27 213 52 315 77

12 3 115 28 217 53 319 78
16 4 119 29 221 54 323 79
20 5 123 30 225 55 327 80
25 6 127 31 229 56 331 81
29 7 131 32 233 57 335 82
33 8 135 33 237 53 339 83
37 9 139 34 241 59 344 84
41 10 143 35 245 60 348 85
45 11 147 36 249 61 352 86
49 12 151 37 254 62 356 87
53 13 155 38 258 63 360 88
57 14 160 39 262 64 364 89
61 15 164 40 266 65 368 90
65 16 168 41 270 66 372 91
70 ' 17 172 42 274 67 376 92
74 1-8 176 43 278 68 380 93
78 19 180 44 282 69 384 94
82 20 184 45 286 70 389 95
86 21 188 46 290 71 393 96
90 22 192 47 294 72 397 97
94 23 196 48 299 73 401 98
98 24 200 49 303 74 405 99

102 25 205 50 307 75 409 100

2.—Specific Eules for each Test.

I1est 1, page 4. Picture Numbering.
The key for this test is printed on a sheet of transparent,

paper. This sheet should be superimposed upon page 4 of the
test booklet in such a way that for each item the pupil's answer
in the booklet is seen beside the correct answer in the key.

1. Score is number right.
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Test 2, page 6. Comparison.
The key for this test is printed down two margins of a sheet

•of stout paper. This sheet should be placed on page 6 of the test
booklet, so that for each item the pupil's answer is seen alongside
the correct answer in the key.

1. Score is (number right minus number wrong) multiplied
by two. The subtraction is to be performed before the multipli¬
cation.

2. If the number to be subtracted (that is, the number
wrong) is greater than the number right, the score is 0.

Test 3, page 8. Picture Classification.
The key for this test is similar to that for Test 1, and is used

in a similar fashion.

1. Score is number right.
» 2. If, in any item, more than one of the five pictures in the

row lias been crossed out, count the item as wrong; unless (a) it
has clearly been the pupil's final intention to leave only one of
the pictures crossed out, in which case score as if that one alone
had been crossed out, or (b) four of the pictures have been crossed
out and one has not, in which case score as if that one alone
had been crossed out.

Test 4, page 10. Picture Completion.
The key for this test is simply a copy of page 10 of the test

booklet, with the pictures correctly completed in red ink. .For
each item, the pupil's answer in pencil should be compared with
the correct answer in red ink in the key. Additional rules for
scoring certain items are laid down in the verbal key for Test 4.

1. Score is number right.
2. An answer is to be counted right if it is quite clear that

the pupil has tried, in whatever way, to indicate correctly the
missing part. The technical quality of his drawing is to be dis¬
regarded.

3. Markings in any parts of the picture, other than those
shown in red in the key for Test 4, are to be disregarded.

Test 5, page 12. Number Series.
The key for this test is similar to that for Test 2, and is used

in a similar fashion.

1. Score is number right multiplied by four.
2. The answer to each item consists of two numbers, both

of which must be right. If one number is right and the other is
wrong or omitted, count the item as wrong.
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Test 6, page 14. Picture Absurdities.
The key for this test is an entirely verbal one. Tor each-

item, the pupil's answer should be compared with the correct
answer described in the key.

1. Score is number right multiplied by ten.
2. If the pupil amends the absurd part of the picture by

drawing it as it should be, count as right.
3. Crosses through any parts of the picture not mentioned,

in the specific rules for each picture (see key for Test 6) do not
affect the scoring; they are to be disregarded.

4. A cross very close to the part of the picture described in
the key, but through no part of the picture, counts as right.

Y.—TREATMENT OE RESULTS.
When the examiner has scored the test, he may analyse the-

scores, either total scores or per cent scores, in a number of
ways.

The simplest step lie can take is to arrange the test booklets
in order of score, from highest to lowest. The highest and lowest
scores, the range of scores, and the place of each pupil in the class
will at once be apparent.

He may then seek some score to represent the performance
of the class as a whole. For this purpose, he may use either of
two types of average, the ordinary "average" (arithmetic mean)
or the "median." The median is as satisfactory as the mean for
most purposes, and is more easily arrived at. It is simply the
middle score, that score, above and below which are an equal
number of scores. It is found by counting to the middle booklet
when the booklets have been arranged in order of score. Thus, if
there are 25 booklets in a set, the middle booklet is the thirteenth
from the top or the bottom, for that booklet has 12 booklets above-
it. and 12 below it. If there are 20 booklets in a set, the median
score is midway between the scores of the tenth and the eleventh
booklets, since that score will have ten scores on either side of it.
Thus, if the tenth lowest score in a series of 20 is 225, and the
eleventh lowest is 229, then the median score is 227.

If the class is large, or if several classes are grouped together,,
the distribution of scores may be of interest. This may readily be
represented in graphical form. The scores, either total or per
cent, must first be grouped into convenient "class intervals" of
five, ten or twenty points, for example, 100 to 119 inclusive,
120 to 139 inclusive, and so on. The number or "frequency" of
scores within each of these class intervals is counted. The class--
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Intervals are then laid out along a base line as in Figure I, and
■columns are raised on tliem, corresponding in height to the fre¬
quency of the scores in the respective class intervals. A line
joining the tops of the columns will then describe the distribution
■of the scores, revealing at a glance the range of the scores, the
relative significance of any score, and similar facts.

r-

a5
ID
3 .

cr 4

120 140 160 180 200 220 240 260 280 300 320

Score

FIGURE I.—A FREQUENCY DISTRIBUTION OF SCORES.

VI.—NOEMS FOE COMPAEISON.

A score in a test, whether it be the score of an individual or
That of a group, is of little significance in itself. It gains signifi¬
cance only when it is compared with other scores.

To the principal of a school, the most interesting comparison
.as a rule will be the comparison of pupil with pupil and class with
■class within his own school. Such a comparison he may readily
make. He may, however, wish to know how his pupils compare
in ability with those of other schools. This comparison he can
make only when records from other schools are available. The
requisite standards of comparison can be made available by testing
a number of groups in different parts of the country, and collecting
the results. It would be desirable to have norms for each age,
each school standard, each sex and each tribe, and perhaps other
norms. It will be shown how users of the test may assist in the
compilation of well-founded norms for comparison. Until these
are available, however, such results as have been collected up to

' the present are given in Table III. For the convenience of
•examiners, comparisons may be made in terms of either average,
the mean or the median, and in terms of either total score or

per cent score.
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TABLE III

AVERAGE SCORES OF VARIOUS GROUPS IN THE
" GENERAL INTELLIGENCE TEST FOR AFRICANS "

Class

Mean
Score

Median
Score

Total Per
cent

Total Per
cent

'Form III . . 329 80 353 66

^Form II . . 315 77 316 77

1 Form I 274 67 283 69

^Standard VI 276 67 275 67

•2Standard V 222 54 227 56

3Jeanes Teachers 227 56 227 56

Medical Training Depot 243 61 258 63

'Alliance High School, Kikuyu.
2
Maseno Central School.

O

Jeanes School, Kabete.
Medical Training Depot, Nairobi.

To facilitate the compilation of useful norms for comparison,
^ form for a report on results has been drawn up. Sufficient
■copies of this "Report Form" will be sent out with each set of
test booklets. The author would be very grateful if examiners
would fill up this form and send it, marked '' General Intelligence
Test for Africans," to the Education Department, P.O. Box 340,
Nairobi. Comparative statistics, throwing light on the distribution
of intelligence throughout the country, could then be drawn up.
Copies of such revised norms will be sent out to examiners as the
.necessary data accumulate.
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APPENDIX A.

DIRECTIONS FOR EXAMINING IN KISWAHILI.

When the pupils are seated, the desks cleared, and the pencils
ready, say:—

" Nataka kuwapa majaribio. Ni lazima kila mmcja wenu
ajitahidi kufanya bora kama awezavyo, kwa sababu nataka ku-
angalia kama mnaweza kufanya kazi bora kama watoto wa skuli
yoyote nyingineyo.

" Kila mmoja wenu nitampa kitabu. Msikifungue. Kiwe-
keni juu ya meza feata nitakapowambia jinsi ya kufanya." Assist¬
ants distribute the booklets, and see that they are not opened.

(1) " Tazameni mstari wa kwanza; ndio huu. (Hold up a test
booklet, and point to line 1.) Katika mstari ulioandikwa nambari
1, andika jina lako." Assistants see that everyone writes his or
her name in the proper place.

(2) " Tazameni mstari wa pili. Katika mstari ulioandikwa
nambari 2, andika jina la lrabila yako."

(3) " Tazama mstari wa tatu." If the class is composed of
pupils of one sex only, say: • Katika mstari nambari 3, andika
' Mume,' " or " Katika mstari nambari 3, andika ' Mke.' " If
the class is composed of pupils of both sexes, say: " Andika ukiwa.
u ' Mume ' au ' Mke.' "

(4) " Tazama mstari wa nne. Katika mstari ulioandikwa
nambari 4, andika tarehe uliyozaliwa, ukiwa waijua. Ukiwa hui-
jui, usiandike chochote."

After the test, the examiner should check the date of birth
from the school register or any other source that may be available.

(5) " Tazama mstari wa tano. Katika mstari ulioandikwa
nambari 5, andika umri wako wa sasa, ukiwa waujua. Ukiwa
huujui, usiandike chochote."

(6) " Tazama mstari wa sita. Katika mstari ulioandikwa
nambari 6, andika jina la skuli hii." Mention the name of the
school.

(7) " Tazama mstari wa saba. Katika mstari ulioandikwa.
nambari 7, andika daraja (class, standard, form) gani ya skuli
uliyomo."

(8) " Tazama mstari wa nane. Katika mstari ulioandikwa
nambari 8, andika tarehe ya leo." Mention the date.

(9, 10) On the remaining lines, the examiner may have
recorded any other information he wishes, or he may use them
for his own remarks.
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" Kalamu chini.

" Sasa sikiza kwa utaratibu. Usifunue ukurasa wowote hata
nitakapokwambia ufunue. Usiandike chochote hata nitakapo-
kwambia uandike. Mara nitakaposema, ' Basi,' ni lazima uache
kuandika, na uweke kalamu yako juu ya meza.

" Sasa funua ukurasa wa 3. Huu ndio ukurasa wa 3." Hold

up a test booklet open at page 3. " Kunjeni vitabu vyenu uku¬
rasa wa 3 uonekane juu, kama hivi." Fold the test booklet so-
that only page 3 is seen.

1. Picture Numbering.
" Ukurasa wa 3.

" Tazama mstari wa kwanza wenye picha. Tazama picba ya
kwanza iliyoko katika mstari wa kwanza. Picha hiyo ni kuku.
Chini ya huyo kuku iko nambari. Ni nambari gani iliyoko chini
ya huyo kuku? (Pause lor correct answer.) Ndio, ni 1. Tazama
hiyo picha ya pili yake: picha hiyc ni mdudu. Ni nambari gani
iliyoko chini ya huyo mdudu ? (Pause.) Ndio, ni 2. Tazama uta-
ona ya kwamba kila picha katika mstari huu ina nambari chini
yake. Mwaona hivyo? (Pause.)

" Sasa tazama ile mistari miwili mingine ya picha iliyoko
chini. Picha hizi hazijaandikwa nambari bado. Nitakapokwambia
uandike, andika nambari zao kwa kalamu yako. Tazama picha
ya tatu katika mstari wa pili: picha hiyo ni upanga. Tafuta
upanga kama huo katika mstari wa kwanza, juu. Upanga huo
ulio katika mstari wa kwanza una nambari 5 chini yake, au sivyo?
(Pause.) Kwa hivyo twaa kalamu yako uandike nambari 5 chini
ya upanga ulio katika mstari wa pili. Andika nambari 5 chini ya
upanga huu tu." Assistants see that everyone writes 5 in the
proper place, and report all correct before examiner proceeds.

" Tazama hiyo picha nyingine katika mstari wa pili: picha
hiyo ni nyoka. Huyo nyoka aliye katika mstari wa kwanza juu,
yuna nambari 6 chini yake; kwa hivyo andika nambari 6 chini
ya nyoka aliye katika mstari wa pili. Andika 6 chini ya nyoka
huyu tu." Assistants supervise as before.

'' Tazama hiyo picha nyingine: picha hiyo ni mti. Ni nam¬
bari gani itakayoandikwa chini ya mti huo? (Pause.) Ndio, ni 4.
Kwa hivyo sasa andika 4 chini ya huo mti.

"Tazama hiyo picha nyingine: picha hiyo ni mkono. Ni
nambari gani itakayoandikwa chini ya mkono huo? (Pause.) Ndio,
ni 3. Kwa hivyo sasa andika 3 chini ya huo mkono.

" Kalamu chini!

" Nitakaposema ' Anza,' lakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Maliza huo mstari wa pili wa hizo picha,
halafu endelea na mstari wa mwisho. Jaribu kufanya kila picha
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iliyo katika ukurasa huu. Usipindue ukurasa. Kumbuka, CHINI
YA KILA FICHA, ANDIKA NAMBARI ILE IPAAYO KU-
ANDIKWA CHINI YAKE. Tayari? Anza! " Start the stop¬
watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basi! Kalamu chini! Mtu yoyote

ambaye hakujua jinsi atakavyofanya ainue mkono juu, nipate
kumueleza." Deal with any difficulties which arise, then pro¬
ceed.

" Kalamu chini!

" Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao huu utaona picha zingine na nambari.
Panya kama ulivyofanya hizi: chini ya kila picha andika nambari
ile ifaayo kuandikwa chini yake. Fanya nyingi kama uwezavyo.
Funua ukurasa wa 4. Tayari? Anza!" Start the stop-watch, or
make a note of the time.

After li minutes, say: " Basi! Kalamu chini! Sasa funua
ukurasa wa 5. Huu ndio ukurasa wa 5." Hold up a test booklet
folded to the proper page. " Kunja vitabu vyenu."

2. Comparison.
" Ukurasa wa 5.

" Tazama zile nambari mbili za kwanza: 5—2, 5—2. Nam¬
bari hizi ni sawasawa au ni tofauti? (Pause for correct answer.)
Ndio, zote ni sawasawa. Tutatumia herufi hii S kwa ' sawasawa.'
Kwa hivyo twaa kalamu yako uandike S kubwa katika ule mstari
ulio katikati ya 5—2 na 5—2. Andika S katika mstari huo wa
kwanza tu." Assistants see that everyone writes S in the proper
place, and report all correct before examiner proceeds.

" Tazama zile nambari zingine mbili zifuatazo: 9—1—2,
9—6—2. Nambari hizi ni sawasawa au ni tofauti? (Pause.) Ndio,
ni tofauti. Tutatumia herufi T kwa ' tofauti.' Kwa hivyo kila
mmoja aandike T kubwa katika mstari ule ulioko katikati ya hizo
nambari. Andika T katika mstari huo tu." Assistants supervise
as before.

" Tazama zile nambari zingine mbili zifuatazo, zile C—G-,
C—K. Hizi ni sawa au ni tofauti? (Pause.) Ndio, ni tofauti.
Kwa hivyo andika T kubwa katikati yao.

" Tazama ile michoro ifuatayo. Ni sawasawa au ni tofauti?
(Pause.) Ndio, ni karibu na sawasawa; zimetakiwa ziwe sawasawa.
Kwa hivyo kila mmoja andike S kubwa juu ya mstari ulio kati¬
kati yao.

" Kalamu chini!
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" Nitakaposema ' Anza,' lakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Jaribu kufanya kila picha iliyo katika
ukurasa buu. Usipindue ukurasa. Kumbuka, VIKIWA VITU
VIWILI NI SAWASAWA, ANDIKA S KUBWA KATIKATI
YAO. VIKIWA NI TOFAUTI, ANDIKA T KUBWA KATI¬
KATI YAO. Tayari? Anza! " Start the stop-watch, or note the
time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basil Kalamu chini! Wale ambao

hawakuelewa jinsi ya kufanya wainue mikono juu." Deal with
any difficulties which arise, then proceed.

" Kalamu chini!

" Usifunue ukurasa wowote hata nitakapokwambia ufunue.
Katika ukurasa huo ufuatao utaona herufi zingine. Zifanye kama
ulivyofanya hizi: vitu viwili vikiwa ni sawasawa, andika S kubwa
katikati yac. Vikiwa ni tcfauti, andika T kubwa katikati yao.
Fanya herufi nyingi kama uwezavyo. Funua ukurasa wa 6.
Tayari? Anza! " Start the stop-watch, or make a note of the
time.

After 2 minutes, say: " Basi! Kalamu chini! Sasa funua
ukurasa wa 7. Huu ndio ukurasa wa 7." Hold up a test booklet
folded at the proper page. " Kunja vitabu vyenu."

3. Picture Classification.
" Ukurasa wa 7.

" Tazama mstari wa kwanza wa hizo picha, mstari nambari 1.
Kuna picha tano katika mstari huo: mtu, mtu mwingine, mtu
mwingine, ngombe, na mtu mwingine. Picha nne katika hizi
zimefanana, moja ni tofauti. Yule ngombe ndiye aliye tofauti na
wale watu. Kwa hivyo twaa kalamu yako uchore mchoro wa
kumfuta huyo ngombe. Chora alama kama hii (making a large
X on the blackboard) juu ya huyo ngombe." Assistants see that
everyone makes a cross in the proper place, and report all correct
before examiner proceeds.

" Tazama huo mstari mwingine wa picha, mstari nambari 2.
Hapo waona kuku, mbuzi, kuku mwingine, ndege, na ndege
mwingine. Picha nne katika hizi zimefanana, moja ni tofauti.
Ni ipi iliyo tofauti? (Pause for correct answer.) Ndio, huyo mbuzi
ni tofauti. kwa hivyo kila mmoja amchore huyo mbuzi." Assist¬
ants supervise as before.

" Tazama huo mstari mwingine wa picha, mstari nambari 3.
Waona jani, jani jingine, mti, jani jingine, na jani jingine. Nne
katika picha hizi zimefanana, moja ni tofauti. Ni ipi iliyo to¬
fauti? (Pause.) Ndio, huo mti ndio ulio tofauti na hayo majani.
Kwa hivyo ichore picha ya huo mti.



" Kalamu chini!

" Nitakaposema ' Anza,' lakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Jaribu kufanya kila mstari katika ukurasa
huu. Kumbuka, KATIKA KTLA MSTARI, TAFUTA PICHA
ILE ILIYO TOFAUTI NA ZILE ZING-XNE, UKAICHORE
KWA KALAMU YAKO. KATIKA KILA MSTARI, CHORA
PICHA MOJA TU. Tayari? Anza! " Start the stop-watch, or

. note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basil Kalamu chini! Mtu yoyote

ambaye hakujua jinsi ya kufanya ainue mkono juu, nipate kumu-
eleza." Deal with any difficulties which arise, then proceed.

" Kalamu chini!

" Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao utaona picha zingine na nambari. Fanya
kama ulivyofanya hizi: katika kila mstari, tafuta picha iliyo
tofauti na zile zingine, ukaichore kwa kalamu yako. Katika kila
mstari, chora picha moja tu. Funua ukurasa wa 8. Tayari?
Anza! " Start the stop-watch, or make a note of the time.

After 3 minutes, say: " Basi! Kalamu chini! Sasa tazama
ukurasa wa 9. Huu ndio ukurasa wa 9." Hold up a test booklet
folded to the proper page. " Kunja vitabu vyenu."

4. Picture Completion.
" Ukurasa wa 9.

" Tazama picha ya kwanza, picha nambari 1. Ni uso wa
mtu, sivyo? (Pause.) Lakini mtu mwenyewe hana mdomo. Basi
twaa kalamu yako ukauchore mdomo wake. Mtie mdomo kwa
kalamu yako. Mstari kama huu (quickly drawing the missing
mouth on the blackboard) utafaa kwa mdomo." Assistants see
that everyone draws in the mouth, and report all correct before
examiner proceeds.

" Tazama picha hiyo ya pili yake, picha nambari 2. Ni
mkono wa mtu. Lakini sehemu moja ya huo mkono haiko. Ni
sehemu gani ya huo mkono ambayo haiko? (Pause for correct
answer.) Ndio, ni kidole. Basi kila mmoja achore hicho kidole
katika mahali pake. Mstari kama huu (quickly drawing the miss¬
ing finger on the blackboard) utafaa kwa kidole." Assistants
supervise as before.

" Tazama hiyc picha nyingine ifuatayo, picha nambari 3.
Picha hiyo ni ngombe. Ni sehemu gani ya huyo ngombe ambayo
haiko? (Pause.) Ndio, ni mkia. Basi kila mmoja auchore ule
mkia. Mstari kama huu (quickly drawing the missing tail on the
blackboard) utafaa kwa mkia."
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" Kalamu chini!

" Nitakaposema ' Anza,' lakini si kabla, endeleeni vivyo
hivyo wenyewe. Anza picha nambari 4. Jaribu kufanya kila picha
katika ukurasa huu. Usifunue ukurasa mwingine. Kumbuka,
TAFUTA NI SEHEMU GANI ILIYOACHWA KATIKA KILA
PICHA, UKAICHOKE UPESI KWA KALAMU YAKO. Tayari?
Anza! " Start the stop-watch, or note the time.

Assistants make sure that everyone is doing the right thing.
After 1 minute, say: "Basil Kalamu chini! Mtu yoyote

ambaye hakujua jinsi ya kufanya ainue mkono juu." Deal with
any difficulties which arise, then proceed.

" Kalamu chini!

" Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao utaona picha zingine zaidi. Zifanye kama
uli®ycfanya hizi: tafuta ni sehemu gani iliyoachwa katika kila
picha ukaichore upesi kwa kalamu yako. Funua ukurasa wa 10.
Tayari? Anza! " Start the stop-watch, or make a note of the
time.

After 5 minutes, say: "Basil Kalamu chini! Sasa funua
ukurasa wa 11. Huu ndio ukurasa wa 11." Hold up a test book¬
let folded to the proper page. " Kunja vitabu vyenu."

An interval may be allowed here. During the interval, the
test booklet should be folded at page 11 on the desks.

5. Number Series.
" Ukurasa wa 11.
" Tazama mstari wa kwanza wa nambari: 1, 2, 3, 4, 5.

Tazama ile mstari miwili midogo iliyoko baada ya nambari 5.
Juu ya mistari hii andika nambari zile mbili zinazofuatana baada
ya 5. 1, 2, 3, 4, 5,—ni nambari gani mbili zitakazofuata ? (Pause
for correct answer.) Ndio, ni 6, 7. Kwa hivyo twaa kalamu yako
uandike 6, 7, juu ya mistari ile miwili midogo baada ya 5."
Assistants see that everyone writes the numbers in the proper
places, and report all correct before examiner proceeds.

" Tazama ule mstari wa pili wa nambari: 2, 4, 6, 8, 10. Ni
nambari gani mbili zitakazofuata? " Pause for answer. If there
is any difficulty, explain that the numbers in this row increase
by two at each step, and that therefore the next two numbers are
12, 14. " Kwa hivyo kila mmoja basi aandike 12, 14, katika hiyo
mistari miwili ifuatayo 10." Assistants supervise as before.

" Tazama huo mstari mwingine ufuatao: 10, 9, 8, 7, 6. Ni
nambari gani mbili zitakazofuata? " Pause for answer. If there
is any difficulty, explain that the numbers in this row decrease
by one at each step. " Kwa hivyo kila mmoja aandike 5, 4, juu
ya ile mstari miwili midogo ifuatayo 6."
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" Tazama liuo mstari mwingine: 1 1, 2 2, 3 3, 4 4. Ni
nambari gani mbili zitakazofuata? " Pause for answer. If there
is any difficulty, explain that each number is repeated. " Kwa
iiivyo kila mmoja aandike 5 5 katika ile mistari miwili midogo
ifuatayo 4."

" Kalamu cbini!
" Nitakaposema ' Anza,' lakini si kabla ya kusema, endeleeni

vivyo hivyo wenyewe. Jaribu kufanya mistari yote katika ukurasa
huu. Usifunue ukurasa mwingine. Kumbuka, KATIKA KILA
MSTARI JARIBU KUTAFUTA JINSI HIZO NAMBARI
ZINAVYOFUATANA NA ZILIVYOPANGWA, HALAFU U-
ANDIKE HIZO NAMBARI MBILI ZINAZOFUATA. Tayari?
Anza i " Start the stop-watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: "Basil Kalamu chini!" Examiner

demonstrates to the whole class the correct solution of the re¬

maining problems on page 11. Every pupil must understand what
is required before examiner proceeds.

" Kalamu chini!

" Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao utaona mistari mingine ya namna hii hiii.
Fanya kama ulivyoifanya hii: katika kila mstari, jaribu kutafuta
jinsi nambari ziiivyofuatana na zilivycpangwa, halafu uandike
hizo nambari mbili zinazofuata. Funua ukurasa wa 12. Tayari?
Anza! " Start the stop-watch, or make a note of the time.

After 10 minutes, say: " Basil Kalamu chini! Sasa tazama
ukurasa wa 13; huu ndio ukurasa wa 13." Hold up a test booklet
folded to the proper page. " Kunja vitabu vyenu."

6. Picture Absurdities.
" Ukurasa wa 13.
" Tazama picha ya kwanza, picha nambari 1. Iko hitilafu

katika picha hii. Si desturi mtu kupanda mgongoni mwa ngombe:
yule mtu hafai kuwako mgongoni mwa ngombe. Kwa hivyo mtu
huyo amechorwa kwa alama, kuonyesha kuwa yuna kosa. Mwaona
hivyo? (Pause.)

" Tazama hiyo picha ya pili ifuatayo, picha nambari 2. Ni
nini hitilafu ya picha hii ? (Pause for correct answer.) Ndio, kuku
kawaida yake hana masikio marefu. Kwa hivyo twaa kalamu yao
ukayachore yale masikio. Yachore yale masikio tu."" Assistants
make sure that everyone makes a cross in the proper place, and
report- all correct before examiner proceeds.

" Tazama hiyo picha nyingine, picha nambari 3. Ni nini
hitilafu ya picha hii? (Pause.) Ndio, panya kawaida yake hana
mkia mfupi uliosokotana. Kwa hivyo kila mmoja auchore huo
mkia. Uchore huo mkia tu." Assistant's supervise as before.



" Kalamu chini!

" Hitakaposema ' Anza,' lakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Anza picha nambari 4. Jaribu kufanya
minalize picha zote katika ukurasa huu. Usifunue ukurasa hata
nitakapokwambia ufunue. Kumbuka, KATIKA KILA PICHA,
TAFUTA MINI HITILAFU YAKE, UKAICHORE KWA
KALAMU YAKO. YACHORE MAKOSA TU: USICHORE
PICHA ILIYO SAWA. Tayari? Anza! " Start the stop-watch,
or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basil Kalamu chini! Mtu yoyote

ambaye hakufahamu jinsi ya kufanya ainue mkono juu." Deal
with any difficulties which arise, then proceed.

" Kalamu chini!

" 'Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao utaona picha zingine zaidi. Zifanye kama
ulivyofanya hizi: katika kila picha tafuta ni nini hitilafu yake,
ukaichore kwa kalamu yako. Yachore makosa tu, na usichore
yaliyo sawa. Funua ukurasa wa 14. Tayari? Anza!" Start the
stop-watch, or make a note of the time.

After 4 minutes, say: " Basil Kalamu chini! Fungeni vitabu
vyenu." Collect the booklets.



GENERAL INTELLIGENCE TEST
FOR AFRICANS

Prepared under the auspices of the Carnegie Corporation of New York by R. A. C. Oliver

1

2..

3 -

4..

5...

6.............

7

8..

9

t

10

Test Number

right Operation Score

1

2
minus number wrong
-( )

•

3

4

5

6

Total score ..



 



3



4

w A\ s
\ /

AN 0 2s -AuQ ;

J. 4 1 3. 4. 5. 6.

2s m A u 0 $3 A M

0 -siS-feoQ m ■M ■JrtJ A 0 Aj fej

Ai -At 0 2(1 ^
J

o m
~t~

iM
-04.«J 0 A m 0 J2 2s s^3

-2ts

i

m Aj A 0 2d tX -2 A m



KEY FOR TEST 1, Page 4



 



5

52 52

912 962

CG CK

□ □

7590 7590

56824 56324

bke bke

FDOJ FPRJ

705936705936

SZL.EI



6

27 27 8204. 8024
59 51 21137 21337
37 ...57 63924 63924
04 04 70073.. 70073

280 ...203 35576 35776

HR HR
KZ KX
MS ...MS

ghn. gPn

mrz... ... mnz

cjvt cjvt
ksrtu kstru

yjggd yjggd
plqmrn plqmrn

tzjlgs tzjlgs

• » « • •

03 El

20 EH

CS CH

32 O

+ = # = ....•+ = #=

B d

l-C.. ...H C

AVVA AVV/V

644 644

826 862

004. 044

4028 4028

0930 0930

PGGZ PGZZ
EAOI EIOA

TGFM TGHFM
DMPZT DMPZT
NRSUW NRSUW

724193724193
604432604432
799338799338
237766 237676

7332441 7332441

29035782905378
79002167900216

4310296443102964
7905322679035226
28436794 284367794



7



 



 



y

0 vv

3.

<sfef )

J1 ^ y

5.

C



10



11

1 2 3 4 5

2 4 6 8 10

10 9 8 7 6

1 1 2 2 3 3 4 4

5 10 15 20 25

70 60 50 40 30

3 6 9 12 15

5 1 5 2 5 3



i'2

2 3 4 5 6 7

20 22 24 26 28

98 99 100 101 102

40 35 30 25 20 15

11 21 31 41 51

1 3 5 7 9

16 14 12 10 8

1 6 11 16 21 26

15 13 11 9 7 5

1 5 9 13 17 21

99999 9999 999

13 24 35 46 57

36 31 26 21 16

64 32 16 8 4

7 12 17 22 27

12 23 34 45 56

3 6 12 24

29 22 16 11 7 4

2 3 6 7 14 15 30

1 2 4 7 11 16



13



14



GENERAL INTELLIGENCE TEST FOR AFRICANS

REPORT FORM

School or Institution . ..... Class.

Name of Examiner... Date

Age*
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*Mark with a cross those ages which are estimated only, not definitely known.

To'be filled up by examiner and sent to :—

"General Intelligence Test for Africans,"
Education Department,

P. O. Box 340, Nairobi.
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GENERAL INTELLIGENCE TEST FOR AFRICANS
DIRECTIONS FOR SCORING
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General Rules.

1. Each item marked by a pupil is scored either right or wrong,
fractional scores are given.

No

2. If a marking has clearly been corrected by the pupil, so that there is
no doubt as to his final intention, the correction is the answer which should
be scored.

3. In any case not provided for in the rules for scoring, the scorer must
use his own judgment. An answer should be counted as right only if it is quite
clear that the pupil has indubitably solved the problem.

Specific Rules.

Test 2, page 6. Picture Numbering.
If the number to be subtracted (number wrong) is greater than the

number right, the score is 0.

Test 3, page 8. Picture Classification.
If, in any item, more than one of the five pictures in the row has been

crossed out, count the item as wrong; unless (a) it has clearly been the pupil's
final intention to leave only one of the pictures crossed out, in which case
score as if that one alone had been crossed out, or (b) four of the pictures have
been crossed out and one has not, in which case score as if that one alone had
been crossed out.

Test 4, page 10. Picture Completion.
An answer is to be counted as right if it is quite clear that the pupil has

tried, in whatever way, to indicate the missing part. The technical quality of
his drawing is to be disregarded.

Markings in any parts of the picture, other than those shown in red in
the key for Test 4, are to be disregarded.

Test 5, page 12. Number Series.
The answer to each item consists of two numbers, both of which must

be right. If one number is right and the other wrong or omitted, count the
item as wrong.

Test 6, page 14. Picture Absurdities.
If the pupil amends the absurd part of the picture by drawing it as it

should be, count as right.
Crosses through any parts of the picture not mentioned in the specific

rules for each picture (see key for Test 6) do not affect the scoring; they are
to be disregarded.

A cross very close to the part of the picture described in the key, but
through no part of the picture, counts as right.

The method of calculating the score in each test is shown in Table A :—

Table A.

Methods of Calculating Scores.
Test. Score.

Test 1, page 4
Test 2, page 6 ...

Test 3, page 8 ...

Test 4, page 10
Test 5, page 12 ...

Test 6, page 14
"R" means "number right'
"W" means "number wrong".
"x" means "multiplied by".

R X 1

W) X 2

R X 1

R X 1

R X 4

R X 10

Kay for
Teat 2,
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Key for Test 4, Page 10.
The missing part in each picture is shown correctly in red ink in the

pictorial key for Test 4. The following are additional rules for scoring certain
items :—

1. The missing horn may be drawn of any shape and in any position.
3. Any kind of letter D counts as right.
4. At least two lines joining the broken stream of water must be shown.
6. The digits of the number ten must be shown in their correct order;

that is, since the ruler is drawn upside down, 01.
8. The missing spoke must be indicated by two lines from rim to hub;

a larger or smaller number of lines, apart from shading, counts as
wrong. A line completing the rim is to be disregarded.

9. The missing ear may be drawn of any shape and in any position.
12. Any date beginning with the digits 19, on any part of the coin, counts

as right.
L4. Either a stopper in the neck of the bottle, or liquid issuing from the

neck of the bottle, but not both, counts as right. Both stopper and
liquid have, however, been shown in the key.

Key for Test 6, Page 14.
After the number of the picture, the part of the picture which should be

crossed out is stated. Where necessary for clarity, crossings-out which count
as wrong are also described.

1. Either tail, not both. A cross near both tails, but through neither,
counts as wrong.

2. Any one leg. If two or three legs are crossed out, count as wrong.

3. Either hump, not both. A cross near both humps, but through neither,
counts as wrong.

4. The figure 1 in the 2 o'clock position. If the other figure 1 is crossed
out, count as wrong.

5. The middle eye only. If either or both of the other eyes is crossed
out, count as wrong.

%

6. The coin.

7. Either the blank space between 4 and 5, or the 5, or both.
8. Any part of the ruler between, but not including, 9 and 11.
9. Any part of the ruler between, but not including, 5 and 8.

10. The vessel upside down on the ground.
11. The animal paw. If the hen's claw is crossed out, count as wrong.

12. Any one finger. The crossing out must be more or less confined to
one finger. If more than one finger is clearly crossed out, count as
wrong. A cross through the thumb is to be disregarded.

13. Any part of the arrow to the left of the bowstring. If the arrowhead
nearest the bow is crossed out, count as wrong.

14. Any one of the fingers. If more than one finger is crossed out, count
as wrong. A cross through the thumb is to be disregarded.

15. The smoke from the house on the left. If either or both of the other
two smokes is crossed out, count as wrong.
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THE APPLICATION OF PSYCHOLOGICAL TESTS TO CERTAIN
PROBLEMS Qg flATIVE EDUCATION IN EAST AFRICA,

I. INTRODUCTION.

(a) Native Education in East Africa,

The native peoples of East Africa have always

possessed their own methods of educating their young.

These methods presented the main features typical of

primitive education. The children learned the modes of

behaviour characteristic of their tribe by play with their

fellows and by participation in the work of their elders.

At puberty or adolescence they were initiated into the adult

practices and beliefs of their tribe, and thereafter they

completed their education by assisting in the councils, the

rites, the work and the warfare of their fellow tribesmen.

These primitive methods of education still play an

important j^art among the tribes of East Africa. They have,

however, been considerably modified and supplemented since

East Africa came under European influence. During the second

half of the nineteenth century, the contact of natives with

European missionaries, traders and administrators inevitably

had educational consequences. This commerce of black and

white, indirectly but powerfully educative, still of course

goes on, intensified now by the presence of European agricul¬

tural settlement. Gradually, however, most of the East

African tribes have been brought under the influence of

European agencies aiming directly at education. There have

been two directly educational forces, the Christian missions

and government.
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1
She missione war© first in the educationsl field.

^ fhe : r main object was, of coarse, evangelical, A»iJte
missions in other countries, however, they found it desirable

to teach as well as to preach. fheir proselytes must be

taught to read the religious writings, and this was for long

the me in object of mission schools. ifi thin recent years,

mainly owing to government influence, the curriculum of

mission schools has been greatly widened, especially by the

inclusion of manual end vocational studies. It has, however,

retained much of the literary flavour with which it started.

(5), Mission education tends to offer to the African full

participation in European culture, end to take an optimistic

view of the extent to which he can assimilate that culture.

Government was slow to follow the missions into the
2

field of education. In recent years, however, it ha® taken

upon itself an increasingly important pert. working through

its education departments, it has established a considerable

measure of control by mean® of financial aid, advice, regu¬

lations, inspection and common examinations. It has also

opened schools of its own, to serve districts where there are

. no mission schools, and to provide types of education which

the missions ere not providing. it first the type of edu¬

cation fostered by government is said to have been somewhat

narrowly vocational, She authorities were accused of attempt¬

ing merely to turn out workmen for the use of luropean employers.

1. She first mission school in East Africa was opened by
Hebmann and iCrapf of the Church Missionary Society at
Kabsi in 1846. U).

2. She first Director of Education in British East Africa
wa® appointed in 1911. (4).
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this accusation is now leus frequently mode. At the

present time the educational policy of government appears

to he directed at the betterment of the conditions of the

native life, especially through the raising of his economic

position, The aim of the school teaching, and of a great

deal of educational work outside the schools, is the im¬

provement of the African's health and housing, Lis methods

of agriculture and marketing, and hie standard of living in

general. Government education offers the African the

opportunity to advene® in the direction of European civil¬

ization, especially along the path of mater si improvement.

It appears to keep ail open mind on the Question how far the

African will be capable of progressing.

An outstanding feature of the system which has

developed under the influence of these educational forces

is its diversity. hue cause of this diversity lies in the

nature of the African population and its environment. The

Africans belong to several distinct races and numerous tribes.

Their habitat varies, from desert to extremely fertile agricul¬

tural lande, and their modes of livelihood, and their wealth,

vary accordingly. They dwell at very varying distance® from

the centres of European population and influence. All these

conditions affect the education a native receives. The

European educational agencies, too, ©re very diverse. The

missions represent many different churches and organizations.

They come from different countries. They have different

conceptions of education. They vary greatly in the resources

of wealth and pereons! at their command. The result of these

two sets of varying conditions is that each school tends, to have

its own aims and its own standards of achievement. The chief

unifying force In this situation is of course government. By

the means we have already noted, the education departments
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attempt to co-ordinate sad evaluate the educations!

efforts of the various schools, The degree of un¬

ification which results is, however, of necessity sateII.

The present system of native education in Bast

Africa, than, is of recent development, It has grown up

under a wide variety of influence, and it still maintains,

a great diversity of forms. It might he expected that

such a situation would present many educational problems,

end indeed of these Bast Africa has its full complement.

It was suggested by representatives of the Carnegie

Corporation of Kew York, who visited Bast Africa in 1927,

that certain of these problems could be attacked by mean®

of mental tests, The studies reported in this thesis

were carried oat in Kenya Colony a© a result of that

suggestion, and were financed by the Carnegie Corporation,

lb) .Statement of the problems,

There appeared to be two major problem© and one

leaser one, the solution of which sight be approached by

means of mental testa. Of the major problems, one was

immediately practical, the other a problem apparently

theoretical, but in reality having 8 profound bearing on

educational policy and indeed on the entire policy of gov¬

ernment. The minor problem was of both theoretical and

practical interest. These three problems may be stated

ss follows;-

(1) The Oonfltractlon of an Intelligence feet for the
Selection of PupiT&"WF Higher ISac'aii'on.

The schools of Kenya Colon , like those of other

countries, for® an educational "ladder,"1 (3). It the , -

foot of the ladder arc the "bash schools1" or village schools.
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These ere small schools where a native teacher gives

instruction mainly In the three H' s, in the vernacular

of the district. Pupils who show proficiency in the

bush schools may step up the ladder to the "central

schools." These are schools at a mission or govern¬

ment station, where European end African teachers complete

the primary education of the pupils, in liswahili, the

lingua franca of Eeny©, and possibly in English. it the

top of the educational ladder are a number of institutions,

serving different purposes. There ore secondary schools,

each s& the Alliance High School, © school supported by

the Protectant ml:.- alone with a eel stance from government.

There is the Jeanee School, a government institution, where

"Jeanee teachers" are trained as supervisors of bush school

teachers arid as village welfare work©re. There are also

special institutions such as the Medical Training Depot,

conducted, by the Medical Department, whore a very elementary

medical training is given to hospital assistants, and the

agricultural schools conducted by the £griculture! .Department.

Bseh of these higher institutions accepts stud.en.ts from all

over the country, and provides a comparatively advanced course

conducted either in Eisw&Mli or in English.

The arrangement of the schools as a ladder involves,

in Kenya as in other countries, the problem of sorting out, at

each stage, the pupils for further advancement. The problem

of selection arises oven at the level of the central school:

a good central school attract© from the village schools in it©

district many more pupils then it can accommodate?. it the

level of the higher schools and institutions, the difficulty

of ©election may be acute. One instrument of selection which

can be and is used, is, of course, on examination on school

work. Even in countries with a more unified and homogeneous
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school system than. Kenya, however, it has been found

desirable to supplement school examinations with

intelligence tests. In Kenya the use of intelligence

tests becomes almost essential. As we have seen, the

school system of Kenya is extraordinarily diversified.

Consequently, there are great inequalities in the ed¬

ucational opportunities available to different natives.

A scholastic examination is therefore, in Kenya more than

in more settled countries, a measure of other factors

besides the capacity to profit by instruction.

The nature of the problem of selection varies,

of course, with the type of school. For entrance to a

secondary school sueh as the Alliance High School, certain

standards of scholastic attainment are necessary. These

standards, however, are reached by considerably more pupils

than can at present be accommodated; and in any case the

need is felt of a test of ability more equitable than, in

the circumstances, an examination on school work can be.

At an institution like the Jeanes Sehool, the problem is

somewhat different, The degree of scholastic attainment

requisite for success as a Jeanes teacher is comparatively

small. The prerequisites in one whose work is to be the

improvement of village life are rather personal qualities,

among which intelligence takes an important place. The

object of selection for the Jeanes Sehool is therefore to

ohoose Africans who, almost irrespective of their educational

attainments, will be sufficiently intelligent to assimilate

modern ideas and to propagate them in their communities. The

other Institutions of higher education have likewise their

special problems. All of the higher schools, however, and

even the central schools, while maintaining their own standards

of educational proficiency, agree in setting a premium on

intelligence. There is need, therefore, for a measuring
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instrument which, will minimize differences in educational

opportunity, and throw Into prominence differences in
©dueable capacity.

lo such instrument existed. The firet problem,

therefore, was to construct an intelligence test for the

selection of pupils for higher education,

(ii) An Enquiry into the Mac able Capacity of
"

laiivel of East Africa.

The educational policy of a country is necessar¬

ily founded on © knowledge or opinion of the edueabl©

capacity of the Inhabitants, In a young country such as

Kenya, where organized education has been at work for only

a few years, and educational research has hardly begun,

the estimate of the edueable capacity of the inhabitants

is almost entirely at the morey of opinion. In Kenya,

there is as yet very little basis on which a reasonable

estimate can be founded. Opinions, however, based to some

extent on intercourse with the natives, but more on

personal bias, are strongly espoused. These range from

the opinion that Africans are at least potentially the

equals of .'Europeans in mental capacity, to the opinion that

they are so inferior' that they can be educated only at the

risk of their mental derangement, (6, discussion). The

former opinion is characteristic of the missionaries, though

not confined to them nor hold by all of them. Many natives

who have received some degree of schooling take the same view.

The opposite opinion is characteristic of the Europe&fa

settlers. It has recently received some support in informed

circles, owing to an interpretation of certain data on cranial

and cortical development which will be discussed later. (6),

Those responsible for the official direction of policy appear

to keep the open mind necessitated by the lack of data.



They are, however, ©©sailed on either flenk by the

opinionated. The assault is heaviest from the party

which consider© that the .African's intellectual

capacity is low. It ha© even been hinted that there

is no need for an education d partment; arid those en-

gaged in education of natives have felt the need of

Justifying their efforts, (5). Thus the question

what is the relative edaoebl© capacity of the native©

of East Africa i© not only of theoretical interest; on

the solution which prevail© will depend in a very

practical manner the policy and practice of native

education.

It we© not claimed that a complete eolation

of this problem could be reached by means of mental

teats. It appeared that the first necessary atop was

to make a. survey of the possible line© of evidence
'

bearing on the problem, to evaluate the validity of

each line of evidence, and to drew such tentative con-

elusions as were possible from whatever evidence was

adjudged valid. This task was attempted in the paper

which forme the second part of this thesis, and which,

under the title "Th© Comparison of the- .Abilities of Becee

With Special Reference to Bast Africa," appeared in "The

East African Medical Journal," Vol. IX. Bo©.6 and 7, in

September and October, 19SS. Incidentally, some fresh

data were presented, which had been obtained by mean© of

the intelligence teat described in the first part of the

thesis.

(Ill) A Study of the Musical Talent of ffatlvea of

The third problem was minor in scope. It was

of both theoretical end. practical interest. In a sense

it was a replies of the two major problems together with
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a group of special abilities, those underlying musical

talent, substituted for general ability or intelligence,

fix® interest for theory lay in the comparison of the

musical endowment of African's with that of white people.

The practical end was to demonstrate that what the

American® would call a "blankst'* judgement on African

capacities is an insufficient basis for an educational

policy, chile intelligence is the factor of broadest

scope amongst the abilities of man, there are also

factors of narrower scope of which education must take

account, Whatever conclusion is reached regarding the

general Intelligence of Africans must not shut out con¬

sideration of his special abilities. It is desirable
-C\s>

that as complete s picture(of African abilities as pwa«-

tble- should be obtained, so that the stresses within the

educational system may be distributed accordingly, Even

those who place a low estimate on the African's general

intelligence are sometimes willing to concede him

"cleverness with hie hands," or "linguistic facility,"

or "a turn for music." Such special abilities should

be Investigated, and, if found to be strong in the African,

should be brought into play by his education, Provision

should be made for the discovery of individuals specially

well endowed with any ability. As an example of what

might be done with other special abilities, musical talent

was chosen for study.

The third problem, then, was to make a compara¬

tive study of musical talent in natives of East Africa, and

to show how individual Africans specially well endowed with

musical talent could be discovered and selected for special

training. This part of the thesis appeared as a paper in



""The British Journal of Psychology (General Section),"

Vol,XXIX, Part 4, In April 1933, under the title "The

Mueioel Talent of natives of last Africa,"

The three problems of native education dealt

with in this thesis are, then, as followe:-

1, The construction of an intelligence test
for the selection of pupils for higher
education,

£, An enquiry into the educable capacity of
natives of Bast Africa,

3, J study of the musical talent of natives
of .East Africa.

These three problems will be discussed in

turn.
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1, Object of the Experiment.

As v.?© have seen, the object of this

experiment wes to construct an intelligence test, for

use in selecting natives of Bust Africa for education

in central and higher schools, end for cognate purposes.

2. Keqa 1 reagents of the feet,

The use to which the test was to be put

determined the requirements it had to fulfill. It had

to test intelligence in pupils whose experience is de¬

rived from an last African environment. It© difficult/

hed to be adjusted to the ability of such pupils at the

stage of development when they seek to enter central end

higher schools. Since the educational opportunities of

the pupils have varied greatly from individual to individ¬

ual, the influence of schooling on performance In the test

had to be minimized. Since there is no body of experienced

pychological examiners in the country, and, still more, that

the time required for testing should not be excessive, the

test had to be a group test. Since the native© to be tested

speak a number of different languages, and have a varying

command of the lingua franca, Kiswahili, the test had to call

for a non-verbal response. The instructions to the subjects

could if necessary be verbal, provided that native© who

understood the ©aiae language were tested together, and pro¬

vided the verbal instructions were combined with practical

demonstration© and with forepractiee.
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3. Assembly of the Test,

A survey was made of types of non-verbal group

test which might be adapted to fulfill these requirements.

Six types of test were chosen for trial. The general
form of each test was decided on, and tost items were in¬

vented. The six tests are described and illustrated blow.

The descriptive titles were affixed for convenience of
reference.

Test 1. "Picture lumbering."

This is a form of the well-known symbol-digit

tost. The symbols are pictures of objects familiar In
the Jfrlean environment. The key and the first line of

the test are given in figure 1.

t\ P\ v /

f ~-i

|

—SM 0 t3
I 2.

__ 3- 4- 5- i 6.

JJ m & m
T I 1

Fig. 1. Hey and .first line of Test 1.

Test 2. "Comparison.*

Tests similar to this have been frequently used,

as in the imericen "national Intelligence Tests." The

subject has to write S if the two tninge In a pair are the

same, D if they are different. In languages other than

English, other letters may of course be used. Typical

pairs are shown in Figaro S.
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27 £7

KZ KX

ksrtu ketru

O O

Fig. £, Items from Test £.

feet a. "Picture Classification."

The writer Is not acquainted with any teat closely

resembling this, though it le of course not entirely new in

conception. In each Item, four pictures are like one another

in Eoro© way, a fifth is unlike the others and has to be crossed

out. Two items are illustrated in Figure 3,

1. r1 n O □
f—

| ^f.1. i-. I

8. 40
rf M feufepuluihl, > 4*/ 8.

Fig. 3. Items from Test 3,

Test 4. "Picture Completion,"

This is en example of the well-known picture com¬

pletion test. Two items are given in Figure 4.

6- 10
V II 68 ^ 9 J ? I wll

I

•

Fig. 4, Items from Test 4,
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fe st 5 , nJS nibor r 1 -? a. "

This ia a tost of euay naabcf eari<36 continuation.

?grx»ieal items sre ehova In Figure* 5.

2 3 4 5 G 7

99999 9999 999

12 4 7 XI j.u ..... .....

Fig. 5. Items from Tost 5

Teat 61 "Picture ftsurd 3 ties"

This type of test is else well knevn. Exua;lee

of the items ere given in Figure 6.

Fig. 6 Items from Toot 6.
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It will be seen that the test material is entirely

non-verbal. It consists for the most part of pictures.

Nearly all the Africans ox tie class for v. hien the test is

intended are fairly familiar with pictures and able to in¬

terpret them. The objects represented are all objects of

everyday experience to the .Africans to d® tested, apart per¬

haps from local differences of detail of a very minor sort.

The non-pictorial material consists of letters, digits and

designs which, it is believed, are either equally familiar

or squally unfamiliar to all the intended subjects.

These six tests were drawn up in preliminary form

for a try-out. In each test, approximately twice as many

items as would probably be required in the final form were

invented, so that items which proved unsuitable in the try-

oat might be discarded. Bach test wee provided with a

preliminary exercise similar to the test itself. The author

made rough sketches of all the pictures, ana an artist was

engaged to draw them properly. The six tests in their pre¬

liminary forms were printed separately on a duplicating

machine. A procedure for administering each test w&e tent¬

atively laid down. The procedure consisted in general of

verbal instructions accompanied by demonstrations, followed

then by assisted, practice and finally by the test itself.

4, The Try-Oat and its Results,

The battery of teste in its preliminary form was

tried out at the Alliance Sigh School, near Nairobi, Kenya

Colony. This, it rill be remembered, is a secondary

school, and one of the institutions for which the test is

intended to select pupils. It therefore provided an ex¬

cellent situation in which to submit the test battery to

trial.



For Teat I, obviously & "spaed test" of homogeneous

difficulty, a limited time allowance wae tentatively fixed

after a fete experiments on individual nelives, For the

other tests, ell of which were taken to be "difficulty teste,"

unlimited time was allowed, in order test each item should

be &ttempted by every pupil. Ho famish some notion of a

fitting time for e&en of these tests, however, the pupils were

instructed to record on their papers how long they had taken,

as indicated, by the elapsed tin© written periodically on the

blackboard by the examiner*

Ho secure » criterion of the value of the test

items, recourse was had to estimate* of the pupilS' intelligence

made by their teachers. In the present circumstances of Beet

African education, teachers' estimates ere probably the beet

criterion available, M age criterion is out of the question

aa only a very small percentage of natives know their ages; and

it follows that what the Americans call "age-grade location'* is

likewise out of the question* Since the school is a email one

and all the pupils are boarders, the principal and hi® European

staff of three were In a position to form good, judgements of

their pupils' ability, She method of securing the criterion

was that described by Hull (1), Briefly, ©eel of the four

teachers ranked all the pupils in order of intelligence, The

four ranks thus assigned to each pupil were transmuted Into

scores on e. linear seal© by moans of Hull's formula and table.

The four scores of each pupil were then averaged to give his

"criterion score," and independent oriterion of hie intelligence

with which could be compared the measurement a^de by the

intelligence test.

The reliability coefficient of the criterion scores

was found to be f 0,77, which represents a fairly high relia¬

bility for teachers' estimates. This coefficient was obtained

by correlating the combined scores of two teachers with the
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combined score© of the other two teachers, and substituting

the resulting value, f 0.63, for r in the appro.riata form

of the Spearman-Brown formula, namely

£r
1 + r

the criterion scores formed a standard for determining

the value of each test item and of each test as a measure of

intelligence. the pupils were divided into three groups,

approximately equal in numbers, on the basis of their criter¬

ion scores. these groups, celled the At B and C groups, con¬

tained pupils whose scores formed respectively the highest,

the middle and the lowest thirds of the distribution of criter¬

ion scores. the percentage of each group passing each item

was computed. those items which showed a higher percentage

of passes in the 4 group than In the B, and a higher percent¬

age in the B group than in the 0, were selected; the other

items were rejected,

the items selected for use in the final form of the

test were arranged in order of difficulty. the difficulty of

an item was taken as inversely proportional to the number of

pupils passing it. It became clear that not only in feet 1

("Picture numbering"), as had been anticipated, but also in Test

2("Comparison"), all the items were approximately eaual in

difficulty, and that in these two tests the subject's score de¬

pended almost entirely on his rate of working. The other four

tests showed considerable gradations of difficulty. To them,

ample time could be allowed, and the range of difficulty rather

than the time allowance fcould be relied upon to differentiate

the eubjeots. The first two teets, in other words, proved to

be speed tests," the other four provod to be "difficulty

teets."
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As ®. preliminary indication of the value of

each tost, the pupils' scores in each test were corre¬

lated with their criterion snores. 'She test scores

were of coarse computed on the selected items only.

In the case of feet 2, .& ©peed test for which unlimited

time had been allowed, the time taken instead of the

number right provided & temporary method of scoring.

The Pearson coefficients of correlation between test

scores and criterion score© are given in Table 1. Since

we are interested in the correlation of test score© not

with fallible criterion scores bat with true criterion

scores, the cooffioients have been corrected for atten¬

uation in the criterion scores.

Table 1. Coefficient© of Correlation, between

Score© in the Preliminary forms of the Tests,

and Criterion Scores

TEST r I r/.r

1 "Plot are 11 um be ri ng" t 0.56 ± 0.05

2 "Comparison* - 0.41 1 0.06

3 "Pictare Classification" 1
T 0.35 + 0 .Of

4 "Pictars Completion" f 0.45 i 0.06

6 "Bumbor Series" 0.44 + 0.06

6 "Picture Absurdities" 1 0.46 4- 0.06
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Since none of those coefficients is j.e.& than

fire times its probable error, oil six teats teemed

Bir'fleiently promising to 'be prooelt a with.

They were accordingly printed eb a. booklet, entitled

'Sswrnl Intelligence Test for ffriesms." The procedure

for administering the tests tens amended in minor weys

suggest©,! by the try-out, The ti,.-.e allowuncos approp¬

riate to ei*cli teat were estimated, pending further experi¬

ment. 7he methods of scoring found most suitable were

laid down. is aide to qaick and secureto scoring, special

keys were devised and printed. The keys for reet 1

( "Picture lumbering"), and Test 3 {"lietare Classification"),
>

were printed on transparent paper which could be superimposed

upon the test pages so as to reveal tee pupils' answers end

the correct answers together. The keys for Test 2 ("Com¬

parison1*) and feet 5 ("lumber 3eries") were printed down the

margins of a card, for use in a similar fahhion. fa© key

for Tost 4 ("picture Completlon"}, consisted of a test page,

printed ou a card, with the pictures correctly completed in

rod. The key for Test 6 ("Picture -Absurdities"),- wee a ver¬

bal one, pr'nted on a card, describing the part of the picture

which rfttS to 'be crossed oat,

5. Fixing the Time Allowances,

With the teste.printed in their final form, experi¬

ments could be carried out finally to fix the time allowances.

Four groups were tested with this end in view, successively

closer approximations to the 'best fitting time limits being

made.. ffees® groups were as follows:-

1*. .23 lesnee teachers in training;
2. 2b Jeanes turuim«, .in training;
3.. 23 Alliance High School pupils;
4, 44 11Hanee High School pupils.

In deciding upon the time limits for the "speed
tests," Tests 1 and 2, the principles followed were;-



(1) That ail or nearly all the subjects should

have sufficient time to make a score above zero;

{£} That few subjects or none ehoald have

sufficient time to make a perfect score;

(3) That in the time given, the average score

made by the Joanee teachers, who were considered to

be the most typical subjects, should be approximately

half the highest possible score.

The time allowances for the four "difficulty

teste" were determined in accordance with the principle

that at least ©0 per cant of the subjects should have

.sufficient time to complete all the items they were

capable of completing. & further principle which was

applied to all the time allowances was that, for con¬

venience of administering, they should he a whole number

of minutes or harf-mirmtee. In accordance with these

principles, the time allowances for the six tests were

finally fixed at li, 2, 3, b, 10 and 4 minutes respectively

A uniform time allowance- of 1 minute such was found to be

adequate for the preliminary exercises. The time required

for the entire tost, including the giving oat of the book¬

leta, the recording of data such he nam end tribe by the

pupils, the instructions, demonstrations, exercises and

tests proper, and an interval of ten minutes for rest, was

found to be approximately an hour and a half.

6, Weighting and Validation.

The next step was to determine how the scores

in the six component tests were to be combined, and what

was the validity of the resulting total scores. To this

end, the test wee applied under standard conditions to

126 boys in Standards V and VI at Maeeno Central School,

near Victoria Nyonaa.
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the principal of the school end tvo European members of

hie staff ranked these pupils in order of intelligence

as they estimated it, the group was reduced to 100 by

excluding the 2b pupils, regarding whose intelligence the

judge® were least in agreement. The three ranks of each

pupil were converted into scores by Hull's method, and

Ms scores were averaged to give his "criterion score.n

the average coefficient of correlation between the scores

assigned by any two teachers was j 0.797, and substituting

this value for r in the usual form of the Speerman-Brown

formula gave to.922 ©is the reliability coefficient of the

criterion scores.

the coefficient of correlation between each

tost and the criterion, and. the coefficient of correlation

between each test and each of the other teste, were com¬

puted. They ere given in Table 2, ill the coefficients

are positive.

Table 2. Xnteroorrelations of Teste and Criterion.

feat Criterion
0

Test
1 *> |. ,4._. §

1 .407 - .504 .220 .416 .540 .453

2 .367 .604 - .130 .384 .225 .392

3 .131 .229 .130 - .216 • 156 .195

4 .316 ,416 .364 .216 - .278 .487

ft .446 .340 .225 ,156 ,278 - .437

6 .539 .453 .392 .195 .487 .437 j -

To determine the weight to be assigned to each

tost score in the composite «oore, the regression eonation

technique was used, in the form of iCalley'e "method of

successive approximations." (2).



The third approximation weights resulting

are given in Table 3. Thee© are the weights to be

Resigned to the component teste, assuming the

standard deviations of the tests to be equal. The

multiple correlation coefficient was foundto be

K « f 0.613.

Table 3, Weights of the Component

Teste, assuming Equal Standard
4

Deviations,

Test Weight

1 C.1283

2 0.1401

3 -0.0090

4 -0.0189

5 0.2339

6 0.3532

Sine© it is not desired to predict the

criterion scores, but only to combine the component

tewts score® in the beet proportions, there is no

need to use the actual regression weights and constant

but only to use weights proportional to the regression

weights. We m&y therefor© multiply the weight® given

in Table 3 by 100 to get the more convenient weights

given in Table 4, column 2,
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feet 4. Derivation of weighting System.

Test Weight
assuming
equal
S.U'e,
X IOC

Actual
8.D.

Weight,
gi van
aotusl
S.»»8.

Weight
assigned
{ first
system}

1 1£,83 10.38 1.86 1

8 14.01 5.68 2.10 8

3 -0.90 2.07 -0.48 -&

4 -1.89 2.38 -0.84 -1

5 £3. 39 5.67 4.06 4

6 35. 38 2.57 13.62 14

Since the standard deviations of the teets are,

of course, not equal, the teste are intrinsically

weighted in proportion to their respective standard

deviations, which are given in fable 4, column 3. The

weight actually required for any tost, therefore, ie

Weight assuming equal standard deviations

Actual standard deviation

The weight© thus calculated are given in Table 4, column 4,
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Since fractional weights are inconvenient

to use, the weight actually chosen for each test

was the whole number or half nearest to the required

weight, The approximate weights thus chosen are

given in the lest column of Table 4.

when this scoring system was put into

practice by the writer and other examiners, it was

found that certain of the weights were vary

inconvenient to use. The negative weights of Teste

3 and 4, the fractional weight of Test 3, and the

inconvenient multiplier, 14, of Test 6, were bo

clumsy that they seemed likely to give rise to errors

of scoring as serious as would a deliberate departure

from the scoring system, and even to hinder the

general use of the test, Theoretical perfection

wae therefore sacrificed to practical convenience,

and a system of scoring adopted which was based on

the regression equation, but which included no neg¬

ative weight, no fractional weight, and no weight

greater than the convenient multiplier 10,

The weights thus finally adopted are given in Table 6,



Table 5. we,f hte finally assigned to the

Component Tests.

ff©8t Final
weight

1 1

g &

3 1

4 1

5 4

6 10

—

The separate test scores of the IOC Maseno

pupils were combined into total ©cores by this system

of weighting, and the total scores were correlated
with the criterion scares. The coefficient of

correlation between total scores end criterion scores

wee found to be r » f 0.585. Correcting this co¬

efficient for attenuation in the imperfect criterion

scores proved the correlation between the test and a

perfect criterion of the teachers' estimates type to

b« r • 4 0,60 jL0.04. This figure may be taken as

e. measure of the validity of the tost.

A table was provided for converting the total

score obtained by this scoring system Into a percentcup.
score,
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7, Reliability

Afc a measure of the reliability of tne test,

its self-correlation wsb found. The group teeted for

this purpose wao a comperetirely homogeneous group of

highly selected pupils in two school forms, namely 67

pupils in if'orms 1 and Z of the Alliance High School,

.'hie group was tee ted at the beginning of a school year,

and reteeted four months later. The coefficient of

correlation between the scores in the first testing and

those in the second testing was r * * 0.814 £ 0.028.

8. Stand ardiaatlon

s

The "General Intelligence feet for Africans"

has not bean thoroughly standardised as yet. Some

progress in standardisation however has been made, and

some of the most useful norms are already avs latole.

These include norms for the only government-sided

secondary echool in Kenya, for e typical large mission

central school, for the Medical Training Depot, and for

the Jeanes School. Thg whole body o:p Jennies teachers,

certificated and In training, her boon tested. The mean

end the median scorer of these groups are given In Table

6, both in the form of total score out of a possible of

4OS and in the form of percent score.
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Sable 6. Preliminary Boron? for Various Groups,

in the "General Intelligence Test for /Sfricane"

CLASS

Mean
Score

Median
Score

Total Per
bent

Total Per
cent

1
Form III * * * e * • ♦ « • 329 80 363 66

1
Form II ... • • • * e • e « 4 315 77 316 77

1
form I ... ♦ e # • e • « • 4 , 274 67 £83 69

2
Standard VI ...

O
• • * • eve 4*4 £76 67 275 67

Standard V ... • * * e e e « • 4 2 £2 54 £27 56
3

Jermes Terchore. • • « e • • e * 4 £27 56 2£? 56
4
Medical Training .1 -epot • e e e e « £48 61 £68 63

1
Alliance High School, Kikuya.

2
Me&eno Central School.

3
Jeanee School, H&bete.

4
Medical Training- Depot, Sairobi.

It ie hoped eventually to establish aorta® for

variants schools and classes, and norms showing the in¬

fluence of tribe, ear and other conditions. In view of

the variety of the condition®, the extent of the country

and the difficulty of travel, e complete standardization

will depend on the co-operation of the principals of

schools and others. This has already been offered both

by education departments and by missionaries.



9. Manual of Directions

J. manual of directions has been published,

containing cat account of the nature, the usee end the

limitations of the test, and complete instructions for

examining', for scoring, and for the treatment and in¬

terpetation o " the results.

10. Applications

2he "General Intelligence Teet for /.fricane"

is already in use for the selection of candidates for

training as Jeoties te^chere. The staff of the Joanes

School, daring their periodical visits to Jeenee

te.v.chers in the field, apply the test to the oondidates

assembled at various cantroe, and by moans of it select

candidates for interview and possibly for admission.

Principals and inspectors of schools ere now

using' the test for the selection of entrant®, for the

classification of pupils, for the award of scholarship®

to the Alliance High School and as a matter of general

interest,

ffce Education Department of Kenya. Colony in¬

tends to have the test a, plied to all candidates for

the Primary School Certificate in December, 19552, and

probably in succeeding years, The test will be con¬

ducted by the Department's examiners at the examining

centres throughout the country. The results will be

used along with the results of the Primary School

Certificate examinetion in the selection of pupils for

higher education at the secondary schools. In addition

to this immediately practical result, it ;s expected that

other date of interest end value may also accrue from this

widespread application of the test.
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It may therefore be claimed that the object

of the experiment is being reallaed.

:: s

A complete set of the test material is given

in the Appendix. It consist® of:-

(1) Manual of directions.
(2) feet booklet.
(3! Directions for scoring, end keys Tor

tests £# 5 and 6.
(4) Key for feet 1.
(5) Key for feet 3.
(6) Key for feat 4.
(7) Report Form.
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THE EAST AFRICAN MEDICAL JOURNAL.

THE COMPARISON OP THE ABILITIES OF RACES:
WITH SPECIAL REFERENCE TO EAST AFRICA.

By R. A. C. Oliver, m.a., B.Ed.*

The purpose of this paper is to take stock of the compari¬
sons which have been made of the abilities of races. It is not

necessary for our purpose to define the term " race " in an

ethnological sense; suffice it to denote such groups as English¬
men and Frenchmen on the one hand, and on the other the
native Africans of their colonies. The abilities to be discussed
are the culture-making abilities, of which we may assume the
chief to be that commonly known as " general intelligence," a
factor entering into the performance of every kind of task.

There have been three main bases for the comparison of
the abilities of races. Racial abilities have been judged first by
cultural achievement, secondly by performance in psychological
tests, and thirdly by certain anatomical and histological
measurements. The first basis of comparison has been largely
theoretical and qualitative; the second and third bases have been
mainly experimental and quantitative. Let us enquire what
conclusions can be drawn from such comparisons.

A. Comparisons of Cultural Achievement.

When a comparison is made between the cultural achieve¬
ment of Europeans and that of a primitive people, it is generally
agreed that the former is superior. It is perhaps true that
" each tribe, or true national unit, regards itself as superior to
all others and holds its culture to be the best "(1). However,
only a few paradoxical minds deny that in the mastery of environ¬
ment European culture has been more successful than primitive
culture. This at any rate is the judgment usually made, and
assuming it to be correct, the question we have to discuss is
whether this superiority in cultural achievement necessarily
implies a corresponding superiority in racial ability. It can be
shown that it does not necessarily do so.

That difference in level of achievement does not depend
on difference in level of racial ability alone may be reasonably
deduced from a comparison of the cultural achievement of the
Teutonic tribes which Caesar conquered, with that of their

* The author is engaged in research in Kenya Colony on behalf of the
Carnegie Corporation of New York. He himself, however, is solely
responsible for the opinions expressed.
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present-day descendants. It is generally adjudged that there
has been a considerable cultural advance, yet there is no reason
to believe that there has been any corresponding change in innate
racial ability. There is indeed no known biological mechanism
by which a change so profound could have taken place. It is
not to be supposed, for example, that every change in culture,
for better or for worse, has somehow been paralleled by an
inheritable morphological change in the organisms of the tribes¬
men; so that if a man learned to read, for example, or to make
boots, his children would be born with an increased innate
ability to learn the art of reading or of boot-making. Such
theories of the inheritance of acquired characteristics are dis¬
credited in biology. Nor could a process of natural selection,
working either with small variations or with large mutations in
germ-plasm, have operated so to raise the whole racial level of
ability; these processes would have to operate for a very long¬
time to effect a change of this magnitude, and biologically the
interval in question has been but brief. In any case it may be
doubted whether within these historical times the environment,
geographical and social, has favoured the multiplication of the
more intelligent to the necessary degree; there is evidence that,
at the present time at least, the tendency is the other way.*

We are therefore driven to the conclusion that an advance
of this kind is not to be explained by biological principles.
Where then are we to look for an explanation? Psychology and
anthropology both feel that they can go some way towards pro¬
viding a solution; and with due allowance for difference in point
of view their solutions are the same. They claim that, suppos¬
ing the innate equipment of the Teutonic tribes not to have
changed, the change in their cultures can still be accounted for
in terms of the psychology of learning or in terms of the known
principles of the development of cultures. We may here take
the anthropological point of view, as affording the clearer explana¬
tion at present, and glance at a few of the factors, other than
differences in ability, which make for differences in cultural
progress.

Human progress is due to inventions, in the widest sense
of that word. Now even if human intelligence and inventive¬
ness were everywhere of one uniform level, yet there exist
factors which would make for unevenness in the quantity and

* For example, a negative correlation between intelligence and size of
family is reported by H. E. G. Sutherland and G. H. Thomson, " The
Correlation between Intelligence and Size of Family," British Journal of
Psychology, 1926-27, 17, 81-92.
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quality of inventions. One of these factors is accident. They
are significant myths in the history of scientific progress that
ascribe the discoveries made by Newton and by James Watt to
the accidents of a falling apple and a spluttering kettle. Many
important scientific discoveries have in sober fact been due to
some agency beyond the control of the scientist, such as the
mere carelessness of a laboratory underling. In like manner
geographical discoveries that were destined to lead to the most
radical cultural changes have in some cases been made by
mariners who were seeking something else, or who had merely
been blown out of their courses by winds they were powerless
to cope with. In lesser degree this factor of accident must be
at work all the time. It is entirely conceivable that lucky
accidents may have befallen some groups more than others, with
consequent differences in progress.

A second condition of cultural progress is the geographical
environment. On the one hand, it is possible that environments
differ in the incentive they offer to the exertion of inventiveness.
One and the same inventive ability may be called less into play
by an environment well adapted to the needs of human life than
by a less kindly habitat. Necessity is the mother of invention,
and it needed the necessity of the desert island to make an
inventor of Robinson Crusoe. On the other hand, it is certain
that environments differ in the resources they offer to human
inventiveness. This is probably the chief means by which the
environment conditions cultural progress—it sets the limits to
what inventiveness can accomplish. One cannot make bricks
without straw; and it is possible that the lack of coal deposits
in the environment of a group imposes a serious limit on what
that group can accomplish.

A yet more important variable in the culture-making of
groups is their ethnological environment. Accretions to the
culture of a group are not necessarily the inventions of that group
itself. With few or no exceptions groups have borrowed and
assimilated the culture traits of other groups with which they
were in any way, direct or indirect, in communication. The
diffusion of traits from the centres where they originate is a most
pervasive phenomenon. One school of anthropologists, indeed,
denies that any culture trait is ever invented more than once,
and asserts that the appearance of a trait in the culture of any
group other than that which originated it must infallibly be due
to diffusion. The use of this principle of explanation alone
seems to require a distortion of the facts to fit it, and to be a

gratuitous rejection of other explanatory principles. But there
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can be no doubt that it is a most potent instrument of explana¬
tion to anthropologists, and that the most advanced cultures
have been foremost in borrowing the traits of their neighbours.
Now some cultures, more than others, have undoubtedly had
the advantage of fertile ideas which they did not themselves
originate. The successive conquests of England, quite apart
from the new blood they brought, must have carried with them
very valuable contributions to the culture of the island. Western
Europe learned a good deal of its mathematics, its astronomy
and its medicine in the school of the Crusades. Africa on the
other hand has always been the Dark Continent. Its unindented
coast-line, its steep plateau, its unnavigable rivers, its climate,
its fauna, its diseases, all have been barriers to the penetration
of cultural traits which have been of such inestimable value to
more favourably placed races.

Another factor which conditions cultural progress is the
mere size of the group. This factor operates in two ways. In
the first place, the larger the number of individuals in a group,
the greater is the chance of its producing a genius; for we may
regard a genius as an individual possessing a peculiarly happy
combination of characteristics. And it is important to note
that it is the actual number of geniuses in a group that counts,
not the proportion they bear to the group as a whole. Once a
genius makes an invention, it is as easy for a million people to
use it as for a thousand; it took an Edison to invent electric
light, but whole continents of people can turn a switch. But
there is a second way in which the size of a group conditions its
cultural progress. On the number of people who act together
depends the degree of division of labour which is possible.
Without division of labour, specialization is impossible; and
inventions are mainly the work of sj^ecialists, who have the
leisure and the knowledge to allow them to make original
contributions.

But perhaps the most important of all the non-biological
factors which condition the rate of growth of a culture, is the
size of the existing culture base. The culture base is the sum-
total of all the culture traits. The more traits there are, the
greater are the chances of new combinations of traits, that is,
of inventions. In the infancy of a culture, when the number
of existing traits is comparatively small, the origination of a new
trait must be very gradual, and must call for the exercise of
great inventiveness in proportion to its apparent difficulty. The
invention of the wheel from the data of pre-wheel days, for
example, must have been a prodigious achievement (or possibly
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a lucky accident), though since its invention it has required com¬
paratively little ingenuity to fit it to carts and chariots, to loco¬
motives and motor-cars. Nowadays inventors have at their
disposal tremendous resources of past achievement in every field
of human activity; it is therefore not surprising that inventions
accrue at an ever-increasing rate. It seems, indeed, that the
more inventions are made, the more inevitable do fresh inven¬
tions become. So used are we now to inventions, that we often
say of some invention vaguely foreseen but not yet realized, as
we said of television, that it is " bound to come." An individual
may come into the world no better equipped for life than his
ancestors, but it is not so with cultures. What is gained at one

stage of a culture may be passed on to the next; the inheritance
of acquired characteristics, though it does not hold for indi¬
viduals, does hold for cultures, and is indeed a main condition
of their growth. Every new acquisition increases the chances
of still further achievements. The growth of cultures has a

dynamics of its own. If by reason of any of the factors we have
discussed—accident, the geographical or ethnological environ¬
ment, or the size of the group—the culture of a race gains a
lead, its lead is only likely to be increased with the course of
time.

We may conclude that were the abilities of all races

biologically the same, their cultural achievements might still
differ immensely. Therefore from a comparison of their cultural
achievements no final conclusion as to their abilities can be
drawn. An advanced or a primitive stage of culture may at
most be regarded as an indication of a superior or an inferior
level of racial ability; it cannot be considered a proof of it.

B. Comparisons of Performance in Psychological Tests.

The general attitude of psychologists to the comparison
of the mental processes of races is well expressed in the follow¬
ing quotation (2). The statement was made twenty-two years
ago, but it is substantially true to-day.

" One thing the psychologist can assert with no fear of
error. Starting from the various mental processes which
are recognized in his text-books, he can assert that each of
these processes is within the capabilities of every group of
mankind. All have the same senses, the same instincts and
emotions. All discriminate, compare, reason and invent.
In all, one impulse can inhibit another, and a distant end
can be pursued to the neglect of present incitations. State-
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ments to the contrary, denying to the savage powers of
reasoning, or abstraction, or inhibition, or foresight, can be
dismissed at once. If the savage differs in these respects
from the civilized man, the difference is one of degree, and
consistent with considerable overlapping of savage and
civilized individuals. The difference of degree calls for
quantitative tests."

From this point of view, comparisons have been made of
the abilities of racial groups on the basis of their behaviour in
psychological tests. A few words may be in place as to the
nature of such tests. The ability of a person is shown by what
he can do when confronted with a problem. The individuals
who make up a tribal group face a series of problems in their
daily life, and their success in solving them constitutes the
cultural achievement of the group. The abilities of such groups J'
have therefore been compared, though, as we have seen, incon¬
clusively, by their cultural achievements. The comparison of
cultures is however necessarily a qualitative comparison, and
as such is not wholly satisfactory to science, which prefers where
possible to work with quantitative concepts. A psychological
test, then, is an instrument for making quantitative comparisons
between the abilities of individuals or groups. It is merely
another problem which the individual must face. It is, how¬
ever, a problem in which, ideally, all the conditions are definitely
controlled, and which calls into play in a measurable manner the
ability being studied. As a scientific instrument, it has proved
of great service in many branches of psychology, pure and
applied; and, as was to be expected, it has been used in the
study of the problem before us. There is, in fact, an extensive
and varied literature on the comparison of racial abilities by
means of psychological tests. In the five years from 1925 to |
1929, for example, some twenty-three experimental studies of
this problem were published(3). These reported the testing of
some thirty-seven thousand individuals, belonging to a variety
of racial and national groups, with a wide range of tests. The
group most studied has been the American negro, owing to the
interest of the investigators; but many other groups have also
been studied, including American Indians, Mexicans, Chinese,
Hawaiians, Filipinos, Jews and representatives of most of the
European nations. The ability most studied has been general
intelligence, party because it has proved most amenable to
measurement, partly because it has been demonstrated to be the
most important of the abilities of man, being a factor in every
problem which he is called upon to solve. As the data on the
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performance of the American negro in intelligence tests are the
most extensive and the most germane to our interests, to them
I shall here confine the discussion, first presenting the results
obtained, and reserving till later a consideration of the general
question of the applicability of the test instrument to the
problem.

Assuming for the moment, then, that the tests used were
valid measures of negro intelligence, we may first compare the
average intelligence of the American negroes tested with the
average intelligence of American whites. Almost without excep¬
tion, the average intelligence of the negro groups has been found
to be definitely lower than that of the white groups. The rela¬
tion between the two averages could be expressed in a number
of ways, of which the following is perhaps as clear and as
representative of the findings as any. The intelligence of the
average American negro child develops at only about eighty per
cent, of the rate at which the intelligence of the average
American white child develops. Therefore at the age of fifteen,
when the intelligence of the average person of whatever race

may be considered to have reached maturity, the average Ameri¬
can negro's intelligence will have reached a level of development
no higher than that of an average white child of about twelve
years old.* This grade of intelligence could certainly not be
called feeble-mindedness, but might be described as dullness.
Terman, one of the chief authorities on intelligence, describes
children of this level of ability as

those children who would not, according to any of the
commonly accepted social standards, be considered feeble¬
minded, but who are nevertheless far enough below the
actual average of intelligence among races of western Euro¬
pean descent that they cannot make ordinary school progress
or master other intellectual difficulties which average
children are equal to."(4)

In this class the intelligence tests would place the average
American negro.

But in comparing two groups in respect of intelligence,
it is not sufficient to compare only their averages. The
individuals who make up the group of American whites, for
example, are not all equal in intelligence. They vary about the

* In psychological terminology, the average intelligence quotient (IQ) of
the white American is 100, that of the American negro is about 80 : the
average mental age of white American adults is in the neighbourhood
of 15 years, that of American negro adults is about 12 years.
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average, and, it is found, they vary in a definite manner. They
are distributed, in fact, according to what is known as the
"normal probability curve," or simply the "normal curve."
This curve, which is illustrated in Figure 1, is well known in many
sciences, fitting equally well such varied measurements as the
statures of men, Mendelian cross-fertilization ratios, and intelli¬
gence quotients. It is a symmetrical, bell-shaped curve. It

The normal distribution of intelligence in a race.

will be seen from Figure 1 that most people are about average
in intelligence, and that the higher or lower we go above or below
the average the smaller does the number of persons become,
until we reach the comparatively few geniuses and feeble-minded
respectively. The normal curve has been found to express the
distribution of intelligence in American whites, in American
negroes, and in all other racial groups which have been adequately
tested. There is every reason to believe that it holds true like¬
wise of the distribution of intelligence in African tribes. It is
therefore ridiculous to speak of the intelligence of the African
natives as if it were throughout of one dead level. The African
tribes have doubtless their highly intelligent and their feeble¬
minded members like other peoples.

To obtain a, true picture of the relation between the intelli¬
gence of American negroes and that of American whites, then, A
we must compare not only averages but whole distributions.
This comparison may be made by superimposing the curve for
the negroes on the curve for the whites. Figure 2 shows the
kind of results actually obtained. It will be seen that the
negro average is lower than the white average, and that the
whole scale of negro intelligence is lower than that of white
intelligence. But it is important to notice the two distributions.
Some American whites fall below the average American negro
in intelligence; these are the dull, the border-line eases, and the
definitely feeble-minded. Some negroes rise above the average
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white in intelligence. As a matter of fact, it has been found
that approximately twenty per cent, of American negroes equal
or exceed the average of American whites in intelligence. The
ablest negroes—the authors, the artists, the actors, the business

The distribution of intelligence in white Americans and in American
negroes.

The dotted line is the curve for whites, the solid line is the curve for
negroes. W is the average intelligence of the whites, N is the average
intelligence of the negroes.

men and the like—are doubtless drawn from this section of the
distribution. The most eminent negroes of all—those at the
upper extreme of the distribution—are probably the intellectual
equals of quite eminent whites.

The American negro is derived mainly from Bantu stock.
We should therefore expect the facts concerning the intelligence
of Bantus to be of approximately the same order as those we
have seen to hold of American negroes. And the little we know
of these facts seems to confirm our expectations. We know
that in native mental hospitals and reformatories there are many
natives who by all reasonable standards would be diagnosed as
feeble-minded. As will be shown later, the present writer has
applied intelligence tests to natives in the middle and upper
ranges of ability, and has found that they appear to be less
intelligent on the average than Europeans, and that they vary
considerably about their own average. For the topmost section
of native African intelligence, we have the evidence of the
careers of such eminent Africans as Dr. Aggrey, men who, from
their achievements, must have been much above the average
European in ability.

We may thus summarize the results of the comparison,
by means of intelligence tests, of the ability of American negroes
with the ability of American whites—and we have reason to
believe that similar results would probably be found for Bantus
and Europeans. If we assume that the tests used were valid
measures of the intelligence of whites and of negroes, then the
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average intelligence of the negroes is less than the average
intelligence of the whites; but the difference between these two
averages is much less than the difference between the most able
and the least able of either group. The difference between the
average negro intelligence and the average white intelligence is
in fact approximately one-eighth* of the entire range of white
ability. There is thus an extensive overlapping in the intelli¬
gence of the two groups.

It is interesting to note the close similarity between these
results, actually obtained with the intelligence tests at present
in use, and Julian Huxley 's forecast of the results that would
be obtained by perfect measures of intelligence. Huxley writes:

" I am prepared to believe that if we ever do devise a
really satisfactory method of measuring inborn mental attri¬
butes, we shall find the races of Africa slightly below the
races of Europe in pure intelligence and probably certain
other important qualities.

But—and the but is a big one—I am perfectly certain
that if this proves to be so, the difference between the racial
averages will be small; and that they will be only an affair
of averages, and that the great majority of the two popula¬
tions will overlap as regards their innate intellectual
capacities. "(•')

Up to this point we have assumed that the intelligence
test results provide an accurate picture of the real state of
affairs. This is true, however, only with certain qualifications;
and in interpreting the results it is necessary to have these quali¬
fications clearly in mind. An intelligence test is an instrument
designed to measure innate educable capacity. It is of course
impossible to measure this inborn learning ability directly,
detached from what has actually been learned; nature and
nurture are inextricably mixed up in a man. Yet it is possible
indirectly to measure innate intelligence, sufficiently well, at least,
for such purposes as the classification, guidance, and selection
of children and adults. This can be done by means of a test
in, which the factor of nurture is held constant for all individuals
tested. Among individuals who have been bought up in the
same cultural environment, there is a considerable body of

* In statistical terms, the difference in PE units is usually found to
approximate 1.25. This is one-eighth of the entire PE range, which is
usually taken to be 10 PE. It is noteworthy that this difference agrees
exactly with the estimate made by Galton in 1892 (Hereditary Genius),
from a survey of the eminent men of the two races.
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common experience; and it is comparatively easy to devise tests
which, drawing only open this highest common factor of their
experience, measure only the residual factor, their varying
degrees of intelligence. But for individuals from radically
different cultural groups, the construction of such tests is a
much more difficult matter. Between civilized and primitive
groups especially, the highest common factor of experience may
lie too small to provide a neutral ground of comparison.
Psychologists interested in this problem of the comparative
abilities of races have made careful attempts to devise tests
which, eschewing any condition likely to be more familiar to one
racial group than to another, would be equally fair to every
group. But to equalize for a civilized and a primitive group the
cultural elements in a test is very difficult. There are many
cultural factors which condition an individual's performance in
a test. The following are some of these.

Some intelligence tests make use of language, either
spoken or written. Obviously, if the language used be native to
one group of subjects and foreign to another, the latter group
is handicapped. This source of error is obvious, and can be
avoided without great trouble. But the use of language may
involve a more subtle fallacy. Even if each of the groups tested
is allowed to use its own vernacular, or some other language well
known to it, it does not necessarily follow that neither group is
handicapped. For language itself occupies a different place in
the cultures of diSerent groups, some peoples resorting to verbal
expression more readily than others.

To avoid the errors involved in the use of language, tests
may be employed which dispense with it, in part or altogether.
For example, the subject may be required to react to such non¬
verbal stimuli as pictures, symbols, or blocks of wood. But
these objects too are not equally familiar in different cultures.
The seeing of pictures as standing for things is a habit which is
learned, and one which most European children, for example,
have more opportunity of learning than most African children.
Similarly, the actual symbols used in tests may be as unfamiliar
to European children as to African children, yet European
children are probably more accustomed to the mere use of
symbols as such. The case is the same with blocks; most
European children are accustomed to playing with shaped pieces
of wood more than most African children are. We have only
to compare the European child's equipment of toys, blocks and
picture books with the scanty odds and ends an African child
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plays with before he is sent out to herd goats, to see how .much
more familiar with such test material the European may be.
Such material may be admirable for distinguishing among
Africans themselves, but quite unsuitable for making comparisons
between Africans and Europeans.

Further, the activity called for by a test may be no more
complicated than making the simplest marks with a pencil on a
piece of paper; yet the comparative strangeness of pencil and
paper to many Africans may impose an unknown handicap on
them. Again, account is sometimes taken of the speed with
which the activity is performed; the subject may be given a task
to perform, and the time he takes is measured, or he may be
given a certain time, and the amount he can accomplish in that
time is measured. But speed too is to some extent at least a
cultural trait; each people has its characteristic tempo, at which
it is accustomed to work.

Further, however interesting and even amusing the tests
may be made, the test situation as such is as yet more familiar
to most Europeans than to most Africans. The tester, too, is
usually a European, and the whole institution of tests is a

European one, so that an African being tested may perhaps be
thrown into an inferiority attitude prejudicial to his performance
more readily than a European would be. And in addition to all
these conditions which may adversely affect the performance of
primitive groups in tests, there may be others which we have not
yet begun to imagine.

It is therefore probably safe to say that no test has yet
been devised which draws equally uj>on the experience of
advanced and primitive groups, and which is therefore a com¬

pletely true measure of the intelligence of such groups. Applied
to groups differing widely in culture, the tests are measures of
intelligence plus a cultural factor of unknown amount. On the
extent to which this cultural factor is equalized or allowed for
in the groups compared will depend the degree of significance
to be attached to the comparison of them.

Another difficulty in the way of the use of psychological
tests, and indeed of any other measures, is the difficulty of
adequate sampling. It is impossible to test an entire racial or
tribal group; only a sample of the group can be tested. Before
conclusions can be drawn concerning the intelligence of the
group as a whole, it must be shown that the sample tested is
truly representative of the whole group. Obviously, the distribu-
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tion of intelligence in a race as a whole cannot be determined
merely from measurements of that race's representatives in a
mental hospital at one extreme or in a high school at the other.
Such samples of one race can however be compared with
approximately equivalent samples of the other race, hospital
patients, for example, with hospital patients, and high school
pupils with high school pupils. The comparison will be signifi¬
cant in proportion as the groups compared are selected from
similar strata of their respective populations.

The significance of a comparison of the abilities of races

by means of tests is therefore proportional to the degree to which
it satisfies two conditions; first, that the tests used are equally
fair to the several races, and secondly, that the samples of the
races tested are truly comparable.

With this evaluation of mental test data in mind we may
venture to examine some preliminary data of this kind on
natives and Europeans in East Africa. Nowhere perhaps is this
problem of racial differences more hotly canvassed. The native
and the European populations are freely compared with one
another, and conclusions of considerable practical importance
reached. Eor want of better evidence, the conclusions have too
often been arrived at on the ground of mere opinion. Any
evidence of an objective and measurable kind must therefore be
not without value. A comparison of an African group with a
European group by means of a standardized intelligence test is
accordingly presented. Provided we keep the conditions of a
valid comparison clearly before us, the results should give us a
first approximation to the truth. How close the approximation
will be, will of course depend on the extent to which the neces¬

sary conditions of comparison have been fulfilled.

The two groups of subjects were the pupils of the Prince
of Wales School, Kabete, and the pupils of the Alliance High
School, Kikuyu.

The Prince of Wales School is a secondary school for
European boys. The number of pupils tested was 124, the
number attending the school on the day of the test. The great
majority of the pupils are of British stock, some of them are of
South African Dutch descent, a few of foreign European descent.
Eifty per cent, of those tested were born in East Africa, the
great majority of the other half in the British Isles or South
Africa. The European population of Kenya is of a higher social
and economic status than the average in most countries; the
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pupils of the school are, generally speaking, of the middle classes
—the sons of civil servants, professional and business people,
farmers, and the like. Their average age was 14.95! or 14 years

11 months.*
The Alliance High School is a secondary school for selected

African Protestant boys. The number of pupils tested was 93,
the number attending the school on the days of the test. Ninety-
two per cent, of the pupils belonged to Bantu tribes, eight per
cent, to Nilotic tribes. Eighty per cent, of the total were of the
Kikuyu tribe. The social and economic status of the group is
of course beyond all comparison lower than that of the European
group; but it is somewhat above the average for Kenya Africans
as a whole, since many of the pupils receive assistance from
their families in paying their school fees and in supporting
themselves at school for two or three years. Only fifteen of the
pupils' ages were known with any accuracy; the ages of the
others have however been estimated by the principal from height
and weight data. The average of the ages, known or estimated,
was 19.42 years or 19 years 5 months.! If 15 years be taken as
the limit of growth in intelligence, 99 per cent, of the pupils
were adults in intelligence, whereas only 43.5 per cent, of the
European pupils were, the remainder being mostly 12 to 14
years old.

The measuring instrument applied to both groups was the
" General Intelligence Test for Africans." This is a standardized
group test of intelligence, prepared by the present writer. All
of its component tests are non-verbal, consisting of problems
dealing with pictures, numbers, letters and other symbols. The
pupils are not required to write words, but only to make crosses,
letters, numbers or other signs on the paper. In one of the
tests, for example, the problem is to make a cross through any
part of a given picture which is absurd. The " General Intelli¬
gence Test for Africans " has been standardized by the usual
techniques. The two groups were tested under conditions as
nearly identical as possible. The examiner, the instructions, the
time allowances and the methods of scoring were the same in
each case. In both cases the instructions were given in English,
the language used in both schools.

Before we turn to the results of the comparison, let us
be clear to what extent the conditions of a valid comparison
have been met. The racial and national origins of the one group
are predominantly British, of the other group are predominantly
Bantu. In social and economic status, the Europeans are far
* Standard deviation = 1.54 years or 1 year 6 months,
t Standard deviation = 2.28 years or 2 years 3 months.
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above the Africans, though both Europeans and Africans are
probably above the average of their respective peoples in social
and economic status, how much it is impossible to say. The
African group has an advantage over the European in that a
larger proportion of the Africans had reached the probable age
of maturity of intelligence. The length of time each group has
attended school is probably about equal; for though the Africans
are older, they have probably not gone to school until they were
older, nor attended as regularly as the Europeans. The quality
of the schooling has doubtless been superior in the case of the
Europeans. The amount and quality of schooling are probably,
however, factors of minor importance, since comparatively little
school learning is required in the intelligence test, and both
groups have had ample opportunity to acquire that little. The
test was designed for Africans, but the pictures in it represent
objects probably equally well known to Europeans after a few
days in the country. The Europeans undoubtedly had an
advantage in that the instructions were given them in their
native language, whereas the Africans were told what to do in
a language learned more or less imperfectly at school; and this
although the verbal instructions were frequently repeated and
were accompanied by demonstration and practice in both groups.

To sum up, the samples of the races tested were far from
being identical apart from race, yet were probably as nearly
comparable as could at present be obtained; while the tests used
were probably fairer to both groups than any others available.

The highest possible score in the test is 384 points. The
average (mean) European score was 312.34, the average African
score was 266.40. The average African score is thus 85.3 per
cent, of the average European score.

It will be remembered that groups must be compared not
only with respect to averages but also with respect to whole
distributions. The distribution of scores for the two groups is
accordingly shown in Figure 3.

It will be seen that the two distributions overlap consider¬
ably. The European median score, or score above and below
which lie fifty per cent, of the scores, was found to be 315.45.
At or above this score lie 14.08 per cent, of the African scores.
The African median or midmost score is 266.43. Below this
score lie 9.85 per cent, of the European scores.

The two main facts emerging from this comparison are

(1) that the average African score in the intelligence test is about
85 per cent, of the average European score, and (2) that about
14 per cent, of the Africans reach or exceed the median European
score.
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FIG. 3.
Prince of Wales School.

Score in Intelligence Test.
Alliance High School.

Score in Intelligence Test.
Distribution of scores of 124 European boys (above) and 93 African

boys (below) in the " General Intelligence Test for Africans."
European median score.
African median score.

It is interesting to put these facts concerning a group

predominantly British and a group predominantly Bantu along¬
side the facts concerning white Americans and American
negroes, who are largely of western European and West African
Bantu stocks respectively. We have seen (1) that the average
American negro score in intelligence tests is about 80 per cent,
of the average white American score, and (2) that about 20 per
cent, of the American negroes reach or exceed the median white
American score.

(To be continued.)
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THE COMPARISON OF THE ABILITIES OF RACES:
WITH SPECIAL REFERENCE TO EAST AFRICA.

By R. A. C. Oliver, m.a., B.Ed.

[Concluded.]

C. Comparisons of Head and Brain Measurements.

(a) Anatomical.
A third basis for the comparison of the abilities of races

has been sought in certain measurements of the head and the
brain. The use of this basis of comparison depends on the
hypothesis that there is a substantial correlation between these
measurements and mental ability. Therefore before these
measurements can be admitted as evidence, it is necessary to
examine the validity of this hypothesis.

The measurements chiefly used have been head size,
cranial capacity, brain volume and brain weight. These
measurements are closely related to one another. Brain volume,
for example, can be estimated by a formula from head length,
breadth and height, though the estimate is in error by five to
six per cent, as compared with brain volume measured by
displacement of water. For our purpose, we may consider the
various measurements equivalent.

The belief in a close relationship between the size of the
head, skull or brain, and intelligence had several origins. One of
these was phrenology. The phrenologists were unduly influenced
by one type of feeble-mindedness, microcephalic idiocy, which
is characterized by extremely small head size. Ignoring other
types of feeble-mindedness, which are associated with normal or

supernormal head size, Gall, the founder of phrenology, made the
generalization that " There is undoubtedly a very close connec¬
tion between the absolute size of the brain and the intellectual

powers and functions of the mind. This is evident from the
remarkable smallness of the brain in congenital idiocism, few
much exceeding in weight that of a new-born child." And again
he writes: " The heads of idiots unless otherwise diseased, are
characterized by deformity or smallness; the heads of eminent
men, by their magnitude. "(6)

Another ground for this belief has been found in compara¬
tive studies of skull capacity in the apes, and in prehistoric and
contemporary man. These have revealed that there does exist,
from a phylogenetic point of view, a relationship, though an
unmeasurable one, between skull capacity and the stage of
cultural evolution.
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Finally, numerous studies have been made in which
measurements of head size were correlated with a variety of
indices of mental ability, such as progress in school or university,
teachers' estimates, and intelligence quotients derived from
standardized tests. These studies have been competently
reviewed by a recent writer (7), so that it is necessary only to
indicate briefly their trend.*

Investigations made in the latter part of the nineteenth
century and the early years of the twentieth century are found
on examination to be fairly consistent in disclosing a positive but
slight correlation between cranial measurements and intelligence.
Owing to the use of inadequate statistical procedures, however,
the investigators tended greatly to exaggerate the amount of cor¬
relation they had actually found, and the belief in an intimate
relationship remained widespread. Then in 1906 Karl Pearson,
the leader of the British biometrie school, undertook his classic
investigation in the hope of clearing up the question once for all.
Pearson's subjects were 4,500 boys and girls, all of them twelve
years old, and 1,010 Cambridge University students. The
subjects were sorted into groups on the basis of teachers' esti¬
mates and scholastic records, and three cranial measurements
were made on each subject. Pearson's correlational analysis was
of course entirely competent. The highest coefficient of correla¬
tion! he found was only +0.14J. This study, though not conclu¬
sive, goes a considerable way towards proving that the relationship
between head size and mental ability is but slight. Pearson
himself remarks, " Though I am hardly hopeful, it may help to
convince the anatomist and the old school anthropologist that
head measurements are not of real service,as intelligence tests. "(8)

Pearson's work does however seem to have been convinc¬

ing, for a time at least. After its publication, the claims made

* Parenthetically, it may be mentioned that these measurements of head
size are by no means always in favour of the- white as' against the
coloured races. Thus Paterson (op. cit., pp. 188-189) cites MacDonald's
study of school children in Washington, D.C., including 16,473 whitechildren and 5,475 coloured children, at ages 5 to 17. The data were
head circumference and teachers' estimates. " At seven ages the
coloured boys have greater head size measurements, at one age the two
sets of measurements are equal, and at three ages head dimensions of the
white boys are larger. At every age the head size of the coloured girls
is greater than that of the white girls. The largest difference is over half
an inch (.55 in.). If one argues that head size varies directly with intelli¬
gence, it should follow that coloured girls are the mental superiors of
white girls and that coloured boys at most ages are superior in intelligence
to white boys."

t A coefficient of correlation of + 1 indicates a perfect relationship. A
coefficient of 0 indicates an entire absence of relationship.

t Eta coefficient, intelligence and head length, 2,298 boys. Probable error =
± 0.01.
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on behalf of cranial measurements as indicators of mental ability
were fewer and more modest until Porteus, in collaboration with
Berry, revived them in a series of publications beginning in 1918.
Porteus advocates the use of cranial measurements as part of a
scheme, for the diagnosis of mental deficiency. He claims, with
some experimental support, that many cases of mental deficiency
will be found among individuals whose cranial capacity falls
within the lowest ten per cent, of the range or within the highest
ten per cent. He apparently has in mind cases of microcephaly
and of hydrocephaly respectively, and this claim is not to be
disputed. But this is far from establishing the relationship
throughout all levels of mental deficiency and over the whole
range of normality. His failure to present detailed correlational
evidence of this kind leaves the broader hypothesis unproven.

Not only does Porteus fail to establish a general relation¬
ship between cranial capacity and intelligence, but his assump¬
tion of such relationship would seem to involve him in some quite
untenable conclusions. Paterson's criticism on this point is so
trenchant that it deserves to be quoted almost in full, as showing
that the validity of the fundamental hypothesis is at least
doubtful.

" It is in line with our interests to comment briefly on
the possible significance of the sex difference in cranial
capacity shown in the detailed tables. If we permit ourselves
to indulge in the sort of logic typical of the Porteus studies
we arrive at the inference that the average girl of eighteen
(cranial capacity = 1300 cu. cm.) is retarded eight years in
brain size, since the average cranial capacity for boys at age
ten is 1304 cu. cm. If in turn this amount of cranial retarda¬
tion is accepted as having genuine intellectual significance
then the average eighteen-year-old girl is mentally equivalent
to a ten-year-old boy. The fallacy in such reasoning is
evident, but only because the example is a caricature. Here,
in the Porteus data, we are actually confronted with the same
contradiction with reference to comparative brain size and
intelligence of the two sexes as that which faced us in
MacDonald's data on comparative head size and intelligence
in the white and coloured races. By what rule of logic can
it be insisted that variation in head size is accom¬

panied by variation in intelligence among the boys of
the white race, but deny that variation in head size would
be accompanied by similar variation in intelligence when we

compare boys and girls within the white race or when we

compare individuals of the same sex in two different races?
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Porteus and his followers must be required either to
straighten out this logical difficulty or to provide a quality
and quantity of empirical evidence hitherto lacking before
their assertions can be admitted to the body of attested
scientific generalizations.

" In 1926, Porteus, this time in collaboration with
Marjorie Babcock, published a book entitled ' Temperament
arid Eace ' in which considerable space is devoted to racial
and sex differences in cranial capacity. We might well have
expected to find here the answer to the query raised in the
preceding paragraph. With reference to sex differences in
cranial capacity we note that boys have a greater capacity
by some 50 to 60 cu. cm. throughout the age range 6 to 14.
Thereafter the curves diverge, revealing an ever widening gap
between male and female head size due to the apjuarent con¬
tinued growth of the male head coupled with a marked
slowing down in rate of female head growth. Indeed, this
earlier maturity of the female head size results in an arrest
of head size at about the level Porteus had established for
Australian aborigines and definitely below that reached by
adult male mental defectives. This sex difference cannot be

explained away on the basis of differences in bodily size,
since it is equally pronounced at age 12 when girls tend to
exceed boys in height and weight.

But what mental significance is to be attached to this
difference in view of the accumulated mass of evidence

pointing to a practical equality of the sexes in measured
intellectual ability? Porteus mentions this evidence and
freely accepts it as well established. His escape from incon¬
sistency is attempted by insisting that the differential head
size is significant not with reference to abstract intellect (he
uses the term ' learning capacity ') but rather with reference
to ' the maturing of other powers.' These ' other powers
cover a wide range of non-intellectual personality traits . . .

In the end, then, Porteus deserts his previous position
regarding the intellectual significance of brain size and em¬
braces a substitute theory which stresses brain size in rela¬
tion to personality traits. In the absence of proof regarding
the latter relationship within each sex, we can only suspend
judgment on this new position. In the meantime, we cannot
but doubt the validity of his earlier assertions regarding
head size and intellect, since he himself so readily abandons
that position when confronted with the fact of sex equality
in intellect along with an impressive sex inequality in
cranial capacity.
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Since Porteus revived the claims of cranial measurements
as indirect measures of intelligence, several other studies have
been made. They are almost unanimous in revealing only a
slight positive correlation. One of them may be briefly described
in conclusion, as it is one of the best studies of the problem yet
made. This is the work of Murdoch and Sullivan in Honolulu.
Their subjects were some 600 pupils of old American, British,
German and Scandinavian descent, constituting a fairly homo¬
geneous race group. The mental measurements were made by
means of some of the best intelligence tests, administered by
Murdoch as school psychologist. The physical measurements
were made by Sullivan, an anthropologist representing the
American Museum of Natural History. An excellent statistical
procedure was followed, and the correlation between head
diameter and intelligence quotient was found to be +0.22.*

Prom this and other investigations we may conclude with
fair assurance that there does exist some relationship between the
dimensions of the head or brain and intelligence, but that the
degree of this relationship is slight. Therefore a demonstrated
superiority or inferiority of an individual or a group in these
dimensions goes some way towards proving an intellectual
superiority or inferiority, but it does not go very far.

With this brief review of the evidence regarding the signifi¬
cance of cranial and brain measurements before us, we are in a

position to evaluate the important recent work of Dr. P. W.
Vint on the brain weight of natives of Bast Africa(10). Dr. Vint
is to be congratulated on his effort to contribute some definite
objective evidence on a question where hitherto it has been almost
entirely lacking.

Vint examined post-mortem in the native hospitals of
Nairobi the brains of 351 male natives of East Africa, of various
tribes, all believed to be eighteen years or more of age. He found
that the average weight of these brains was 45 ounces or 1276
grams. Por purposes of comparison, he quotes the average
brain weight of adult male Europeans as being 1453 grams
(according to Shennan's figure) or 1428 grams (according to an
average obtained by Shennan from the figures of others). The
average brain weight of the Africans was therefore 87.8 per cent,
or 89.4 per cent, of the average brain weight of the Europeans
(according to which figure we take for the European average).

Vint himself avoids any inference from brain weight to
educable capacity. In the light of the evidence previously quoted

* Probable error = + 0.03.
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regarding the significance of brain weight, however, his findings
may be interpreted as definite, but not strong, evidence of the
inferiority of East African natives to Europeans in intellectual
capacity.

Vint's services to the problem of the comparative cerebral
development of East African natives do not, however, stop here.
He has contributed a different and probably a more valuable line
of evidence, which we may now briefly consider.

(b) Histological.
The use of brain measurements as a basis for the compari¬

son of racial abilities has recently been extended in an interesting
and promising direction. Dr. F. W. Vint, in the study previously
referred to, submitted the brains of natives of East Africa to
histological examination, and arrived at certain conclusions
regarding '' the stage of cerebral development reached by the
average native. "(11) Although Vint himself refrains from drawing
any inference from cerebral develojiment to mental development,
he clearly, and I think rightly, regards his findings as having
some bearing on the comparative mental development of East
Africans. What this bearing is, he does not venture to say; yet
if we are to regard his work as providing evidence as to mental
development, and not merely as a study in cerebral histology,
we must try to arrive at some conclusion, however tentative, as
to the significance of cerebral development in relation to mental
development. The present writer disclaims competence to reach
a definite conclusion on this question; yet since the question is
in part a psychological one he ventures to suggest some considera¬
tions from a psychological point of view.

Psychologists of course believe that intelligence is a
function of the brain. What the precise relationship is, neither
they nor the brain physiologists know. As Vint says,(12) " The
functions of the human brain as Herrick remarks, ' are still
largely wrapped in mystery.' Beseareh has lifted the veil but
there still remains a vast amount of work to be done before one

can have a full conception of the functions of this master-organ
of the human body.'" As a result of research, including, as Vint
points out, " extensive research on animals," the sensory func¬
tions, such as seeing and hearing, and the motor functions, such
as the initiation of movements of the arm, the leg or the muscles
used in speech, have been definitely localized in the brain. The
"

higher " mental functions, however, of which intelligence is
one, have not been definitely localized. Now, in the words of
Vint,(13) " the areas of the brain which do possess a Known
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physical function gradually shade off into the surrounding brain
tissue." These surrounding areas of unknown function have, for
want of a better name, been termed the " association areas," and
one of the functions which has been hypothetically assigned to
them is the control of intelligent behaviour. Could it be shown
that these " association areas " were indeed the structure under¬

lying intelligent behaviour, histological examination of their
development in an individual might throw a valuable light on the
mental development of that individual. Let us glance briefly at
a few of the lines of evidence relating to this hypothesis. The
line of evidence on which Vint most relies is Bolton's study of the
cerebral cortex in growth and in disease. I shall try to Supple¬
ment this evidence by citing data from the physiology and
psychology of learning.

Vint gives the following account of Bolton's work: —
" Bolton has shown that there is a normal measurement

for each layer of the cerebral cortex, which varies little in
different normal individuals and that from a developmental
point of view the laminae are evolved from within outward,
i.e. layer 5 is developed before layer 4, etc. Turning his
attention to mental diseases he proves that the different
cortical laminae show decreases in size in proportion to the
degree of amentia or dementia present and that the layer
most affected is the one developed last, the pyramidal cell
layer. The inner or polymorphic cell layer is involved
appreciably only in complete idiocy. "(14)

In other words, Bolton has proved that in cases of mental
disease (amentia and dementia) the cerebral cortex, and
especially the pyramidal cell layer of it, is thinner than in cases
where mental disease is absent; and that the decrease in thick¬
ness is proportional to the degree of mental disease. He has
thus proved that at the lower end of the intellectual scale, the
thickness of the cortex, and especially of layer 2 of it, is propor¬
tional to degree of mental ability. His work on this point appears
to be entirely conclusive; though it has to be remembered that
it does not necessarily prove a close relation between the thick¬
ness of the cortical layers (which according to Vint " varies little
in different normal individuals ") and mental ability in non-
diseased cases (which ranges all the way from bare normality up
to genius).

Further evidence regarding the way the cerebral cortex
functions in the control of behaviour has been contributed by the
combined physiological and psychological study of learning. The
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early work of Franz in this field has been followed up by the
important recent work of Lashley. Lashley's subjects were

laboratory animals. One of his methods was to extirpate from
the cerebral cortex that amount and that area which he wished
to study, and then to measure the effect of the cerebral destruc¬
tion on the learning capacity of the animals in a test situation.
He found that, apart from the sensory and motor areas, it did
not seem to matter which area of the cortex he removed : the
animals learned as well with one part as with another. The
amount of cortical tissue removed, however, did matter: in fact,
the interference with the animals' learning ability was closely
proportional to the amount of tissue removed.* The results of
Lashley's fine series of experiments are summarized under twe
principles, which may be stated as follows:—

(1) The principle of equipotentiality. Any part of the
cerebral cortex, apart from the sensory and motor areas, is
potentially the same as any other in its ability to take part in any
sort of learned performance.

(2) The principle of mass action. The cerebral cortex
acts as a whole, so that the more cortex there is available, the
more effectively it operates and the more quickly the animal
learns.

These results of Lashley's combined physiological and
psychological work are rendered all the more impressive by their
agreement with the results of the purely psychological work of
the " Gestalt " school in Germany and Spearman's school in
London, themselves entirely independent schools. The "Gestalt"
psychologists,(15) from their study of perception and learning in
the higher primates, in children and in adults, are led to postulate
just some such system of brain dynamics as Lashley's work
actually points to. Spearman,(16) in his studies of the abilities of
man, submits mental test performances to a mathematical
analysis, and finds a factor " g" functioning in all of them.
Spearman's " g " seems to be the same thing as general intelli¬
gence; he regards it as all of a person's mental or cortical energy.
Lashley's finding that the cortex acts as a whole, so that learning
capacity is proportional to amount of cortical tissue, " seems to
accord," as he himself says,(17) "with Spearman's view that
intelligence is a function of some undifferentiated nervous

* In one group of rats, lesions ranged from 1.5 to 31.9 per cent, of the
neopallium. The correlation between extent of lesions and relearning a
visual discrimination problem was 0.71. K. S. Lashley, " Studies of
Cerebral Function in Learning, VII." " The Relation between Cerebral
Mass, Learning and Retention." /. Compar, Neurol, 1926, 41, 1-48.
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energy." The more cortical tissue a person has, the greater .s
his cortical or mental energy or his general intelligence.

Thus, alike from Bolton's work on the cerebral cortex in
relation to mental deficiency and mental disease, and from Lasli-
ley's work on the cerebral cortex in relation to learning ability,
we can be sure that there is a functional relationship between
cerebral development and mental capacity. Of the nature of that
relationship we can be less sure, but there is fair evidence for
supposing that an individual's educable capacity is fairly closely
proportional to the amount of cortical tissue in his " association
areas." If this tentative conclusion be warranted, Vint's
measurements of the cerebral cortex of natives of East Africa

immediately become data on the educable capacity of those
^ natives. Vint's subjects were thirty-five male natives of East

Africa, of various tribes, all being general hospital patients. All
were believed to be adults. Their brains were " apparently
normal." This small group can be taken as a representative
sample of East African natives in general only for a preliminary
comparison, as Vint points out.

Vint measured the thickness of the cerebral cortex and of
each of its component laminae. Bolton has shown that the
total thickness of the cerebral cortex is less significant than the
thickness of the second lamina of it, the pyramidal cell layer.
Vint accordingly places his chief emphasis on the thickness of this
layer.

Vint measured the thickness of the pyramidal cell layer
only in the prefrontal area of the cortex. If we are to use the
support afforded by Lashley's work, we must assume the thick¬
ness of this layer in this area to be representative of its thickness
or quantity throughout the association areas as a whole.

Vint found that the average thickness of the pyramidal
cell layer of the prefrontal cortex in his East African native

S subjects was 84 per cent, of its average thickness in Europeans
according to Bolton's norms. He also found that the thickness
of this layer in the different individuals was so distributed that
some 6 per cent, of the Africans exceeded the European average
in this measurement^18)

If we may argue from the thickness of the pyramidal cell
layer of the prefrontal cortex to intelligence or educable capacity—
and we have seen there is some experimental evidence though no

proof that we may so argue—and if we may take Vint's subjects
as representative of adult male natives of East Africa and as

comparable with Bolton's European subjects, then we may
interpret Vint's findings as follows: (1) That the average intelli-
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gence or educable capacity of adult male natives of East Africa
is about 84 per cent, of the average intelligence of adult male
Europeans, and (2) that about 6 per cent, of the natives exceed
the average European in intelligence.

These conclusions from the histological data should be
compared with the conclusions drawn from the mental test data.
The similarity of the histological and psychological conclusions
is at once apparent. The agreement as to the average educable
capacity of East African natives is striking, though its extreme
closeness may be a coincidence. The agreement as to the percen¬
tage of natives reaching or exceeding the European average is less
strikingly close. It is not impossible that Vint's small group of
hospital subjects did not include any individuals from the upper
ranges of ability. Or it is, of course, quite conceivable that the
range of variation about the average is in actual fact less in
African tribes than in European nations. The East African tribes
are comparatively few in numbers, so that the chances of an
extreme variation in any trait are lessened. In so far as the
members of a tribe marry only within their own tribe, they may
be regarded as to some extent inbreeding, and inbreeding tends
to curtail the range of variation. It is conceivable that when
inter-marriage between the tribes becomes more frequent, the
range of variation about the average will be increased, and the
chances of the production of highly intelligent or highly talented
Africans heightened; for, as we have seen, a genius may be
regarded as an individual endowed with a peculiarly happy con¬
junction of characteristics.

Summary and Conclusions.

The method followed in this paper has been to try to form
some judgment as to the validity of each basis for the comparison
of racial abilities, and in the light of that judgment to examine
the relevant experimental evidence. The results may be sum¬
marized as follows: —

(1) Attempts have been made to compare the abilities of
races by comparing their cultural achievements. Since differ¬
ences in cultural achievement can be accounted for without
recourse to the assumption of differences in ability, this basis of
comparison was judged not to afford evidence of an unequivocal
kind.

(2) The abilities of races have been measured and com¬
pared by means of mental tests. This basis of comparison is
valid to the extent that the influence of the cultural environment
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on the test results is equalized for the groups compared. In so
far as this has been accomplished, the scanty evidence indicates
that the average intelligence of Kenya natives is about 85 per
cent, of the average intelligence of Kenya Europeans, and that
some 14 per cent, of the natives equal or exceed the average
European in intelligence.

(3) A third basis of comparison depends on the hypothesis
that intelligence can be measured by measuring cranial capacity
or brain weight. A survey of the experimental research relating
to this hypothesis shows that it holds to only a slight extent.
The available data, then, those of Vint, afford slight confirmatory
evidence that natives of East Africa are inferior to Europeans in
intelligence.

A more refined comparison of this type has been made,
using as data the amount and quality of cortical tissue. The
exact significance of such data is relation to educable capacity
is not known, hut there is evidence that it may be considerable.
If it be so, Vint's data on the cerebral development of natives of
East Africa would seem to show that these natives have on the

average about 84 per cent, of the educable capacity of the average
European, and that about 6 per cent, of them exceed the average
European in educable capacity.

From the evidence thus summarized, the following con¬
clusions seem reasonable: —

(1) That there are not sufficient data to establish definitely
how the abilities of natives of East Africa compare with those
of Europeans. As far as the data go, however, they seem to
suggest

(2) That the average cerebral and mental development of
natives of East Africa is in the neighbourhood of 85 per cent, of
that of Europeans; and

(3) That a certain percentage of East African natives
equal or excel the average European in cerebral and mental
development.

A Note on the Future.

If these conclusions are warranted, they point to what
requires to be done in the future. The first need is for further
research. Just as we make a geological survey of a country, so
we should make a survey of the hidden talents of its inhabitants.
Such a survey would reveal facts of importance in the shaping of
policy. The facts would be important, for example, in educa¬
tion—and every measure affecting native development is in a
sense a measure in education. We might find, for example, a
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small section of the native population fitted by its capacity to
profit by an education of university difficulty, though not neces¬
sarily of traditional university type. A larger section might have
the capacity to profit by a full secondary education; a section
larger still might merit a simpler secondary course. The great
mass of the population might be found to be fitted for education
in the elementary schools, especially perhaps in what would
correspond to the C sections of the standards in European schools.
A considerable section of the population would probably be found
to be too backward to profit much by education unless special
schools were provided for them. A lesser but still not inconsider¬
able section woidd be found to be definitely feeble-minded, and
for them too special measures would have to be taken. From
idiot to genius, every individual could be helped by mental tests
and otherwise to find the education for which he is best fitted.

These, however, are mere speculations. The immediate
need is the need for further research.

REFERENCES.

1. 0. Wissler. " Man and Culture," 1923, p. 338.
2. R. S. Woodworth. " Racial Differences in Mental Traits." Presi¬

dential Address to the American Association for the Advancement
of Science. Science, New Series, 1910, 31, pp. 171-186.

3 T. R. Garth. " A Review of Race Psychology." Psychol. Bui., 1930,
pp. 27, 5, 329-356.

4. L. M. Terman. " The Measurement of Intelligence," 1916, p. 92.
5. Julian Huxley. " Africa View," 1931, p. 389.
6. Quoted by D. G. Paterson, " Physique and Intellect," 1930, p 82.
7. D. G. Paterson, op. cit.
8. Quoted by Paterson, op. cit., p. 99.
9. Paterson, op. cit., pp. 109-112.

10. F. W. Vint. " A Preliminary Note on the Cell Content of the Pre¬
frontal Cortex of the East African Native." The East African
Medical Journal, 1932, IX, 2, pp. 30-49.

11. Loc. cit., p. 48.
12. Loc. cit., p. 40.
13. Loc. eit., p. 41.
14. F. W. Vint, loc. cit., p. 43.
15. W. Kohler, Gestalt Psychology, 1929.
16. C. Spearman. " The Abilities of Man," 1927.
17. K. S. Lashley. " Basic Neural Mechanisms in Behaviour." Address

of the President of the American Psychological Association before the
Ninth International Congress of Psychology. Psychol. Review, 1930.
37, 1, pp. 1-24.

18. Communicated privately.

204



32.

IV, A STUDY 03 ?££ MUSICAL 2AL33T OF H ■■•.?! VX

CP SA9t APK1CA.



ieM

IHP:?ji£p? %-Jfr L&ffiT

IB vrHv1 ;v gs* * m1 9B * iig^i&siip
:■ s.:'-- '

Sis .'.

THE MUSICAL TALENT OF NATIVES
OF EAST AFRICA

|«
ft'.": i^v

"... v

'5^rCll®P
P§j§p ^ ^

m

npibs
llljaia
ill*

.

RICHARD A. C. OLIVER SfBSpllI
'.:J,'-*YV-j

mfrny mmm

'V-rl' .-■•'''

From THE BRITISH JOURNAL OF PSYCHOLOGY (GENERAL SECTION)
Vol. XXII. Part 4, Amir,, 1932

VMWy".\. '-' Sit Ti-U T'V> V-P'■»
<'rw"il'^ 1 '•-kt *

Pi ggBgSfefi ; ''4

$&%■:
®SSt

®Sl

IfltSS
:f;V#'

SI3S
Srn
B - ■-'

gpg
'?■■*■'

sts

;v:-
;•

■iSSf':

1111?:

Bir^
I

allSi M

CAMBRIDGE

AT THE UNIVERSITY PRESS

IjgMsSlit
1 llllllf IIpill. H-'MW1

printed in great britain ■Rill
|1§|
ptl! h >1 -1 ' ■

iKllife

Pfe|t| 'v~'f



[Prom THE BRITISH JOURNAL OP PSYCHOLOGY (GENERAL SECTION),
Vol. XXII. Part 4, April, 1932.]

\All rights reserved.]

THE MUSICAL TALENT OF NATIVES
OE EAST AFRICA.

By RICHARD A. C. OLIVER.

I. Introduction (pp. 333-334).
II. The tests (p. 334).

III. The subjects (pp. 334-335).
IV. Method of administering the tests (pp. 335-336).
V. Results (pp. 336-343).

VI. Summary (p. 343).

I. Introduction.

This paper deals with an attempt to measure some of the fundamental
capacities comprising musical talent, in natives of East Africa, and to
compare these natives with people of European descent in respect of
these capacities. There are difficulties in the way of any attempt to
apply the same psychological tests to peoples at very different stages of
culture. Usually a test includes elements which are not equally within
the experience of two such groups; and it is then very difficult to abolish
the disparity in experience by supplying information to the more
ignorant group, without spoiling the test. A test of range of information,
about the customs of one people and in its own language, would be an
example of such a test far excellence. Some psychological tests, however,
measure much narrower and simpler functions, and inequality is in them
lessened or even altogether avoided. Measures of visual or tactual
acuity, for example, need involve no elements with which civilized
peoples are more familiar than primitive peoples. The measures of
musical talent used in this study approach this ideal. They are measures
of functions closely dependent on comparatively simple physiological
mechanisms. It is true that they constitute problems whose under¬
standing demands a certain degree of intellectual maturity, a certain
amount of information. But the level of intelligence required is low, the
fund of information small. The measures are not intended to constitute
tests of either intelligence or information. If the examiner performs his
functions properly, he will suit the instructions to the intelligence of his
subjects, and impart whatever information may be necessary. It should
be possible for him to ensure that a group of primitive subjects embarks
on the actual test of ear with little or no disadvantage in comparison
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with a group of civilized subjects. This seemed possible at any rate with
natives of East Africa, and in so far as it has been achieved the com¬

parisons between them and people of European descent may be
considered valid.

II. The tests.

The tests used in this study were the Seashore Measures of Musical
Talent, comprised by six special gramophone discs. They are measures
of the sense of pitch, the sense of intensity, the sense of time, the sense
of consonance, memory for tones and the sense of rhythm—these being
six capacities which Seashore's analysis isolates as fundamental to
musical talent.

III. The subjects.

The subjects of the experiment were the pupils of the Alliance High
School, at Kikuyu in Kenya Colony. The Alliance High School is a central
school for boys, offering the most advanced education open to natives
in Kenya and drawing students from all parts of the Colony. The
number of subjects tested was ninety.

The exact ages of the students were known in only eleven cases, as
it is only within the last few years that missions and other agencies have
begun to prevail upon Africans in Kenya to register births. The principal1
of the school, however, has estimated the ages of the other pupils from
anthropometric measurements, and these estimates have been used. The
ages, true or estimated, ranged from 12 to 24, with a mean of 19-75, and
a standard deviation of 2-61.

The number of students belonging to each tribe is shown in Table I.

Table I. Distribution by tribes, of ninety East African natives
tested with the Seashore Measures of Musical Talent.

Number of
Tribe students tested

Kikuyu 67
Akamba 10
Luo 7
Bantu Kavirondo 2
Munyasa 2
Mrabai 1
Masai 1

Total 90

Of the students' experience of European music, it is known that all
are taught singing in school, and ten are taught to read music in staff

* Mr G. A. Grieve, to whom the writer's thanks are due for his permission to con¬
duct the test.
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notation and to play the harmonium. Further, forty-two students in
Forms 2, 3, 4 and 5 had undergone the same tests three months pre¬
viously, when the writer was trying to devise suitable methods of
administering the tests to Africans.

IV. Method of administering the tests.

The tests were given to classes of from twenty to forty students at
a time, each test occupying a school period of about forty-five minutes.
The instructions were given in English, the language used in the school.
The general procedure followed was similar for all six tests. First, the
experimenter introduced the test by means of demonstrations on the
harmonium and the blackboard, and in other ways, until the class found
itself actually practising the test, and the problem could be definitely
formulated in words. Then followed practice in listening to the test as
played on the gramophone, and in calling out the answers together.
An entire side of a record would if necessary be played through. The
next step was to demonstrate the method of recording the answers. The
record form was copied in large scale on the blackboard, and as the class,
listening to the gramophone, called out the first few answers, the
experimenter or one of the students wrote them down in their proper
places on the record form. Finally, the instructions were once more

repeated, and the test proper began. In each test the record was played
twice over.

The specific procedures by which the different tests were demonstrated are

briefly described as follows.

Test 1. Sense of pitch. The examiner simply played two successive notes of
different pitch on the harmonium, and asked whether the second note was higher
or lower than the first. There was no difficulty here except that of novelty, which
repetition soon overcame.

Test 2. Sense of intensity. The examiner struck a note, and repeated it with
a different intensity. The intensity was controlled by the use or non-use of the loud
pedal. The class readily understood that they were to say whether the second note
was weaker or stronger than the first.

Test 3. Sense of time. Three dots were made in a row on the blackboard, and
numbered 1, 2, 3. The examiner asked whether the distance from dot 2 to dot 3 was

longer or shorter than the distance from dot 1 to dot 2. This was repeated ad lib.
with the second interval sometimes longer than the first, sometimes shorter. Then
the problem was translated from visual into auditory terms, substituting taps with
a pointer for dots, and the subjects judged whether the second time interval was
longer or shorter than the first.
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Test 4. Sense of consonance. The three criteria by which consonance was to be

judged were written on the blackboard, thus:
GOOD BAD

1. Go well together, agree. 1. Do not go well together, disagree.
2. Smooth. 2. Rough, harsh.
3. Sound almost like one note. 3. Do not sound at all like one note,

but like two.

A consonant pair of notes, and a dissonant pair, were then played on the harmonftim,
and contrasted in respect of the first criterion, blending. The second criterion, smooth¬
ness, and the third, fusion, were illustrated in the same way. Attention was then
drawn to the contrasting lists of criteria on the blackboard, and with these in view
the class were exercised, first with the harmonium and then with the gramophone,
in deciding whether the second of two combinations was better or worse than the
first. The lists of criteria were left on the blackboard during the test.

There was considerable difficulty in making the nature of this test understood,
and it is probable that in the case of many of the subjects the "cognitive limit"
rather than the "physiological limit" ((1), p. 51) was measured.

Test 5. Tonal memory. The examiner wrote on the blackboard
1 2
1 2

and affixed some distinguishing mark, such as a dot or a cross, to one of the numbers
in the second row. He then asked the class which number was different in the second
row as compared with the first. Sometimes one number in the second row would be
thus distinguished by a mark, sometimes the other. The length of the series of numbers
was gradually increased from two to three, four, five and finally six numbers. Each
time the class called out the number which was different in the second row. When
the problem had been thoroughly understood in these visual terms, it was translated
into auditory terms, by using series of notes of different pitch instead of numbers.
Keeping in view the series of numbers on the blackboard, the class counted the notes
silently as they were played, then called out the number of the note which was
different the second time. Practice was given with series of from two to six notes,
first on the harmonium, then on the gramophone. The two rows of numbers, of the
appropriate length, were in view on the blackboard during the test.

This test, like the previous one, was difficult to make understood.
Test 6. Sense of rhythm. The examiner made five or six taps with a pointer on

the table, the taps forming a definite rhythmical pattern; then in similar fashion he
beat out the same or a different rhythm. The class readily grasped that they were to
say whether the second rhythm was the same as or different from the first.

Y. Results.

Seashore provides grade norms for the interpretation of scores in the
tests. He found a decided increase in score from school grade to school
grade. This he attributes not to improvement in the musical capacities
measured by the tests, but to non-musical factors incidentally measured,
such as maturity of intelligence and range of information.

The students of the Alliance High School are grouped into five forms.
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According to the official regulations, Form 1 does work nominally of the
same standard as thirteen-year old pupils in England, and therefore of
approximately the same standard as seventh grade pupils in the United
States. This, it might be expected, would provide a basis of comparison,
on which Form 1 would be equivalent to the American seventh grade,
Form 2 to the American eighth grade, and so on.

In point of fact, however, there is no such increase in score from form
to form as there is from grade to grade. The differences between the
average scores of the forms are mostly small in amount and irregular in
direction. Since one form, then, does as well on the whole as another, it
is reasonable that the scores of all the students should be interpreted
according to the same standard. The question arises, which standard?
It was decided to use the norms for the American seventh grade, for the
following reasons. First, forty-one, or nearly half of the students, are in
Form 1, which corresponds to Grade 7; twenty-six are in Form 2,
twenty-one in Form 3, one in Form 4 and one in Form 5. Secondly, since
the tests were conducted only a month after the beginning of the school
year, all the students were only at the beginning of their respective
forms. The transmutation of scores into percentile ranks has therefore
been made according to the American seventh grade norms.

Table II gives the mean and the standard deviation of the scores in
each of the six tests. The column headed "Percentile rank of mean"

gives, for each test, the percentile rank, on the American seventh grade
scale, to which the African mean score corresponds. Since for some
purposes it may be desirable to have data on a pure tribal group rather
than on a mixture of tribes, the data are given for the largest tribal
group, the sixty-seven Kikuyus, as well as for the school population as
a whole.

Table II. Mean scores, etc. of East African natives
in the Seashore Measures of Musical Talent.

All tribes. N = 90 Kikuyus only. N = 67
1

Percentile
rank of

r 1

Percentile
rank of

Test M a mean M a mean

1. Pitch 70-19 11-25 40 68-55 10-60 38
2. Intensity 88-56 9-10 88 87-03 9-90 80
3. Time 76-76 11-60 85 76-77 12-10 85
4. Consonance 58-47 7-60 25 59-31 7-30 28
5. Tonal memory 45-97 14-80 22 42-46 10-90 15
6. Rhythm 71-79 10-30 70 69-84 10-35 59

Seashore publishes frequency curves of the scores made by American fifth-grade
children, eighth-grade children, and adults. The frequency curves of the African
scores (not published for lack of space), yield the following points of comparison.
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Test 1. Sense of pitch. The African curve resembles the rather flat curve of the

American fifth grade, but runs somewhat higher, probably about where the sixth-
grade curve would run. The African mean, 70, is in point of fact the sixth-grade
median.

Test 2. Sense of intensity. The African curve closely resembles the negatively
skewed curve for American adults. The African mean, 89, is the American adult
51 percentile.

Test 3. Sense of time. The African curve resembles the negatively skewed curve
for American adults, but runs higher. The African mean of 77 is reached or exceeded
by only 42 per cent, of American adults.

Test 4. Sense of consonance. The African frequency curve is, like the American
fifth-grade curve, positively skewed, but the scores are considerably more piled up at
the lower end of the scale. Only 38 per cent, of fifth-grade children fail to reach or
exceed the African mean of 58.

Test 5. Tonal memory. The African curve somewhat resembles the very flat
American fifth-grade curve, but is considerably more piled up at the lower end. The
African mean of 46 is only the fifth grade 41 percentile.

Test 6. Sense of rhythm. The African frequency curve resembles the normal curves
of the eighth grade and of adults, runs between them, and is flatter. The African mean
of 72 exceeds the score of 35 per cent, of adults and 63 per cent, of eighth-grade
children.

Ill two of the tests, those of the senses of consonance and of memory
for tones, the frequency curves of the African scores very definitely rise
at the lower end of the scale, in the region where the scores are little or
not at all superior to those attainable by chance. This may quite possibly
be due to a failure to understand the task in these tests on the part of
some of the subjects. These two tests were certainly the most difficult
to make understood; and, as will be seen later, it was the less intelligent
subjects who made the lower scores.

The differences between the mean scores of the Kikuyus and those
of the whole school population, of which, of course, the Kikuyus form
the largest part, are slight.

On the assumption that the African scores may be evaluated by the
American seventh-grade norms, Table II shows the Africans to be
superior to the Americans in the senses of intensity, time and rhythm,
and inferior in the sense of pitch, the sense of consonance and in memory
for tones. If the average musical talent of the Americans be taken as
normal, the average musical talent of the Africans will exhibit the profile
shown in Pig. 1.

The senses of pitch, intensity and time are the basic capacities in
musical talent, being psychological correlates of the physical attributes
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Percentile
rank

1
Sense of

pitch

2
Sense of
intensity

3
Sense of

time

4
Sense of

consonance

5
Memory
for tones

6
Sense of
rhythm

100-

90-

-

80-

70-

60-

50-

40-

30-

-

20-

10-

-

Pig. I. Average musical talent chart of ninety East African natives.
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of sound. The other three capacities are complex derivatives of these and
other factors. The sense of consonance depends partly on the sense of
pitch, so that if the sense of pitch be poor, as here, the sense of consonance
will be likewise poor, even apart from a deficiency in the other elements
in the sense of consonance. Memory for tones is obviously dependent,
among other things, on hearing differences of tone in the first place, so
that it can be no better than the sense of pitch, and may, as here, be
poorer. The sense of rhythm stands in an analogous relation to the senses
of intensity and of time; excellence in these senses augurs a good sense
of rhythm, as here, though it does not guarantee it.

In so far as the tests measure what they purport to measure, we should
expect a correlation between the African's musical talent profile and the
characteristics of African music. Thus, in view of the highly developed
rhythm which is such an outstanding feature of African music, it is not
surprising to find the tests registering, in the Africans, superiority in the
sense of rhythm, and excellence in the senses of time and intensity on
which the sense of rhythm largely depends. Likewise, there is probably
a causal connection between the poor sense of consonance indicated in
the Africans by the tests, and the fact that African music, like all non-

European music, is built on pure melody and not on harmony. The poor
record of the Africans in the sense of pitch is somewhat surprising, to the
writer at least. The successive notes in African melody seem often to
involve quite small differences in pitch. Can it be that the test does not
suit Africans as well as it suits Europeans? A melody has a different
Gestalt from two contrasted notes. The European may be more efficient
in dealing with the more analytical situation, in virtue of some non-
musical capacity. The apparent deficiency in memory for tones, too, is
surely somewhat surprising in view of that other outstanding charac¬
teristic of African music—antiphony. In African song, solo and chorus
commonly alternate, the chorus taking up and repeating the part just
sung, often extempore, by the soloist. This would seem to call for much
the same kind of immediate memory as that measured by the test.

The best record in the series of tests was made by a Bantu Kavirondo
boy, aged fifteen, in Form 2. His scores in tests 1 to 6 respectively were:
89, 93, 85, 83, 86, 85. Form 2, according to the school regulations, should
be equivalent to the American eighth grade, and an American boy of
fifteen would very probably be found in the eighth grade: the eighth
grade norms may therefore be very fairly used for the comparison of
this African with Americans in musical talent. He is found then to equal
or excel, in sense of pitch, 97 per cent, of Americans of his own school
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standing; in sense of intensity, 95 per cent.; in sense of time, 98 per cent.;
in sense of consonance, 99 per cent.; in memory for tones, 92 per cent.;
and in sense of rhythm, 97 per cent.

As has been stated, ten students receive special instruction in music.
They were selected by their own wish. It was found that only four of
these students were among the ten individuals whom the tests would
select as the most talented. Several members of the class were found to

have quite poor records in the tests, and on enquiry the music instructor
reported that these students were not making satisfactory progress. The
principal of the school was accordingly enabled to withdraw these
students from the class, and to replace them by others whom the tests
showed to be more talented.

Seashore found, in each test, an increase in score with age and with
school grade. He attributes the increase entirely to school progress, and
not at all to age in itself. Our results would confirm his opinion that the
abilities measured by the tests do not develop with age, within the age
limits of our group (12 to 24) at least. The coefficients of correlation of
age with score in each of the tests is given in Table III.

*

Table III. Coefficients of correlation between musical talent scores
and age of ninety East African natives.

Test r PEr
1. Sense of pitch + 0003 ±0-07
2. Sense of intensity -0-07 ±0-07
3. Sense of time + 0-05 ±0-07
4. Sense of consonance -0-07 ±0-07
5. Tonal memory +0-13 ±0-07
6. Sense of rhythm -0-10 ±0-07

Seashore and others have found positive but very small correlations
between the measures of musical talent and measures of intelligence.
The subjects of this experiment were ranked in order of intelligence by
the four European members of the school staff. The ranks assigned by
each member were converted into scores on a linear scale, and the four
series of scores were averaged to give a composite intelligence score for
each pupil. The reliability coefficient of these composite intelligence
scores was 0-77. These scores were correlated with the scores in each of
the six tests of musical capacity, with the results shown in Table IY.
The coefficients have been corrected for attenuation.

It will be seen that between four of the tests and intelligence there is
no statistically significant correlation. The other two tests, those of the
sense of consonance and of memory for tones, are positively correlated



342 The Musical Talent of Natives of East Africa
with intelligence. This may indicate that these two capacities in Africans
are correlated; or that the tests of these two capacities, when applied
to Africans, are not entirely valid, being in some degree measures of

Table IV. Coefficients of correlation between measures of musical talent
and of intelligence, of ninety East African natives.

Test r PEr
1. Sense of pitch + 0-25 ±0-07
2. Sense of intensity + 0-16 ±0-07
3. Sense of time -0-04 ±0-07
4. Sense of consonance + 0-59 ±0-05
5. Memory for tones + 0-45 ±0-06
6. Sense of rhythm + 0-17 ±0-07

intelligence; or, perhaps most probably, that the methods of administering
these tests were not successful in making the test problems understood
equally well by the more and the less intelligent. In the latter event,
merely the 'cognitive limit' rather than the 'physiological limit' would
be measured, in the case of the less intelligent subjects. Failure to make
the tests thoroughly understood would also account, to some extent at
least, for the apparent inferiority of the Africans to Americans in these
two capacities. The data on the reliability of the measures of musical
talent with this group of subjects are given in Table V.

Table V. Data on the reliability of measures of musical talent
with ninety East African natives.

Reliability coefficient Minimum

Of one

A number
Of two of blocks

Test block blocks required
1. Sense of pitch 0-72 0-84 2
2. Sense of intensity 0-93 0-96 1
3. Sense of time 0-78 0-88 2
4. Sense of consonance 0-40 0-57 6
5. Tonal memory 0-88 0-94 1
6. Sense of rhythm 0-74 0-85 2

One block of trials consists of the playing of both sides of a test disc.
As has been Stated, two blocks were given in each test. The first row of
figures in Table V shows the coefficient of correlation between the scores
in the first block and those in the second block. The second row, which is
derived from the first by Spearman's prophecy formula, gives the
reliability coefficients of the tests as actually conducted. If 0-80 be taken
as the minimum below which a reliability coefficient, to be satisfactory,
should not fall, it will be seen that all the tests, except one, were
sufficiently reliable as actually conducted. Indeed, one block would have
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sufficed for tests 2 and 5. Test 4 (Sense of Consonance) was not reliable,
and, according to the Spearman formula, six blocks would have been
necessary to make it so; a better method of administering the test might,
however, achieve the same result with fewer blocks.

VI. Summary.

1. Ninety natives of East Africa were tested with the Seashore
Measures of Musical Talent.

2. Special methods of administering the tests had to be devised.
3. The test scores of the Africans were compared with those of

American seventh-grade children, these being taken as of approximately
equivalent school standing. The Africans were superior to the Americans
in the senses of intensity, time and rhythm, in that order; inferior in
the sense of pitch, the sense of consonance and memory for tones, in
order of increasing inferiority.

4. An African boy of about fifteen excelled over 90 per cent, of
American children of approximately his own school standing in each of
the six capacities.

5. There was no relation between any of the six capacities and age.
6. Four of the tests were uncorrelated with intelligence. The tests

of the sense of consonance and of memory for tones were positively
correlated with intelligence, probably owing to the nature of the tasks
being difficult to understand.

7. All the tests, except that of the sense of consonance, were ade¬
quately reliable as actually administered.
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General Intelligence Test for Africans

MANUAL OF DIRECTIONS



PREFACE
The General Intelligence Test for Africans which is given

in this Manual represents the result of investigations which
Mr. Oliver has been conducting in Kenya under the auspices
of the Carnegie Corporation during the last two years and a
half, with the help of teachers in different schools, both
mission and Government.

It is not necessary for me to emphasize the importance
of the work done by Mr. Oliver. The day has long passed
when it was necessary to plead for a recognition of that im¬
portance. But the application of general intelligence tests in
East Africa is a novelty and lias involved difficulties peculiar
to this country. The standard of education in the ordinary
acceptance of the term is extremely low. The country is
inhabited by a large number of tribes, using different lang¬
uages, and thinking in entirely different ways owing to the
diversities of their environments. All these differences have
rendered the work of Mr. Oliver more difficult than it would
otherwise have been.

It is perhaps still too early to say how far Air. Oliver
has succeeded in producing a reliable standard general intelli¬
gence test, but that he has gone a great way towards success
is indubitable.

He has certainly gone far enough to justify us in
applying the test in connexion with the selection of boys for
admission to secondary education at the end of this year, and
this application will be of very great interest in enabling us to
make a simultaneous use of the test over a much larger area
than has been possible in the past.

We are indebted to the Carnegie Corporation for their
generosity in enabling Mr. Oliver to do this most valuable
piece of work in Kenya. It is to be hoped that the Corporation
will not take it amiss if we indicate our appreciation by
expressing the hope that they will give us more of Air. Oliver's
time in order that he may evolve a standard test applicable to
a much lower standard of attainment, in order that we may
assess the educable capacity of the Kenya African at a very
early age.

H. S. SCOTT,
Director of Education, Kenya.

Nairobi, Kenya Colony.
29th August, 1932.
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I.—INTRODUCTION.

1.—The Nature of a General Intelligence Test.
The nature of a general intelligence test may perhaps be

best understood by comparing it with the ordinary scholastic
examinations witli which educationists are familiar. An intelli¬
gence test and a school examination resemble one another in that
both are measuring instruments. They differ from one another
in two respects, namely, what they measure, and how well they
measure it.

A scholastic examination, broadly speaking, measures a
pupil's achievement in a school subject, such as arithmetic or
hygiene or a foreign language. The pupil's achievement is the
resultant of a number of factors, among which are his native
intelligence, the length of time he has attended school, his
health, his industry and the quality of teaching he has received.
A school examination, however, rightly makes no attempt to
distinguish among these various conditions of success.

An intelligence test, on the other hand, is designed to measure
only one of the factors of scholastic achievement, but one
of the most important. Intelligence, from the educational
point of view, may be defined as the ability to acquire and to
apply knowledge. Psychological research has sufficiently demon¬
strated that this ability exists, and that it is called into play
not only in school work but in most of the tasks we have to
perform. It has been shown, too, that individuals differ enor¬
mously in the amount of it with which they are by nature
endowed. From the point of view of education, a person's
capacity for learning and for applying his knowledge is one of the
most important things one can know about him. Teachers have
long recognized some such ability under the name of common
sense, and that, more or less, is what a good intelligence test
measures.

The question how well school examinations measure what
they do measure can best be answered by educationists them¬
selves. The essence of a good measuring instrument is that it
should yield the same result whoever applies it and whenever he
uses it. The deficiencies of a school examination as a yardstick
are well known to anyone who has had to mark a large number
of examination papers. He cannot be sure that his standards
are not higher or lower than those of others who are marking a
similar set of papers. A reputation as a "hard marker" or an
"easy marker" is easily made. But not only do standards vary
from person to person; it is commonly said that the standards
of any one person fluctuate, so that it is difficult to mark consis¬
tently the first paper and the last hundred. Examination marks
are therefore a scale of scholastic achievement which is subjective
and variable.



A good intelligence test, on the other hand, does approach
the yardstick in its reliability as a measuring instrument. This
is because the procedure for its use,, as laid down in the manual
of directions, has been carefully standardized. The method of
giving the test is the same for all examiners, wherever or when¬
ever they give it. The pupil's answers are scored by a simple
system which does not vary. Thus a score of 40 or of 90 means
the same thing in all circumstances. An intelligence test is
therefore a measure which is objective and reliable.

2.—The " General Intelligence Test for Africans."
The '.'General Intelligence Test for Africans" represents an

adaptation to East African conditions of the mental test technique
now widespread in other continents. The several tests in the set
are of the same general types as have been successfully used
elsewhere, but in their specific form and content they are based
upon local conditions. No item has been included unless it has
been found by actual experiment to be itself a good test of intelli¬
gence in the Africans for whom it is intended.

It is obvious that the class of Africans to which the test can

be applied is limited. No one intelligence test or scholastic exam¬
ination is suitable for persons of all ages and of all degrees of
education. The test here described was designed primarily for
African youths and adults who have received a certain amount of
schooling. There are no upward limits of age, ability or schooling,
above which the test becomes too easy for Africans. The down¬
ward limits of age and ability, below which the test becomes too
difficult, can be found only by experiment. The minimum amount
of school learning required will be obvious from an inspection of
the tests: it will include the ability to recognize the digits 0 to 9
and the letters of the alphabet, the ability to see meaning in
pictures, a knowledge of simple arithmetical operations, and the
ability to use a pencil. Obviously, the test cannot be given to a
quite uneducated native ; to test such a one would require the use
of a different type of test, which it is beyond the scope of this
manual to discuss.

One limitation it has been possible to avoid is that which the
diversity of tongues in East- Africa might have been expected to
impose. Tlib instructions given' by the" examiner to the pupils may
be'translated iutfj any language, while the pupils' answers require
no use of language whatever.

It is the duty of anyone who publishes a test to provide
statistics proving that the test is both "valid" and "reliable."
A test is "valid" if it really measures what it purports to measure.
It is "reliable" if it measures that thing in a reliable or verifiable
way. Before anyone uses, the test he should be satisfied that these
two statistical criteria of. its value have been met. It will be
shown briefly that the "General Intelligence Test for Africans" is
both valid and reliable.
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(1) The Validity of the Test.
The "General Intelligence Test for Africans" purports to

measure intelligence. The following experiment shows that it
does so.

The test was given to 100 boys in Standards V and VI of
Maseno Central School. At the same time, the Principal and
staff1 of the school compiled a list of those boys, arranged in
order of intelligence as they estimated it from their intimate
knowledge of their pupils. The measurements made by the test
and the estimates made by the teachers were then compared, and
it was found that they agreed quite closely. The closeness of the
agreement is indicated by a coefficient of correlation2 r = .60.

Thus the test will yield results which will be independently
confirmed by an intimate knowledge of the persons tested.

(2) The Reliability of the Test.
The "General Intelligence Test for Africans" then, does

measure intelligence. Does it do so in a dependable way ? If we
measure a man's height with a yardstick, we regard the measure-
meant as reliable, since, if we repeat it, we get approximately
the same result. The reliability of a test can be assessed in the
same way.

The "General Intelligence Test for Africans" was given to
67 boys in Forms I to III of the Alliance High School3 in Feb¬
ruary, 1962. In June, 1932, the same test w-as given to the same
boys. When the two sets of results were compared, they were
found to be in close agreement. The general run of the scores
was of course higher, owing to the practice effect and to the four
months' development of the pupils; but the positions of the boys
relative to one another were almost unaltered. The closeness of
the agreement between the first set of measurements and the
second is indicated by a coefficient of correlation r = .81.

Thus the "General Intelligence Test for Africans" not only
measures intelligence, as intelligence is understood by teachers,
but it measures intelligence in a trustworthy way.

3.—The Use of a General Intelligence Test in

Bast Africa.
The use of intelligence tests is now widespread in many

countries. Those who have had experience of their applications
know what a powerful instrument they have been in improving

1 Mr. E. Carey Francis and his staff, to whom the author is
greatly indebted.

2 A coefficient of correlation r = 1 indicates perfect agreement.
A coefficient r = 0 indicates an entire absence of agreement.

3 To the Principal, Mr. G. A. Grieve, and his staff, the author is
deeply indebted for continual assistance.
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education. Not only have they assisted the master in solving
the problems of school organization, but, far more important,
they have been of inestimable value as signposts directing the
child along the path of education and of life. The purpose of this
section is merely to refer briefly to some of the ways in which an
intelligence test might prove useful in East Africa.

(1) The Selection of Entrants to a School.
There are often more applicants for admission to a central

■or secondary school than can be accommodated. Yet all of the
applicants may have reached the educational standard required
for admission. It then becomes necessary to make use of some
additional means of selection. In that case the use of an intelli¬

gence test as the selective instrument may be considered. It will
have the advantage of eliminating the influence of some of the
more adventitious circumstances which may have contributed to
the gaining of the necessary school certificates. For example, one
of the applicants may have reached the required standard by dint
of hard " cramming," or of specially good teaching, or simply of
"easy marking" of his examination papers; while another may-
have qualified for entrance in spite of poor teaching or of having
to herd goats too often when he should have been at school. The
intelligence test would jhck out the innately brighter boy.

(2) Vocational Guidance.
A central school may provide a variety of courses of study,

such as a general course, a commercial course, a teachers' course
and a handwork course. The principal of the school may be called
upon to direct a pupil into one or other of these courses. One of
the items of information which might then be useful to him would
be the pupil's score in an intelligence test. Suppose that the
principal knew, for example, that his teachers' course called as a
rule for a higher degree of general ability than his handwork
course, he would, while taking other circumstances into considera¬
tion, tend to advise the teachers' course for his brighter boys.

(3) The Classification of Pupils.
Pupils vary enormously in intelligence, or the ability to learn.

In almost any class of Standard III pupils, for example, there
will be found some pupils who are brighter than the average pupil
in Standard Y, and others who are not so bright as the average
pupil in Standard I. To teach fractions, say, to children at such
different levels of mental development, by the same method and
at the same rate, is obviously a difficult and certainly a wasteful
task. Now in a school with a. large enrolment, it is sometimes
necessary to divide a standard into two or more sections. Where
this is so, it is advantageous both to teacher and pupils if the
pupils are grouped on the basis of learning capacity; and of
learning capacity an intelligence test score is a fairly reliable
index. There should be three sections, if possible—one for the



"backward pupils, one for the advanced pupils, and one for those
round about the average. Each section will be able to progress at
its own rate. The dull pupil will not be discouraged by a hopeless
■competition against his intellectual superiors. The clever pupil
will be able to finish his course more quickly, or to cover much
more ground in the same time. The teacher's task will be greatly
simplified. Even if it is not possible to run three separate classes,
it may be possible to group the pupils within one class according
to ability, for some subjects at least; or else the more advanced
pupils may be moved up to a higher class sooner than the others.
In one way or another, the instruction should be adapted to the
individual differences in learning capacity revealed by the intelli¬
gence test.

(4.) The Discovery of Unusual Gases.
In the process of applying an intelligence test to a class lie

does not yet know, the teacher may discover, sooner than he
otherwise would, pupils who suffer from some mental or physical
abnormality. A pupil whose score is greatly below the scores of
other pupils whom lie might have been expected to equal, may
quite possibly be found to suffer from defective vision or hearing,
or from some maladjustment of personality.

An intelligence test will often throw new light on pupils
whom the teacher thought he already knew quite well. He will
probably be surprised at the range of ability in his class, for one's
almost inevitable tendency is to over-estimate the intelligence of
the duller pupils and to under-estimate that of the brighter. He
may come to realize the need for special opportunities for his
best pupils,,who, after all, are to be the leaders of their people.
He will be reconciled to the slow progress of most of the weaker
brethren, realizing that they may be doing very creditable work
in view of their limited abilities. On the other hand, it may come
as a shock to him to find that a pupil whom he had definitely
relegated to the ranks of these same weaker brethren may turn
out to be one of the most intelligent boys in his class, and he will
taKe steps to ensure that this talent is no longer buried.

(5) Vocational Selection.
The employer's task in selecting a candidate for a post where

intelligence is a desideratum, is analogous to that of the school
principal in selecting applicants for admission to his school. An
intelligence test will indicate which candidate is likely to adapt
himself best to the new conditions of work; and, if he is qualified
in other respects, this is the candidate whom the employer will
choose.

(6) Research.
Scientific research requires the use of accurate measuring

instruments. A good intelligence test is such an instrument, and
the use of one in East Africa would begin to make practicable o
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large number of important and fascinating researches. Some of
the questions an intelligence test might be instrumental in an¬

swering are as follows: How do the Hast African tribes compare'
witn one another in intelligence ? Are native women less intelli¬
gent than native men ? At what age does the average African's.
intelligence cease to develop ? At what period of old age does it
definitely decline ? Is there any relationship between intelligence
and stature in the native '! Is the size or the shape of his head
a clue to his intelligence ? Is the African's intelligence chronically
depressed by diseases, and, if so, which diseases have this effect 1
Is any rise in the general level of intelligence visible over a period
of years ?

4.—The Limitations of a General Intelligence Test.
A general intelligence test does not pretend to give any in¬

formation about a person's character. Character is a matter of
"values, about which there is no general agreement. Until these
values are stable, it is useless to try to measure them, and they
must be left to subjective judgment.

An intelligence test is not a measure of temperament. Differ¬
ences of temperament are matter of fact, but psychological re¬
search has not yet proceeded beyond the experimental stage with
their analysis or measurement.

A general intelligence test does not measure special abilities
or skills, such as musical talent or manual dexterity. To measure-
these, special tests would be required.

An intelligence test is not a substitute for common sense; it
should be its instrument. A physician, when he has taken the
temperature and the pulse rate of his patient, does not thereupon
abandon the use of his own judgment. So an intelligence test
must be used intelligently. The wise teacher will interpret a
pupil's performance in an intelligence test in the light of what
he knows of human nature in general and of this pupil in
particular.

II.—GENEEAL DIRECTIONS TO EXAMINERS.
1. The "General Intelligence Test for Africans" may be given

by any good teacher who will carefully read this manual and
follow the directions contained in it.

2. It is advisable to obtain some preliminary experience in
giving and scoring the test. A practice group of persons may be
tested with this end in view before proceeding to the testing of
other groups.

3. The instructions which the examiner is to give to the
pupils are given in this manual in English and Kiswahili. The
examination may, however, be conducted in any language. The
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examiner must translate the instructions beforehand into the
language to be used. The translation should be as accurate, as
clear and as simple as possible.

4. The examiner must make sure that all the pupils to be
tested at one time understand the language to be used. Other
pupils must be tested at other times, each in a language he
understands.

5. The size of group which can be tested at one time is about
the size of class which can conveniently be taught at one time.
As a rule, not more than thirty persons should be tested together.

6. The examiner should, if possible, have one or two assist¬
ants. The division of duties between examiner and assistants is
indicated in the " Directions for Examining." In general, the
examiner will give the instructions to the pupils and keep the.
time, while the assistants will see that the pupils carry out the
examiner's instructions.

7. The examination should be conducted in a well lit room,
free from distractions within and without. Preferably only the
examiner, his assistants and the pupils should be present. The
pupils should not be crowded.

8. It is advisable to make sure beforehand that all the pages
of the test booklets have been cut.

9. Pencils, not pens, should be used. Each pupil should
have one or preferably two well-sharpened pencils; and the
examiner or his assistants should have a supply of pencils ready
to replace at once the pencil of any pupil if required.

10. The examiner's manner should be pleasant but authorita¬
tive. He should speak distinctly, rather slowly, and loudly enough
to be heard by all the pupils without difficulty. The instructions
should be given in a natural tone of voice; commands should be
spoken authoritatively, and instant obedience enforced.

11. Each test is immediately preceded in the examination
booklet by a practice exercise similar to the test proper. The
exercises are on the odd-numbered pages, the tests on the even-
numbered pages. The purpose of the exercises is to enable the
examiner and his assistants to illustrate clearly what is required
in each test, and to give the pupils practice in doing what is
required. In scoring, no account is taken of the exercise, but only
of the test. The instructions laid down are intended to be ade¬
quate, and must be given to the pupils as laid down. Additional
instructions on the same lines may be given if necessary; but, in
the interests of uniformity amongst examiners, these should be
reduced to a minimum. Often it will be found sufficient simply to
repeat the instructions, perhaps in a different form of words. Ques¬
tions may be answered; pupils who do not understand what to do
may be shown; the blackboard may.be used for illustration. But
it is most important to adhere strictly to the following rule: When



the page has been turned to the test proper, and the word to
begin given, no further instructions may be added. All difficulties
must be resolved in connexion with the practice exercise. During
the test proper, no questions may be entertained, and the exam¬
iner and his assistants may give no help beyond showing the
pupils where to begin or where to go on to next.

12. Accurate time-keeping is important. A stop-watch should
be used if possible, hailing this, a watch with a second hand
may be used if sufficient care is exercised. In that case, the exact
time of beginning should be written down. Time limits are im¬
posed both on the practice exercises and on the tests. The pur¬
pose of the time limits on the practice exercises is to reveal pupils
who are having difficulty, in order that they may receive further
assistance before proceeding to the test proper. The tests proper
fall into two classes with respect to time limits. The first two
tests may be called "speed" tests; they measure how much a
person can do in a given time. The time given is short, so that
the slow cannot do as much as the fast. Accurate time-keeping
is of great importance here. The other four tests may be called
"difficulty" tests; they measure how difficult things a person can
do. Time limits are indeed imposed, but only for the simple
reason that it' is convenient to have all the pupils doing the same
test at the same time. Speed of working is not intended to affect
the score; the great majority of the persons for whom the tests
are designed have time enough to do all they can without haste.
The time allowances were decided on only after experimental
studies of the time required by various groups. In finally fixing
them, the advice of the famous psychologist, E. L. Thorndike,1
was kept in mind:—

" The time of the subject who is taking such tests is of
very little value. His general comfort and peace of mind is
of much value. ... So my advice is to be very generous
with the time."

13. The examiner must be 011 the look-out for signs of fatigue
in the pupils during the examination, and must allow a rest inter¬
val at the end of a test whenever necessary. The test usually
requires about an hour a half. As a rule, an interval of ten
minutes after test 4, spent in the open air, will be found sufficient.
Longer and more frequent intervals may be given at the discretion
of the examiner, or < the test may be taken in more than one
session. During an interval, the test booklets should be left on
the desks, folded to the page at which the pupils will recommence
work.

14. Copying should, of course, be prevented; and no pupil
should be permitted to put pencil to paper except between the
commands to begin and to stop.

— 1
1 In a letter to the author.



III.—DIRECTIONS FOR EXAMINING.
When the pupils are seated, the desks cleared, and the

pencils ready, say:
" I am going to give you a test. You must do your very best,

because I want to see whether you can do as well as the pupils of
other schools.

" I shall give each of you one booklet. Do not open it. Leave
it on your desk until I tell you what to do." Assistants distribute
the booklets, and see that they are not opened.

(1) " Look at the first line; it is here. (Hold up a test book¬
let, and point to line 1.) On line number 1, write your name."
Assistants see that everyone writes his name in the proper place.

(2) " Look at the second line. On line number 2, write the
name of your tribe."

(3) " Look at the third line." If the class is composed of
pupils of one sex only, say: " One line number 3, write the word
' Boy,' " or, " Write the word ' Girl.' " If the class is com¬

posed of pupils of both sexes, say: " On line number 3, write
whether you are a ' Boy ' or a ' Girl.' " With adults, use the
words ' Man ' and ' Woman.'

(4) " Look at the fourth line. On line number 4, write the
date when you were born, if you know it. If you do not know,
do not write anything."

After the test, the examiner should check the date of birth
from the school register or any other source which may be
available.

(5) " Look at the fifth line. On line number 5, write how
old you are now, if you know. If you do not know, do not write
anything."

(6) " Look at the sixth line. On line number 6, write the
name of this school." Mention the name of the school.

(7) " Look at the seventh line. On line number 7, write
what class (standard, form) you are in."

(8) " Look at the eighth line. On line number 8, write to¬
day's date." Mention the date.

(9, 10) On the remaining lines, the examiner may have
recorded any other information he wishes, or he may use them for
his- own remarks.

" Pencils down!
" Nov/ listen carefully. Do not turn over any page until I

tell you to do so. Do not write anything until I tell you to do so.
As soon as I say ' Stop! ' you must stop at once and put your
pencil on the desk.

" Now turn over to page 3. This is page 3." Hold up a test
booklet open at page 3. " Fold your books so that they are open
at page 3 only, like this." Fold the test booklet so that only
page 3 is seen.
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1. Picture Numbering.
" Page 3.
" Look at the first row of pictures. Look at the first picture

in the row: it is a hen. Under the hen is a number. What num¬

ber is under the hen? (Pause for correct answer.) Yes, it is a 1.
Lock at the next picture: it is an insect. What number is under
the insect? (Pause.) Yes, it is a 2. Notice that each picture in
this row has a number under it. Do you see that? (Pause.)

"Now look at the other two rows of pictures, below. These
pictures have no numbers yet. When I tell you to, you are to
write their numbers in with your pencil. Look at the first picture
in the second row: it is a panga. Find the panga just like it in
the first row of pictures, above. The panga in the first row has
a 5 under it, hasn't it? (Pause.) So take your pencil and write
a 5 under this panga in the second row. Write a 5 under this ^
panga only." Assistants see that everyone writes 5 in the proper
place, and rejrort all correct before examiner proceeds.

" Look at the next picture in the second row: it is a snake.
The snake in the first row, above, has a 6 under it; so now write
a 6 under this snake in the second row. Write a 6 under this
snake only." Assistants supervise as before.

" Look at the next picture: it is a tree. What number should
go under the tree? (Pause.) Yes, a 4. So now write a 4 under
the tree.

" Look at the next picture: it is a hand. What number
should go under the hand? (Pause.) Yes, a 3. So now write a 3
under the hand.

'' Pencils down!

" When I say ' Begin, ' but net before, go on in the same
way yourselves. Finish the second row of pictures, then go on to
the last row. Try to do all the pictures on this page. Do not turn
over to the next page. Remember, UNDER EACH PICTURE
MAKE THE NUMBER WHICH BELONGS TO IT. Ready? /
Begin! " Start the stop-watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do, and I shall explain it to him."
Deal with any difficulties which arise, then proceed.

'' Pencils down!

" Do not turn ever to the next page till I tell you. On the
next page you will find some more pictures and numbers. Do
them in the same way: under each picture make the number
which belongs to it. Do as many as you can. Turn over to page 4.
Ready? Begin! " Start the stop-watch, or make a note of the
time.
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After 1$ minutes, sav: " Stop! Pencils down! Now look at
page 5." Hold up a test booklet folded to the proper page.
" Fold your books."

2. Comparison.
" Page 5.
" Look at the first two numbers: 6—2, 5—2. Are they the

same or different? (Pause for correct answer.) Yes, they are the
same. The letter S (writing it on the blackboard) is for ' same.'
So take your pencil and write capital S on the line between 5—2
and 5—2. Write an S on the first line only." Assistants see that
everyone writes S in the proper place, and report all correct before
examiner proceeds.

" Look at the next two numbers: 9—1—2, 9—6—2. Are
they the same or different? (Pause.) Yes, they are different. The
letter D (writing it on the blackboard) is for ' different.' So every¬
one write capital D on the line between the the two numbers.
Write a D on the second line only." Assistants supervise as
before.

" Look at the next pair, the letters C—G, G—K. Are they
the same or different? (Pause.) Yes, they are different. So
everyone write capital D on the line between them.

" Look at the next pair, the two diagrams. Are they the
same or different? (Pause.) Yes, they are nearly the same; they
are meant to be the same. So everyone write capital S on the
line between them.

" Pencils down!

"When I say 1 Begin,' but not before, go on in the same
way yourselves. Try to do all on this page. Do not turn over to
the next page. Remember, IF THE TWO THINGS ARE THE
SAME, WRITE S ON THE LINE BETWEEN THEM. IF
THEY ARE DIFFERENT, WRITE D ON THE LINE BE-
TWEEN THEM. Ready? Begin!" Start the stop-watch, or
note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do." Deal with any difficulties
which arise, then proceed.

" Pencils down!

" Do not turn over to the next page till I tell you. On the
next page you will find some more. Do them in the same way. If
the two things are the same, write S on the line between them.
If they are different, write D on the line between them. Do as
many as you can. Turn ever tc page 6. Ready? Begin!" Start
the stop-watch, or make a note of the time.
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After 2 minutes, say: " Stop! Pencils down! Wow look at
page 7. This is page 7." Hold up a test booklet folded to the
proper page. " Fold your books."

3. Picture Classification.
" Page 7.
" Look at the first row of' pictures, row number 1. There

are five pictures in the rov/—a man, another man, another man,
a cow, and another man. Four of these pictures are like one
another, one picture is different. The cow is different from the
men. So take your pencil and cross cut the picture of the cow.
Make a large cross like this (making a large X on the blackboard)
right through the picture of the cow." Assistants see that every¬
one makes a cross in the proper place, and report all correct before
examiner proceeds.

" Look at the next row of pictures, row number 2. You see
a hen, a goat, another hen, a bird, and another bird. Four of
these pictures are like one another, one picture is different. Which
picture is different? (Pause for correct answer.) Yes, the goat is
different. So everyone cross out the picture of the goat." Assist¬
ants supervise as before.

" Look at the next row of pictures, row number 3. You see
a leaf, another leaf, a tree, another leaf, and another leaf. Four
of these pictures are like one another, one picture is different.
Which picture is different? (Pause.) Yes, the tree is different
from the leaves. So everyone cross out the picture of the tree.

" Pencils down!

" When I say ' Begin,' but not before, go on in the same
way yourselves. Begin at row number 4. Try to do all the rows
on this page. Do not turn over to the next page. Remember, IN
EACH ROW, FIND THE ONE PICTURE WHICH IS
DIFFERENT FROM THE OTHER FOUR PICTURES, AND
CROSS IT OUT WITH YOUR PENCIL. IN EACH ROW,
CROSS OUT ONE PICTURE ONLY. Ready? Begin!" Start
the stop-watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do." Deal with any difficulties
which" arise, then proceed.

" Pencils down!
" Do not turn over to the next page till I tell you. On the

next page you will find some more rows of pictures. Do them
in the same way: in each row, find the one picture which is
different from the other four pictures, and cross it out with your
pencil. In each row, cross out one picture only. Turn over to
page 8. Ready? Begin!" Start the stop-watch, or .make a note
of the time.
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After 3 minutes, say: " Stop! Pencils down! Now look at
page 9. This is page 9." Hold up a test booklet folded to the
proper page. " Fold your books."

4. Picture Completion.
" Page 9.
" Look at the first picture, picture number 1. It is a man's

face, isn't it? (Pause.) But the man has no mouth. So take
your pencil and draw his mouth. Give him a mouth with your
ncocil. A line like this (quickly drawing the missing mouth on
the blackboard) will do for a mouth." Assistants see that every¬
one draws in the mouth, and report all correct before examiner
proceeds.

" Look at the next picture, picture number 2. It is a hand.
But part of the hand has been left out. What part of the hand
has been left out? (Pause for correct answer.) Yes, a finger. So"
everyone draw the finger in its proper place. A line like this
(quickly drawing the missing finger on the blackboard) will do for
a finger." Assistants supervise as before.

" Look at the next picture, picture number 3. It is a cow.
What has been left out of the picture of the cow? (Pause.) Yes,
the tail. So everyone draw the tail. A line like this (quickly
drawing the missing tail on the blackboard) will do for a tail."

" Pencils down!

" When I say ' Begin,' but not before, go on in the same
way yourselves. Begin at picture number 4. Try to do all the
pictures on this page. Bo not turn over to the next page. Re¬
member, FIND WHAT FAS BEEN LEFT OUT OF EACH
PICTURE, AND DRAW IT IN QUICKLY WITH YOUR
PENCIL. Ready? Begin!" Start the stop-watch, or note the
time.

Assistants see that everyone is doing the right thing.
After 1 minute, sav: " Stop! Pencils down! Hands up any¬

one who did not knew what to do." Heal with any difficulties
which arise, then proceed.

" Pencils down!

" Do not turn over to the next page till I tell you, On the
next page you will find some mere pictures. Do them in the same
way: find what has been left out of each picture, and draw it in
quickly with your pencil. Turn over to page 10. Ready? Begin!"
Start the stop-watch, or make a note of the time.

After 5 minutes, sav: " Stop! Pencils down! Now look at
page 11." Hold up a test booklet folded to the proper page.
" Fold your books."
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An interval may be allowed here. During the interval, the
test booklets should bo left folded at page 11 on the desks.

5. Number Series.
" Page 11.
" Look at the first row of numbers: 1, 2, 3, 4, 5. Look at

the two dotted lines after number 5. On these two dotted lines

you are to write the two numbers that should come after 5.
1, 2, 3, 4, 5—what two numbers should come next? (Pause for
correct answer.) Yes, 6, 7. So take your pencil and write 6, 7,
on the two dotted lines after 5." Assistants see that everyone
writes the numbers in the proper places, and report all correct
before examiner proceeds.

" Look at the next row of numbers: 2, 4, 6, 8, 10. What
two numbers should come next? " Pause for answer. If there
is any difficulty, explain that the numbers in this row increase
by two at each step, and that therefore the next two numbers
are 12, 14. " So everyone write 12, 14, on the two dotted lines
after 10." Assistants supervise as before.

" Look at the next row: 10, 9, 8, 7, 6. What two numbers
should come next? " Pause for answer. If there is any difficulty,
explain that the numbers in this row decrease by one at each
step. " So everyone write 5, 4, on the two dotted lines after 6."

" Look at the next row: 1, 1, 2, 2, 3, 3, 4, 4. What two
numbers should come next? " Pause for answer. If there is any
difficulty, explain that each number is repeated. " So everyone
write 5, 5, on the two dotted lines after 4."

" Pencils down!
" When I say ' Begin,' but not before, go on in the same

way yourselves. Try to do all the rows on this page. Do not
turn over to the next page. Remember IN EACH ROW, TRY
TO FIND OUT HOW THE NUMBERS ARE CONNECTED,
AND THEN WRITE THE TWO NUMBERS WHICH SHOULD
COME NEXT. Ready? Begin! " Start the stop-watch, or note
the time.

Assistants see that everyone is doing the right thing.
After .1 minute, say: '' Stop! Pencils down! ''
Examiner demonstrates to the whole class the correct solu¬

tion of the remaining problems on page 1.1. Every pupil must
understand what is required before examiner proceeds.

" Pencils down!
" Do not turn over to the next page till I tell you. On the

next page you will find some more of the same kind. Do them
in the same way: in each row, try to find out how the numbers
are connected, and then write the two numbers which should
come next. Turn over to page 12. Ready? Begin! " Start the
stop-watch, or make a note of the time.
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After 10 minutes, say: " Stop! Pencils down! Now look at
page 13. This is page 13." Hold up a .test, booklet folded to the
proper page. " Fold your books."

6. Picture Absurdities.
" Page 13.
" Look at the first picture, picture number 1. There is

something wrong with this picture. The man should not be on
the cow's back; a man does not ride on a cow's back. So the
man has been crossed out, to show that he is wrong. Do you see
that (Pause.)

" Look at the next picture, picture number 2. What is
wrong with this picture? (Pause for correct answer.) Yes, a hen
has not long ears. So take your pencil and cross out the ears.
Cross out the ears only." Assistants make sure that everyone
makes a cross in the proper place, and report all correct before
examiner proceeds.

" Look at the next picture, picture number 3. What is
wrong with this picture? (Pause.) Yes, a rat has not a short
curly tail. So everyone cross out the tail. Cross out the tail only."
Assistants supervise as before.

" Pencils down!

" When I say ' Begin,' but not before, go on in the same
way yourselves. Begin at picture number 4. Try to do all the
pictures on this page. Do not turn over to the next page.
Remember, IN EACH PICTURE, FIND WHAT IS WRONG,
AND CROSS IT OUT WITH YOUR PENCIL. CROSS OUT
WHAT IS WRONG ONLY; DO NOT CROSS OUT WHAT IS
RIGHT. Ready? Begin! "

Start the stop-watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Stop! Pencils down! Hands up any¬

one who did not know what to do." Deal with any difficulties
which arise, then proceed.

" Pencils down!

" Do not turn over to the next page till I tell you. On the
next page you will find seme more pictures. Do them in the
same way: in each picture, find what is wrong, and cross it out
with your pencil. Cross out what is wrong only; do not cross out
what is right. Turn over to page 14. Ready? Begin! " Start
the stop-watch, or make a note of the time.

After 4 minutes, say: " Stop! Pencils down! Close your
books." Collect the booklets.
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IV.—DIRECTIONS FOR SCORING.
The rules to be adhered to in scoring the tests are given

below. The tests are scored by means of the scoring keys, fur¬
nished on four separate sheets of paper, so designed as to facilitate
ease and accuracy of scoring. The methods of using these keys
are described below.

Where the greatest accuracy is desired, the scoring should be
checked by a second person, as even the most experienced scorers
make occasional slips. It is advisable to use a pen or a coloured
pencil m marking the booklets, so that the scorer's markings can
afterwards be distinguished from those of the pupil, if necessary.
The scorer's marks should not be made where they tend to obscure
those of the pupil. A check mark ( y/ ) may be used to indicate
an item which is right, a cross (x) to indicate one which is
wrong, and an 0 to indicate one which is omitted.

1.—General Rules.
(.1) Each item marked by a ]3upil is scored either right or

wrong. No fractional scores are given.
(2) If a marking has been clearly corrected by the pupil, so

that there is no doubt as to his final intention, the correction is
the answer which should be scored.

(3) In any case not provided for in the rules for scoring, the
scorer must use his own judgment. An answer should be counted
as right only if it is quite clear that the pupil has indubitably
solved the problem.

(4) The number of right answers in each test (and in Test 2,
page 6, the number of wrong answers also) should be entered in
the bottom right-hand corner of the test page. If and when the
scoring lias been checked, this should be indicated by a check
mark.

(5) The number of right answers in each test should be
copied into the spaces provided under the heading "Number
right" on the cover of the test booklet. In Test 2, the number of
wrong answers also should be copied into the space under the
heading "Operation," and should be subtracted from the number
right. In the spaces under the head "Operation," the number
right (in Test 2, the number right minus the number wrong)
should be multiplied by the appropriate weighting factor. The
weighting factor for each test is given in Table I.

TABLE I
WEIGHTING FACTORS OF THE

COMPONENT TESTS

Test Weighting Factor
1 1
2 2
3 i
4 l
5 4
6 10
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The results of these operations should be entered in the-
spaces under the heading "Score." The sum of the six scores is
five "Total Score" in the test.

(6) The score in the test may be used either in the form of'
total score out of the highest possible score of 409, or in the form
of per cent of the highest possible score. If it is desired to use per
cent scores, Table II, for the conversion of total scores into per
cent scores, will be found useful. Total scores intermediate be¬
tween those given in the table may be converted to the nearest
per cent scores by interpolation.

TABLE II

FOR CONVERSION OF TOTAL SCORES INTO PER CENT SCORES-

Total Per cent Total Per cent Total Per cent Total Per cent

Score Score Score Score Score Score Score Score

4 1 106 26 209 51 311 76
8 2 110 27 213 52 315 77

12 3 115 28 217 53 319 78
16 4 119 29 221 54 323 79
20 5 123 30 225 55 327 80
25 6 127 31 229 56 331 81
29 7 131 32 233 57 335 82
33 8 135 33 237 53 339 83
37 9 139 34 241 59 344 84

■ 41 10 143 35 245 60 348 85
45 11 147 36 249 61 352 86
49 12 151 37 254 62 356 87
53 13 155 33 258 63 360 88
57 14 160 39 262 64 364 89
61 15 164 40 266 65 368 90
65 16 168 41 270 66 372 91

■ 70 17 172 42 274 67 376 92
74 18 176 43 278 68 380 93
78 19 180 44 282 69 384 94
82 20 184 45 286 70 389 95
86 21 188 46 290 71 393 96
90 22 192 47 294 72 397 97
94 23 196 48 299 73 401 98
98 24 200 49 303 74 405 99

102 25 205 50 307 75 409 100

2.—Specific Rules for each Test.

Test 1, page 4. Picture Numbering.
The key for this test is pu'inted on a sheet of transparent

paper. This sheet should be superimposed upon page 4 of the-
test booklet in such a way that for each item the pupil's answer-
in the booklet is seen beside the correct answer in the key.

1. Score is number right.
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Test 2, page 6. Comparison.
The key for this test is printed down two margins of a sheet

-of stout paper. This sheet should be placed on page 6 of the test
booklet, so that for each item the pupil's answer is seen alongside
the correct answer in the key.

1. Score is (number right minus number wrong) multiplied
"by two. The subtraction is to be performed before the multipli-
•cation.

2. If the number to be subtracted (that is, the number
wrong) is greater than the number right, the score is 0.

Test 3, page 8. Picture Classification.
The kej' for this test is similar to that for Test 1, and is used

in a similar fashion.

1. Score is number right.

2. If, in any item, more than one of the five pictures in the
row has been crossed out, count the item as wrong; unless (a) it
has clearly been the pupil's final intention to leave only one of
the pictures crossed out, in which case score as if that one alone
had been crossed out, or (b) four of the pictures have been crossed
•out and one has not, in which case score as if that one alone
had been crossed out.

Test 4, page 10. Picture Completion.
The key for this test is simply a copy of page 10 of the test

booklet, with the pictures correctly completed in red ink. For
each item, the pupil's answer in pencil should be compared with
the correct answer in red ink in the key. Additional rules for
■scoring certain items are laid down in the verbal key for Test 4.

1. Score is number right.
2. An answer is to be counted right if it is quite clear that

the pupil has tried, in whatever way, to indicate correctly the
missing part. The technical quality of his drawing is to be dis¬
regarded.

3. Markings in any parts of the picture, other than those
shown in red in the key for Test 4, are to be disregarded.

Test 5, page 12. Number Series.
The key for this test is similar to that for Test 2, and is used

in a similar fashion.

1. Score is number right multiplied by four.
2. The answer to each item consists of two numbers, both

■of which must be right. If one number is right and the other is
wrong or omitted, count the item as wrong.
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Test 6, page 14. Picture Absurdities.
The key for this test is an entirely verbal one. For each-

item, the pupil's answer should be compared with the correct
answer described in the key.

1. Score is number right multiplied by ten.
2. If the pupil amends the absurd part of the picture by

drawing it as it should be, count as right.
3. Crosses through any parts of the picture not mentioned

in the specific rules for each picture (see key for Test 6) do not
affect the scoring; they are to be disregarded.

4. A cross very close to the part of the picture described in
the key, but through no part of the picture, counts as right.

V.—TREATMENT OF RESULTS.
When the examiner has scored the test, he may analyse the

scores, either total scores or per cent scores, in a number of
ways.

The simplest step he can take is to arrange the test booklets-
in order of score, from highest to lowest. The highest and lowest
scores, the range of scores, and the place of each pupil in the class-
will at once be apparent.

He may then seek some score to represent the performance-
of the class as a whole. For this purpose, he may use either of
two types of average, the ordinary "average" (arithmetic mean)
or the "median." The median is as satisfactory as the mean for
most purposes, and is more easily arrived at. It is simply the
middle score, that score above and below which are an equal
number of scores. It is found by counting to the middle booklet
when the booklets have been arranged in order of score. Thus, if

Sjr there are 25 booklets in a set, the middle booklet is the thirteenth
from the top or the bottom, for that booklet has 12 booklets above-
it and 12 below it. If there are 20 booklets in a set, the median
score is midway between the scores of the tenth and the eleventh
booklets, since that score will have ten scores on either side of it.
Thus, if the tenth lowest score in a series of 20 is 225, and the-
eleventh lowest is 229, then the median score is 227.

If the class is large, or if several classes are grouped together,
the distribution of scores may be of interest. This may readily be
represented in graphical form. The scores, either total or per
cent, must first be grouped into convenient "class intervals" of
five, ten or twenty points, for example, 100 to 119 inclusive,
120 to 139 inclusive, and so on. The number or "frequency" of
scores within each of these class intervals is counted. The class;
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Intervals are then laid out along a base line as in Figure I, and
•columns are raised on them, corresponding in height to the fre¬
quency of the scores in the respective class intervals. A line
joining the tops of the columns will then describe the distribution

■of the scores, revealing at a glance the range of the scores, the
relative significance of any score, and similar facts.

£-*"» r~

S5
a* 4

120 .140 160 180 200 220 240 260 280 300 320
Score

FIGURE I. A FREQUENCY DISTRIBUTION OF SCORES.

VI.—NORMS FOR COMPARISON.

A score in a test, whether it be the score of an individual or
"that of a group, is of little significance in itself. It gains signifi¬
cance only when it is compared with other scores.

To the principal of a school, the most interesting comparison
.as a rule will be the comparison of pupil with pupil and class with
class within his own school. Such a comparison he may readily
make. He may, however, wish to know how his pupils compare
in ability with those of other schools. This comparison he can
make only when records from other schools are available. The
requisite standards of comparison can be made available by testing
a number of groups in different parts of the country, and collecting
the results. It would be desirable to have norms for each age,
each school standard, each sex and each tribe, and perhaps other
norms. It will be shown how users of the test may assist in the
•compilation of well-founded norms for comparison. Until these
are available, however, such results as have been collected up to
the present are given in Table III. For the convenience of
•examiners, comparisons may be made in terms of either average,
the mean or the median, and in terms of either total score or

per cent score.
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TABLE III

AVERAGE SCORES OF VARIOUS GROUPS IN THE
" GENERAL INTELLIGENCE TEST FOR AFRICANS "

Class

Mean
Score

Median
Score

Total Per
cent

Total Per
cent

'Form III 329 SO 353 66

'Form II 315 77 316 77

^ Form I 274 67 283 69

•2Standard VI 276 67 275 67

^Standard V 222 54 227 56

3Jeanes Teachers ..
227 56 227 56

^Medical Training Depot 243 61 258 63

'Alliance High School, Kikuyu.
2

Maseno Central School.
3
Jeanes School, Kabete.

4Medical Training Depot, Nairobi.

To facilitate the compilation of useful norms for comparison,
.•a form for a report on results has been drawn up. Sufficient
■copies of this "Report Form" will be sent out with each set of
test booklets. The author would be very grateful if examiners
would fill up this form and send it, marked " General Intelligence

. Test for Africans," to the Education Department, P.O. Box,340,
Nairobi. Comparative statistics, throwing light on the distribution

•of intelligence throughout the country, could then be drawn up.
•Copies of such revised norms will be sent out to examiners as the
mecessary data accumulate.
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APPENDIX A.

DIRECTIONS FOR EXAMINING IN KISWAHILI.
When the pupils are seated, the desks cleared, and the pencils,

ready, say:—
" Nataka kuwapa majaribio. Ni -lazima kila mmcja wenu

ajitahidi kufanya bora kama awezavyo, kwa sababu nataka ku-
angalia kama rnnaweza kufanya kazi bora kama watoto wa skuli
yoyote nyingineyo.

" Kila mmoja wenu nitampa kitabu. Msikifungue. Kiwe-
keni juu ya meza hata nitakapowambia jinsi ya kufanya." Assist¬
ants distribute the booklets, and see that they are not opened.

(1) " Tazameni mstari wa kwanza; ndio huu. (Hold up a test
booklet, and point to line 1.) Katika mstari ulioandikwa nambari
1, andika jina lako." Assistants see that everyone writes his or
her name in the proper place.

(2) " Tazameni mstari wa pili. Katika mstari ulioandikwa
nambari 2, andika jina la kabila yako."

(.3) " Tazama mstari wa tatu." If the class is composed of
pupils of one sex only, say: " Katika mstari nambari 3, andika
' Mume,' " or " Katika mstari nambari 3, andika ' Mke.' " If
the class is composed of pupils of both sexes, say: " Andika ukiwa
u ' Mume ' an ' Mke.' "

(4) " Tazama mstari wa nne. Katika mstari ulioandikwa
nambari 4, andika tareiie uliyozaliwa, ukiwa waijua. Ukiwa hui-
jui, usiandike clicchote."

.After the test, the examiner should check the date of birth
from the school register or any other source that may be available.

*(5) "Tazama mstari wa tano. Katika mstari ulioandikwa
nambari 5, andika umri wako wa sasa, ukiwa waujua. Ukiwa
huujui, usiandike chochote."

(6) " Tazama mstari wa sita. Katika mstari ulioandikwa
nambari 6, andika jina la skuli hii." Mention the name of the
school.

(7) " Tazama mstari wa saba. Katilia mstari ulioandikwa
nambari 7, andika daraja (class, standard, form) gani ya skuli
uliyomo."

(8) " Tazama mstari wa. nane. Katika mstari ulioandikwa.
nambari 8, andika tarehe ya leo." Mention the date.

(9, 10) On the remaining lines, the examiner may have
recorded any other information he wishes, or he may use them
for his own remarks.
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" Kalamu chini.

" Sasa sikiza kwa utaratibu. Usifunue ukurasa wowote hata
nitakapokwambia ufunue. Usiandike chochote hata nitakapo-
kwambia uandike. Maia nitakaposema, ' Basi,' ni lazima uache
kuandika, na uweke kalamu yako juu ya meza.

" Sasa funua ukurasa wa 3. Huu ndio ukurasa wa 3." Hold

up a test booklet open at page 3. " Kunjeni vitabu vyenu uku¬
rasa wa 3 uonekane juu, kama hivi." Fold the test booklet so
that only page' 3 is seen.

1. Picture Numbering.
" Ukurasa wa 3.

" Tazama mstari wa kwanza wenye picha. Tazama picha ya
kwanza iliyoko katika mstari wa kwanza. Picha hiyo ni kuku.
Chini ya huyo kuku iko nambari. Ni nambari gani iliyoko chini
yahuyokuku? (Pause for correct answer.) Ndio, ni 1. Tazama
hiyo picha ya pili yake: picha hiyo ni mdudu. Ni nambari gani
iliyoko chini ya huyo mdudu ? (Pause.) Ndio, ni 2. Tazama uta-
ona ya kwamba kila picha katika mstari huu ina nambari chini
yake. Mwaona hivyo? (Pause.)

" Sasa tazama ile mistari miwili mingine ya picha iliyoko
chini. Picha hizi hazijaandikwa nambari bado. Nitakapokwambia
uandike, andika nambari zao kwa kalamu yako. Tazama picha
ya tatu katika mstari wa pili: picha hiyo ni upanga. Tafuta
upanga kama huo katika mstari wa kwanza, juu. Upanga huo
ulio katika mstari wa kwanza una nambari 5 chini yake, au sivyo?
(Pause.) Kwa hivyo twaa kalamu yako uandike nambari 5 chini
ya upanga ulio katika mstari wa pili. Andika nambari 5 chini ya
upanga huu tu." Assistants see that everyone writes 5 in the
proper place, and report all correct before examiner proceeds.

'' Tazama hiyo picha nyingine katika mstari wa pili: picha
hiyo ni nyoka. Huyo nyoka aliye katika mstari wa kwanza juu,
yuna nambari 6 chini yake; kwa hivyo andika nambari 6 chini
ya nyoka aliye katika mstari wa pili. Andika 8 chini ya nyoka
huyu tu." Assistants supervise as before:

" Tazama hiyo picha nyingine: picha hiyo ni mti. Ni nani-
bari gani itakayoandikwa chini ya mti huo? (Pause.) Ndio, ni 4.
Kwa hivyo sasa andika 4 chini ya huo mti.

"Tazama hiyc picha nyingine: picha hiyo ni mkono. Ni
nambari gani itakayoandikwa chini ya mkono huo? (Pause.) Ndip,
ni 3. Kwa hivyo sasa andika 3 chini ya huo mkono.

" Kalamu chini!

" Nitakaposema ' Anza,' lakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Maliza huo mstari wa pili wa hizo picha,
halafu endelea na mstari wa mwisho. Jaribu kufanya kila picha
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iliyo katika ukurasa huu. Usipindue ukurasa. Kumbuka, CHINI
YA KILA PIOHA, ANDIKA NAMBARI ILE IFAAYO KU-
ANDIKWA CHINI YAKE. Tayari? Anza! " Start the stop¬
watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basi! Kalamu chini! Mtu yoyote

ambaye hakujua jinsi atakavyofanya ainue mkono juu, nipate
kumueleza." Deal with any difficulties which arise, then pro¬
ceed.

'' Kalamu chini!

" Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao huu utaona picha zingine na nambari.
Fanya kama ulivyofanya hizi: chini ya kila picha andika nambari
ile ifaayo kuandikwa chini yake. Fanya nyingi kama uwezavyo.
Funua ukurasa wa 4. Tayari? Anza! " Start the stop-watch, or
make a note of the time.

After If minutes, say: "Basil Kalamu chini! Sasa funua
ukurasa wa 5. Huu ndio ukurasa wa 5." Hold up a test booklet
folded to the proper page. " Kunja vitabu vyenu."

2. Comparison.
" Ukurasa wa 5.

" Tazama zile nambari mbili za kwanza: 5—2, 5—2. Nam¬
bari hizi ni sawasawa au ni tofauti? (Pause for correct answer.)
Ndio, zote ni sawasawa. Tutatumia herufi hii S kwa ' sawasawa.'
Kwa hivyo twaa kalamu yako uandike S kubwa katika ule mstari
ulio katikati ya 5—2 na 5—2. Andika S katika mstari huo wa
kwanza tu." Assistants see that everyone writes S in the proper
place, and report all correct before examiner proceeds.

" Tazama zile nambari zingine mbili zifuatazo: 9—1—2,
9—6—2. Nambari hizi ni sawasawa au ni tofauti? (Pause.) Ndio,
ni tofauti. Tutatumia herufl T kwa ' tofauti.' Kwa hivyo kila
mmoja aandike T kubwa katika mstari ule ulioko katikati ya hizo
nambari. Andika T katika mstari huo tu." Assistants supervise
as before.

" Tazama zile nambari zingine mbili zifuatazo, zile C—G,
C—K. Hizi ni sawa au ni tofauti? (Pause.) Ndio, ni tofauti.
Kwa hivyo andika T kubwa katikati yao.

" Tazama ile michoro ifuatayo. Ni sawasawa au ni tofauti?
(Pause.) Ndio, ni karibu na sawasawa; zimetakiwa ziwe sawasawa.
Kwa hivyo kila mmoja andike S kubwa juu ya mstari ulio kati¬
kati yao.

'' Kalamu chini!
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" Nitakaposema ' Anza,' lakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Jaribu kufanya kila picha iliyo katika
ukurasa huu. Usipindue ukurasa. Kumbuka, VIKIWA VITIJ
VIWILI NI SAWASAWA, ANDIKA S KUBWA KATIKATI
YAO. VIKIWA NI TOFAUTI, ANDIKA T KUBWA KATI¬
KATI YAO. Tayari? Anza! " Start the stop-watch, or note the
time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basil Kalamu chini! Wale ambao

hawakuelewa jinsi ya kufanya wainue mikono juu." Deal with
any difficulties which arise, then proceed.

" Kalamu chini!

" Usifunue ukurasa wowote hata nitakapokwambia ufunue.
Katika ukurasa huo ufuatao utaona herufi zingine. Zifanye kama
ulivyofanya hizi: vitu viwili vikiwa ni sawasawa, andika S kubwa
katikati yac. Vikiwa ni tofauti, andika T kubwa katikati yao.
Fanya herufi nyingi kama uwezavyo. Funua ukurasa wa 6.
Tayari? Anza! " Start the stop-watch, or make a note of the
time.

After 2 minutes, say: " Basi! Kalamu chini! Sasa funua
ukurasa wa 7. Huu ndio ukurasa wa 7." Hold up a test booklet
folded at the proper page. " Kunja vitabu vyenu."

3. Picture Classification.
" Ukurasa wa 7.

" Tazama mstari wa kwanza wa hizo picha, mstari nambari 1.
Kuna picha tano katika mstari huo: mtu, mtu mwingine, mtu
mwingine, ngombe, na mtu mwingine. Picha nne katika hizi
zimefanana, moja ni tofauti. Yule ngombe ndiye aliye tofauti na
wale watu. Kwa hivyo twaa kalamu yako uchore mchoro wa
kumfuta huyo ngombe. Chora alama kama hii (making a large
X on the blackboard) juu ya huyo ngOmbe." Assistants see that
everyone makes a cross in the proper place, and report all correct
before examiner proceeds.

" Tazama huo mstari mwingine wa picha, mstari nambari 2.
Hapo waona kuku, mbuzi, kuku mwingine, ndege, na ndege
mwingine. Picha nne katika hizi zimefanana, moja ni tofauti.
Ni ipi iliyo tofauti? (Pause for correct answer.) Ndio, huyo mbuzi
ni tofauti. kwa hivyo kila mmoja amchore huyo mbuzi." Assist¬
ants supervise as before.

" Tazama huo mstari mwingine wa picha, mstari nambari 3.
Waona jani, jani jingine, mti, jani jingine, na jani jingine. Nne
katika picha hizi zimefanana, moja ni tofauti. Ni ipi iliyo to¬
fauti? (Pause.) Ndio, huo mti ndio ulio tofauti na hayo majani.
Kwa hivyo ichore picha ya huo mti.



" Kalamu chini!

" Nitakaposema 1 Anza,9 lakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Jaribu kufanya kila mstari katika ukurasa
huu. Kumbuka, KATIKA KILA MSTARI, TAFUTA PICHA
ILE ILIYO TOFAUTI NA ZILE ZINGrlNE, UKAICHORE
KWA KALAMU YAKO. KATIKA KILA MSTARI, CHORA
PICHA MOJA TU. Tayari? Anza! " Start the stop-watch, or
note the time.

Assistants see that everyone is doing the right thing.
.• ' r

After 1 minute, say: " Basil Kalamu chini! Mtu yoyote
ambaye hakujua jinsi ya kufanya ainue mkono juu, nipate kumu-
eleza." Deal with any difficulties which arise, then proceed.

'' Kalamu chini!

" Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao utaona picha zingine na nambari. Fanya
kama ulivyofanya hizi: katika kila mstari, tafuta picha iliyo
tofauti na zile zingine, ukaichore kwa kalamu yako. Katika kila
mstari, chora picha moja tu. Funua ukurasa wa 8. Tayari?
Anza! 99 Start the stop-watch, or make a note of the time.

After 3 minutes, say: " Basi! Kalamu chini! Sasa tazama
ukurasa wa 9. Huu ndio ukurasa wa 9." Hold up a test booklet
folded to the proper page. " Kunja vitabu vyenu."

4. Picture Completion.
u Ukurasa wa 9.

" Tazama picha ya kwanza, picha nambari 1. Ni uso wa
mtu, sivyo? (Pause.) Lakini mtu mwenyewe hana mdomo. Basi
twaa kalamu yako ukauchore mdomo wake. Mtie mdomo kwa
kalamu yako. Mstari kama huu (quickly drawing the missing
mouth on the. blackboard) utafaa kwa mdomo." Assistants see
that everyone draws in the mouth, and report all correct before
examiner proceeds.

" Tazama picha hiyo ya pili yake, picha nambari 2. Ni
mkono wa mtu. Lakini sehemu moja ya huo mkono haiko. Ni
sehemu gani ya huo mkono ambayo haiko? (Pause for correct
answer.) Ndio, ni kidole. Basi kila mmoja achore hicho kidole
katika mahali pake. Mstari kama huu (quickly drawing the miss¬
ing finger on the blackboard) utafaa kwa kidole.,, Assistants
supervise as before.

"Tazama hiyo picha nyingine ifuatayq, picha nambari 3.
Picha hiyo ni ngombe. Ni sehemu gani ya huyo ngombe ambayo
haiko?. (Pause.) Ndio, ni mkia. Basi kila mmoja auchore ule
mkia. Mstari kama huu (quickly drawing the missing tail on the
blackboard) utafaa kwa mkia.'V
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" Kalamu chini!

" Nitakaposema ' Anza,' lakini si kabla, endeleeni vivyo
hivyo wenyewe. Anza picha nambari 4. Jaribu kufanya kila picha
katika ukurasa huu. Usifunue ukurasa mwingine. Kumbuka,.
TAFUTA NI SEHEMU GANI ILIYOACHWA KATIKA KILA
PICHA, UKAICHORE UPESI KWA KALAMU YAKO. Tayari?
Anza! " Start the stop-watch, or note the time.

Assistants make sure that everyone is doing the right thing.
After 1 minute, say: " Basi! Kalamu chini! Mtu yoyote

ambaye hakujua jinsi ya kufanya ainue mkono juu." Deal with
any difficulties which arise, then proceed.

" Kalamu chini!

" Usifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao utaona picha zingine zaidi. Zifanye kama
uli®yofanya hizi: tafuta ni sehemu gani iliyoachwa katika kila
picha ukaichore upesi kwa kalamu yako. Funua ukurasa wa 10.
Tayari? Anza! " Start the stop-watch, or make a note of the-
time.

After 5 minutes, say: " Basi! Kalamu chini! Sasa funua
ukurasa wa 11. Huu ndio ukurasa wa 11." Hold up a test book¬
let folded to the proper page. " Kunja vitabu vyenu."

An interval may be allowed here. During the interval, the
test booklet should be folded at page 11 on the desks. .

5. Number Series.
" Ukurasa wa 11.
" Tazama mstari wa kwanza wa nambari: 1, 2, 3, 4, 5.

Tazama ile mstari miwili midogo iliyoko baada ya nambari 5.
Juu ya mistari hii andika nambari zile mbili zinazofuatana baada
ya 5. 1, 2, 3, 4, 5,—ni nambari gani mbili zitakazofuata ? (Pause
for correct answer.) Ndio, ni 6, 7. Kwa hivyo twaa kalamu yako
uandike 6, 7, juu ya mistari ile miwili midogo baada ya 5."
Assistants see that everyone writes the numbers in the proper
places, and report all correct before examiner proceeds.

" Tazama ule mstari wa pili wa nambari: 2, 4, 6, 8, 10. Ni
nambari gani mbili zitakazofuata? " Pause for answer. If there
is any difficulty, explain that the numbers in this row increase
by .two at each step, and that therefore the next two numbers are
12, 14. " Kwa hivyo kila mmoja basi aandike 12, 14, katika hiyo
mistari miwili ifuatayo 10." Assistants supervise as before.

" Tazama huo mstari mwingine ufuatao: 10, 9, 8, 7, 6. Ni
nambari gani mbili zitakazofuata? " Pause for answer. If there
is any difficulty, explain that the numbers in this row decrease
by one at each step. " Kwa hivyo kila mmoja aandike 5, 4, jun
ya ile mstari miwili midogo ifuatayo 6."
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" Tazama huo mstari mwingine: 1 1, 2 2, 3 3, 4 4. Ni
nambari gani mbili zitakazofuata ? " Pause for answer. If there
is any difficulty, explain that each number is repeated. " Kwa
hivyc kila mmoja aandike 5 5 katika ile mistari xniwili midoga
ifuatayo 4."

;

" Kalamu chini!
" Nitakaposema ' Anza,' Iakini si kabla ya kusema, endeleeni

vivyo hivyo wenyewe. Jaribu kufanya mistari yote katika ukurasa
huu. Usifunue ukurasa mwingine. Kumbuka, KATIKA KILA
MSTARI JARIBU KUTAFUTA JINSI HIZO NAMBARI
ZINAVYOFUATANA NA ZILIVYOPANGWA, HALAFU U-
ANDIKE HIZO NAMBARI MBILI ZINAZOFUATA. Tayari?
Anza! " Start the stop-watch, or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basi! Kalamu chini! " Examiner

demonstrates to the whole class the correct solution of the re¬

maining problems on page 11. Every pupil must understand what
is required before examiner proceeds.

" Kalamu chini!
" Usifunue ukurasa hata nitakapokwambia ufunue. Katika

ukurasa huo ufuatao utaona mistari mingine ya namna hii hiii.
Fanya kama ulivyoifanya hii: katika kila mstari, jaribu kutafuta
jinsi nambari zilivyofuatana na zilivycpangwa, halafu uandike
hizo nambari mbili zinazcfuata. Funua ukurasa wa 12. Tayari?
Anza! " Start the stop-watch, or make a note of the time.

After 10 minutes, say: " Basi! Kalamu chini! Sasa tazama
ukurasa wa 13; huu ndio ukurasa wa 13." Hold up a test booklet
folded to the proper page. " Kunja vitabu vyenu."

6. Picture.Absurdities.'
" Ukurasa wa 13.
" Tazama picha ya kwanza, picha nambari 1. Iko hitilafu

katika picha hii. Si desturi mtu kupanda mgongoni mwa ngombe:
yule mtu hafai kuwako mgongoni mwa ngombe. Kwa hivyo mtu
huyo amechorwa kwa alama, kuonyesha kuwa yuna kosa. Mwaona
hivyo? (Pause.)

" Tazama hiyo picha ya pili ifuatayo, picha nambari 2. Ni
nini hitilafu ya picha hii? (Pause for correct answer.) Ndio, kuku
kawaida yake hana masikio marefu. Kwa hivyo twaa kalamu yao
ukayachore yale masikio. Yachore yale masikio tu." Assistants
make sure that everyone makes a cross in the proper place, and
report all correct' before.,examiner proceeds.

" Tazama hiyo picha nyingine, picha nambari 3. Ni nini
hitilafu ya picha hii? (Pause.) Ndio, panya kawaida yake hana
mkia mfupi uliosokotana. Kwa hivyo kila mmoja auchore huo
mkia. Uchore huo mkia tu." Assistants1 supervise as before.
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u Kalamu chini!

u Nitakaposema ' Anzalakini si kabla ya kusema, endeleeni
vivyo hivyo wenyewe. Anza picha nambari 4. Jaribu kufanya
minalize picha zote katika ukurasa huu. Usifunue ukurasa hata
nitakapokwambia ufunue. Kumbuka, KATIKA KILA PICHA,
TAFUTA NINI HITILAFU YAKE, UKAICHORE KWA
KALAMU YAKO. YACHORE MAKOSA TU: USICHORE
PICHA ILIYO SAWA. Tayari? Anza! " Start the stop-watch,
or note the time.

Assistants see that everyone is doing the right thing.
After 1 minute, say: " Basil Kalamu chini! Mtu yoyote

ambaye hakufahamu jinsi ya kufanya ainue mkono juu." Deal
with any difficulties which arise, then proceed.

'1 Kalamu chini!

" Lsifunue ukurasa hata nitakapokwambia ufunue. Katika
ukurasa huo ufuatao utaona picha zingine zaidi. Zifanye kama
ulivyofanya hizi: katika kila picha tafuta ni nini hitilafu yake,
ukaichore kwa kalamu yako. Yachore makosa tu, na usichore
yaliyo sawa. Funua ukurasa wa 14. Tayari? Anza!" Start the
stop-watch, or make a note of the time.

After 4 minutes, say: " Basil Kalamu chini! Fungeni vitabu
vyenu." Collect the booklets.
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GENERAL INTELLIGENCE TEST FOR AFRICANS
DIRECTIONS FOR SCORING

General Eules.

1. Each item marked by a pupil is scored either right or wrong. No
fractional scores are given.©

2. If a marking has clearly been corrected by the pupil, so that there is
no doubt as to his final intention, the correction is the answer which should
be scored.

3. In any case not provided for in the rules for scoring, the scorer must
use his own judgment. An answer should be counted as right only if it is quite
clear that the pupil has indubitably solved the problem.

Specific Edles.

Test 2, page 6. Picture Numbering.
]f the number to be subtracted (number wrong) is greater than the

number right, the score is 0.

Test 3, page 8. Picture Classification.
If, in any item, more than one of the five pictures in the row has been

crossed out, count the item as wrong; unless (a) it has clearly been the pupil's
final intention to leave only one of the pictures crossed out, in which case
score as if that one alone had been crossed out, or (b) four of the pictures have
been crossed out and one has not, in which case score as if that one alone had
been crossed out.

Test 4, page 10. Picture Completion.
An answer is to be counted as right if it is quite clear that the pupil has

tried, in whatever way, to indicate the missing part. The technical quality of
his drawing is to be disregarded.o ©

Markings in any parts of the picture, other than those shown in red in
the key for Test 4, are to be disregarded.

Test 5, page 12. Number Series.
The answer to each item consists of two numbers, both of which must

be right. If one number is right and the other wrong or omitted, count the
item as wrong.

Test 6, page 14. Picture Absurdities.
If the pupil amends the absurd part of the picture by drawing it as it

should be, count as right.
Crosses through any parts of the picture not mentioned in the specific

rules for each picture (see key for Test 6) do not affect the scoring; they are
to be disregarded.

A cross very close to the part of the picture described in the key, but
through no part of the picture, counts as right.

The method of calculating the score in each test is shown in Table A :—

Table A.

Methods of Calculating Scores.
Test. Score.

Test 1, page 4 E X 1

Test 2, page 6 ... (E-W) X 2

Test 3, page 8 E X 1

Test 4, page 10 E X 1

Test 5, page 12 E X 4

Test 6, page 14 E X 10

"E" means "number right".
"W" means "number wrong",
"x" means "multiplied by".



Key for Test 4, Page 10.
The missing part in each picture is shown correctly in red ink in the

pictorial key for Test 4. The following are additional rules for scoring certain
items :—

1. The missing horn may be drawn of any shape and in any position.
3. Any kind of letter D counts as right.
4. At least two lines joining the broken stream of water must be shown.
6. The digits of the number ten must be shown in their correct order;

that is, since the ruler is drawn upside down, 01.
8. The missing spoke must be indicated by two lines from rim to hub;

a larger or smaller number of lines, apart from shading, counts as
wrong. A line completing the rim is to be disregarded.

9. The missing ear may be drawn of any shape and in any position.
12. Any date beginning with the digits 19, on any part of the coin, counts

as right.
14. Either a stopper in the neck of the bottle, or liquid issuing from the

neck of the bottle, but not both, counts as right. Both stopper and
liquid have, however, been shown in the key.

Key for Test 6, Page 14.
After the number of the picture, the part of the picture which should be

crossed out is stated. Where necessary for clarity, crossings-out which count
as wrong are also described.

1. Either tail, not both. A cross near both tails, but through neither,
counts as wrong.

2. Any one leg. If two or three legs are crossed out, count as wrong.

3. Either hump, not both. A cross near both humps, but through neither,
counts as wrong.

4. The figure 1 in the 2 o'clock position. If the other figure 1 is crossed
out, count as wrong.

o. The middle eye only. If either or both of the other eyes is crossed
out, count as wrong.

6. The coin.

7. Either the blank space between 4 and 5, or the 5, or both.
8. Any part of the ruler between, but not including, 9 and 11.
9. Any part of the ruler between, but not including, 5 and 8.

10. The vessel upside down on the ground.
11. The animal paw. If the hen's claw is crossed out, count as wrong.

12. Any one finger. The crossing out must be more or less confined to
one finger. If more than one finger is clearly crossed out, count as
wrong. A cross through the thumb is to be disregarded.

13. Any part of the arrow to the left of the bowstring. If the arrowhead
nearest the bow is crossed out, count as wrong.

14. Any one of the fingers. If more than one finger is crossed out, count
as wrong. A cross through the thumb is to be disregarded.

15. The smoke from the house on the left. If either or both of the other-
two smokes is crossed out, count as wrong.



*

KEY FOR TEST 1, Page 4



KEY FOR TEST 3, Page 8

1 X 1

2 X 2

3 X 3

4 X 4

5 X X 5

6 X 6

7

-

X 7

8 X 8

9 X 9

10 X 10



KEY FOR TEST 4, Page 10



GENERAL INTELLIGENCE TEST FOR AFRICANS

REPORT FORM

School or Institution..

Name of Examiner..

Class-

Date ..

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Name Sex

Age*

Years Months
Tribe Total Score

*Mark with a cross those ages which are estimated only, not definitely known.

To be filled up by examiner and sent to:—
"General Intelligence Test for Africans,"

Education Department,
P. O. Box 340, Nairobi.



*Mark with a cross those ages which are estimated only, not definitely known.


