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Pp. 64

Psychological Abstracts. (Lancaster, Pa.)

The International Journal of Psycho-Analysis. Vol. XXVIIL, Part -1, 1947

Mind, October 1947

Journal of Genetic Psychology. March, June, September 1947

Pédagogie  (Centre d’Etudes Pédagogiques. Editions SPES, Paris.
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10 HORACE B. ENGLISH

followed Thorndike in insisting that the number of “factors” is almost
infinite, thus abandoning any hope of a systematic or scientific solution.
Prediction of behavior becomes a matter of trying out a few tasks which
somechow seem related on a sample of your population and then hoping
for a modest amount of prediction from the test situation to what again
somehow seems likely to be a similar life situation. Sometimes it works.
Many other psychologists manage to ignore (in their theory) the significance
of differences between people and hence shrug off the problem. Most
testers lightly assume that there is a “faculty’ to explain their test results,
though they never use the word in connection with their own work and
will tell you that Faculty Psychology is dead. :

Dead in its original form it may be. But the fact remains that we find
system and regularity and dependability in the variations between people.
To attribute these regularities to an indefinitely large number of “causes”
is the counsel of despair. The effort to find a manageably small number
of explanatory principles — call them factors, traits, facutlties,] charac-
teristics or what you will — is one which must continue to challenge the
scientific investigator.
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FACTOR ANALYSIS EXPLAINED 9

say the American, or even of the basic pattern of personality of American
college students, would be of enormous significance. The universal human
pattern — well it would be nice to know that if there is one, but that can
wait. Let us see if we can find the way people in large groups are “put
together” and generalize to still larger groups when and if the facts warrant.

A similar pragmatic answer may be made to the related criticism which
takes its stand on the unique fotality of the individual. If it be true, as most
of us concede, that the whole inter-penetrates and detérmines all the
“members” of the whole, then there are no absolute “parts”, no independent
units or factors. But there may be, there certainly are, ‘““‘members’ pos-
sessing such relative independence that they can be rightly treated as if
independent for many scientific purposes. The problem is, as we have
been insisting, to find what these relatively independent factors really are.
That’s not easy.

The approach through factor analysis is promising but necessarily
inconclusive. At bottom it is just what our discrussion has implied, a vast
and complicated geometrical metaphor. Mathematics may suggesi what
the facts of life are but for all its rigor cannot determine them. Moreover
there are specific weaknesses in the quantitative basis for factor analysis.
It rests on correlation indices and these are mercly statements of average
relationships. But the real basis is the living person, not an average. (This
is one reason why the question of whether there is one basic human pattern
or many is so indeterminate.) It is weli, therefore, to keep in mind the
warning given by Thurstone who has done more than anyone else to
develop factor analysis : the results are merely suggestive, never conclusive.
Mathematical analysis gives us hopeful hypotheses to try out on what is
otherwise a chaotic welter of facts too complex to handle. But the hypotheses
have to be tested on individuals and by essentially experimental procedures.
Educability — or what is probably the same thing, behavior control — is
the best test of a “real” factor. When under controlled conditions, one
factor can be modified without affecting others, then the factor is a real
functional unit. Such experimental tests of the “factors” has been little .
more than begun. The empirical test of hypothetical factors in vocational
guidance, while not so rigorous, is also an experimental check. So far, the
twelve “primaries” of intelligence seem to be working moderately well
in differentiating vocational aptitudes.

Factor analysis, in summary, is an attempt to solve the problem posed
by Faculty Psychology. Armchair analysis over a period of 150 years
found the problem insoluable and psychology turned in another direction.
When individual differences again came to the fore a few psychologists

LA



8 HORACE B. ENGLISH

If we reject this and hold that heredity plays a part in personality, it
is still true that what we measure is a net product of both environment-
cxperience and heredity. And since personal experience varies so tremen-
dously, will not the basic floor-plan also differ ? Is it after all so fantastic
to hold that we are differently constructed ? Perhaps there is no common
floor-plan of personality to be discovered by factor analysis, or any other
means. o

One is reminded of the argument between Huck Finn and Jim as to
why a Frenchman didn’t talk like “us”. Jim inquired why, since he was
a man, he didn’t talk like a man, but Huck pointed out that since he was
a Frenchman, he talked like a Frenchman. Being humans, we ought all
to have same basic human pattern of personality traits: but being persons
who live individually different lives, perhaps also we acquire individually
different personality patterns.

We ought not, it seems to me, exaggerate the uniqueness of human
cxperience and the limitations thercby imposed on factor analysis. No
doubt you are different from everyone else, have had experiences such as
no one else has ever had from the beginning of time and are therefore actual-
ly differently constituted from all others — a little. But your likenesses
are truly as many and as important as your differences. If we could find
out that part of the floor-plan of personality which is marked out by those
experiences we all have in common, it would be a great gain.

For in their total impact on the developing human being, the common,
the virtually universal, elements of experience far out number in weight
thode which are unique. Doubtless the personality pattern of the Japanese
differs from the Americans not merely quantitatively, but to some extent
qualitatively. But even though “East is East, and West is West”, there
is a tremendous fund of like experiences and the twain can meet on common
ground. A greater poet than Kipling has put in Shylocks’ mouth the case
for the common or shared pattern of personality development : “I am
a Jew. Hath not a Jew eyes ? Hath not a Jew hands, organs, dimensions,
senses, affections, passions ? Is he not fed with the same food, hurt with
the same weapons, subject to the same diseases, healed by the same means,
warmed and cooled by the same winter and summer as a Christian is ?
If you prick us, do we not bleed ? If you tickle us, do we not laugh ? If
you poison us, do we not die ?” Probably there are more experiences
creating personality which are common to the most primitive savage and
to the most cultured American, or European, than there are experiences
which are different.

A description of the basic floor-plan just of personality of one culture,
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FACTOR ANALYSIS EXPLAINED q

A more radical question emerges at this point. Granted that there
are “structures” in the person, do we have the same structures in all men ?
What we are suggesting is that human beings may be put together ac-
cording to radically different “floor-plans”. If we define a kitchen as a
room sct aside for cooking, a dining room. as one set aside for cating,a
parlor as one set aside for social intercourse, then one house may have a
parlor but neither a kitchen nor a dining room but only a combination
kitchen-diner, while another house might have a kitchen but neither distinct
parlor nor dining room, but only a combination dining-living room. Yet
in both houscs, the functions of cooking, eating, and social intercourse
might proceed. And from the analysis of the three functions it might be difficult
or impossible to make out what the respective floor-plans are.

Let’s take a simplified example. Suppose we seck to determine the
“strength” of the skeletons of a number of ammal species, and we aren’t
allowed to dissect them. We might in that case try to measure the “rigidity”
of the living animal as an index of skeletal strength. But such analysis would
certainly fail us if some of the species were insects which gain their rigidity
not from a skeleton but from their hard outside shell. It wouldn’t even
work for a turtle (which has a true skeleton, but also a shell) and it wouldn’t
work for a man in armor or for a cataleptic. (In this comparison, being
rigid is the analog of the measurable behavior — like driving a car or
speaking French — and the skeleton is the analog of the alleged basic
factor.) In other words, factor analysis in such a case would not get at
the basic structure. It works only when there are “structures” common
to the whole group.

The analogy of anatomical organs, however, suggests a line of thinking
more favorable to factor analysis. Whatever may be the difficulty in determi-
ning what they are, all humans have the same anatomical organs with
exceptions unimportant for this discussion. Now the psychological “factors”
we are secking are in.some fashion to be thought of as the “organs of per-
sonality”. Is it not reasonable to expect that we should all have the same
ones, though in differing strength ?

Putting it so raises another very important theoretical point. Our
anatomical organs are determined by heredity — that is certainly a major
reason why we all have the same ones. Experience determines only the
strength and use of these organs. But personality as we find it and as we
measure it, is certainly through and through subject to determination by
environment and experience. Of most personality traits it seems as if ex-

perience largely determines not merely how strong they will be but whether
we shall have them at all,
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6 HORACE B. ENGLISH

Thurstone has presented evidence that nearly all the important dif-
ferences in ability between persons can be accounted for in terms of twelve
so-called primary factors. Let us avoid naming them just yet and simply
designate them by capital letters. Thurstone’s view is that the basic dif-
ferences in all the kinds of ability found in paper-and-pencil tests between
John Doe and Richard Roe are due to the differing amounts they possess
of factors A-B-C-D, etc. And Thurstone holds, on the basis of considerable
evidence, that in fact the 57 tests he used in this investigation cover alarge
and much the most important part of all intellectual activity. Thus even
so apparently manual an ability as that of shooting a gun might be most
accounted for by factors D and F with only minor contributions from
factors symbolized by the rest of the alphabet; whereas ability to analyze
the meaning of figures would depend most on factors A, F, and G. If Doe
is strong in D and F and not too bad in the rest he becomes a marksman
whereas Roe who is strong in A, F, and G becomes an accountant or an
actuary. If Roe is strong in A and F but not in G, he would make a better
insurance salesman than an actuary. (Provided, however that he is strong
enough in certain social traits, x, y, and z, not included in Thurstone’s
list of intellectual factors.)

There are mathematical limitations to Thurstone’s method of finding the
factors and a number of other statisticians have suggested alternative methods
The results, so far, séem much the same. There is, however, a very fundamen-
tal question : have we a right to suppose that different personalities break up
in the same ways ? To revert to the example of the circle of Figure I, may not
Antonio’s personality actually divide as symbolized by the pieces a, g, h, 1,
Js k, 1, whereas Populoff’s personality divides along the lines b, c, d.

This would mean that Populoff would have no factors a, g, or h at all,
Antonio no factors b or ¢ or d — not merely that these traits are of low
strength but that they do not exist in the respective men. Yet they might
be able to do a number of the same things at the same level of ability.
For many kinds of behavior reflective common sense leads to just such a
conclusion. No refined statistics is needed to show that Antonio’s “honesty”
may be utterly different from Populoff’s yet may lead to identical behaviors,
As we have been insisting all along, you can’t begin just anywhere with
an hypothetical -trait, and try to break it down. A pie can be cut in an
indefinite number of ways but an animal organism (even a roasted fowl)
has a pre-existing structure which resists being subdivided in “wnnatural”
ways. We have to find the joints or carve against the grain of the meat.
To depart from metaphor, the true functioning units must be discovered
— not just made or infererd from mere words.

LAAN



FACTOR ANALYSIS EXPLAINED 5

Let us now restate the problem. We want to find the smallest number
of factors which will account for all the differences in the regular and
dependable behavior of a group of persons. If one big factor accounts for
most of the variation perhaps it is reasonable to think we should begin
with that. Spearman thought that the common element in intelligence
which he called ‘g’, runs like a silver thread through all abilities and should
be taken as our first and most important unit. However, if we begin with
this big ‘g’ factor, can we account for all the rest of the variation between
people in terms of a reasonably small number of other factors ?

A diagram will help to make the problem clear. Suppose we are required
to fill the circle with the smallest number of the component blocks pictured.
(All the blocks are true sectors of the circle.)

OHDBHBY

(f, g, h, i, j, are all like e.)
(Fig. 3)

If we begin with a, we can finish the circle by filling in with the six
smaller blocks e, f, g, h, i, j, making a total of seven, or by filling in with
one of the middle-sized blooks and two of the small ones for a total of 4.
If, however, we begin with b, we can finish the circle out with ¢ and d
for a total of three. Obviously this is the more economical solution. Now,
of course, this is only an analogy but it does help to state the problem. In
similar fashion it seems from present evidence that we can account for a
man’s ability better — i.e. in fewer factors all told — if we do not make
our first “cut” so all-inclusive as a hypothetical “general intelligence”.
If we begin with general intelligence, which is a big cut like block a, we have
to add to general intelligence a whole multitude of 'small factors (analogous
to block €) in order to account for all the varieties of ability like typing,
algebra, logic, foreign languages, mechanics, etc. But if we begin with
certain smaller blocks like b and ¢ maybe we can account for all abilities
with fewer factors.

At any rate, we may now state what factor analysis is : It is a method
for discovering the smallest’ number of factors which will account for all
the corrclations in a table of inter-correlations (i.e. where each test is cor-
related with every other).
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HORACE B. ENGLISH

But if we put all three squares together, we see that there is a con-

siderable area in which A and B and C all overlap. (The corss-hatched
shading of Fig. 2)

(x) {v)

(Fig. 1)

Now if you measured the relation between A and B, the correlation
index would be too high for it would take in the cross-hatched area, an
area that depends on C as well as A and B. That is, there is something in
this area common to social, mechanical and abstract ability, all three.

Partial correlation enables us to compute how large this area common
to all three factors is.
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A number of statisticians, finally, have found ways to extend this
technique and thus to determine what are the common factors found in

all the intercorrelations — that is, in the correlations of each test with every
other test in the pool.
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FACTOR ANALYSIS EXPLAINED 3

fication and of education and training — that is of the things people can
do or can learn to do, and of their differences in this respect. As we all
recognize — all too well if we are professionally engaged in the fielld —
treating individuals in terms of degrees of their “intelligence” may work,
may be useful, but only up to a point. It does not clearly enough tell j ust
what kinds of things they can do or learn to do. Itis, therefore, a thoroughly
practical-minded goal to see whether we cannot find the units or components
of intelligence. Just as chemistry has gained immeasurcably in control
of the material world by discovering that all objects can be accounted for
by less than a hundred units or elements, so would psychology gain in con-
trol of human behavior if we could find 2 comparable set of elementary units.

The general problem thus is,“What is the smallest number of components
or factors which will account for the regular or persistent differences in
the actions of different persons ?” Thurstone restates the problem in the
special form, “What is the least number of independent factors which will
explain the corvelations between different tests ?”’

Statisticians are usually careful to point out that a mathematical index
of correlation is not by itself a proof of causal relation. Practically, however,
if on other grounds, two tests are believed to be somehow causally related,
we may take the correlation coefficient as a measure of the extent to which
the two tests rest on a common factor or group of factors.

Furthermore, we are able (by the technique known as partial correls tion)
to estimate how much of the common basis for the correlation between
two variables is due to a factor found in a third. For example we can de-
termine how much of the correlation between “social intelligence” scores
and mechanical intelligence scores is due to a factor found also in “abstract
intelligence”. Or, put in another way, we can state how large would be
the correlation between “social” and “mechanical” intelligence if the in-
fluence of “abstract” intclligence were eliminated.

Relations of this sort are often visualized in terms of overlapping
figures. Thus let us represent whatever it is that makes us “sociallv intel-
ligent” by square A, “mechan’cally intelligent” by square B, “abstractly
intelligent” by square C. The extent to which abstract intelligence enters
into social intelligence is indicated by the shaded or overlapping portion,
of Fig. 1. (x). (1. e, as we have noted earlier, ability to deal with abstract
ideas is helpful or even necessary to effective dealing with people). And
so with (y) and (z). The shaded portion therefore represents the index
of correlation; or put in other terms we may say that prablems falling within
the shaded area can be intelligently met only to the extent that both
factors are operating. ‘
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2 HORACE B. ENGLISH

Instead of the number of names depending on the number of actual human
traits, we should be in the position of having the number of traitsd epend
upon how many names we could dream up.

The effort to cut down the list by a merely logical analysis, however,
runs into difficulties. It is easy to cut down on obvious synonyms like brave
and courageous, or polite and courteous. And it is not hard to see that
some of the terms are merely class names, not names of any concrete trait.
‘Thus “virtuous” does not imply that a person has the trait of “virtue”;
rather it implies that one is high in many or all of a number of concrete
qualities such as kindness, honesty, chastity, responsibility.

But climinating these still leaves us with perplexing problems. To be
truthful depends (at times, at least) upon being brave; to be honest is
obviously partly the same thing (but not quite) as being truthful. And
on the other hand, it is very doubtful that the very same qualities are
involved in being brave under all different circumstances.

Thus we may question that the same qualities are needed to be brave
when a thug threatens one’s sweetheart and when one js threatened with
ostracism if one does not abandon a principle. To complicate the picture,
some of the qualities which help one to be brave may also help one to be
intelligent, extraverted, adventurous, or romantic. Bravery, we see, is,
on the one hand, made up of many qualities or traits, and those qualites,
on the other hand, also contribute to other traits beside bravery. This is
the position to which the Faculty Psychology found itself reduced.

Those traits called abilities are in no different case. From the begin-
ning it has be¢n doubted that intelligence is a unit-trait, but the efforts
to analyze it from an armchair have not been very successful. Thus it has
been suggested that there are four kinds of intelligence : concrete or practical
(able to deal with things), social (able to deal with people), abstract (able
to deal with ideas), and esthetic (able to deal with beauty). Now there
1s no question that there are tasks or problems in these four areas and that
some people excel in one more than in the other.

But are the tasks really distinct ? Does not, for example, the ability
to deal with ideas enter into dealings with people — enter in not as an
extra factor but as a necessary part of social intelligence ? Or again, can
we separate ability to deal with things from abstract intelligence ? None
of the four proposed kinds of intelligence, in short, turns out to be quite
independent of the other three — strength in one contributes strength to
the others and vice versa.

Well, what of it ? Is not the whole discussion pretty theoretical and
academic ? It will not seem so if we think about the problems of classi-
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FACTOR ANALYSIS EXPLAINED
(Without Mathematics !)

Horace B. English
Ohio State University

The basic fact with which we deal in modern psychology is a person
or other animal acting in such a way as to produce some sort of recognizable
effect or change in the external world. Mankind has developed an enormous
vocabulary — mostly untechnical — for naming these effects. And an equally
large vocabulary has grown up to describe the traits or qualities of a person
who performs the acts or produces the changes. Thus a person who produces
certain cffects on machinery is called mechanically-minded; one who
produces pictures is called artistic and so on. Some of the changes produced
are in the social sphere and so we call persons courteous, shy or brusque,
A few years ago Odbert and Allport found that there were 17000 terms
in the English dictionary to describe personal qualities — with new ones
being added daily, even before the War added so greatly to our name-
calling vocabulary, Other languages, moreover, have many terms not
represented by a synonym in English.

No one who examines the list is likely to suppose, however, that there
are as many separate and distinct qualities, or traits, of a person as there
are terms. Yet in our unguarded moments we are likely to make an as-
sumption which implies just that, or something even more incredible. If
a man performs a brave act, we say he has the trait or quality of bravery;
if he performs a generous act, we say it was his generosity which made him
act so. We assume, that is, that there is some peculiar quality of the person
more or less exactly corresponding to the quality of the act he performs.
And since there is literally no limit to the number of qualities of men’s
acts which can be described or named, we should be forced — by this reaso-
ning — to postulate an indefinitely large number of qualities n a person.

LA



u“‘.‘ﬂ‘ é‘ ‘ﬂ;' u‘.ﬂ;

VLA — VA Y ZJWI Al

VALY ug
IS 053 30 Uil LS ol e dele 2o g
J:"M
255 goas S (V) Slyasdl Ll G Jynad
oo G )5S ~ S Jodl
5 a3 e ait] il ll s
Gio s ol 3Vl onanl bl s
o Jﬂwsl:w?l (S s hl) st
el il s 36 JubYI e gl o
G} get 1Y eV G bl ol e
eSS st,,?x asill a8 plast ) &gl alsa)
ol 3502 3L il ol Olas § Lo\ Y1 Dok
skl (S O

T e Gl fo ]

Sl ! r«.}.U
G5 bmotee 312 (b)) Cnialll s
Abdou Mikhail Rizk : Smoking among adolescents
S AL SEA (Lasli ) oD daindd sl 8

Maher Kamel : Evaluations of adolescent personality.

Dr. Ahmed Wagdi : Presbyophrenia
Vagy ST
G gy aal ) s Jall oMl G il !
S e 3V (Y) &asedll yui
Ly U IV L, 5 ¢ S ose
calll il e S c aallle gl sl
&) ga 3k el Jadl

e JS kY JosiSa E Loy} Dl

Aviw

'4
Y
o0
1A
va
v
AR
1\Y
VYA
\¥o

V¢

Yoy

VoA

AR
VY
VA
14y
YV
Yie



ST 3t
slpl ST 3l

B 8 0y
Syl AlSCee

Wi el sga 3ha¥ (a0 ) JAld sl Vi 2 A L
e ok SV (Glais asel) (il Sl Jalll Al

Bt S ol

i‘.,Jzi\

Yyy
Yeod
Yay
Yva
Y4
YeY

TS ALY Cdle Jand Lad Sl AV ¥ A
_H. Green : The psychological significance of some children’s comic papers
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H.B. English : Factor analysis explained (without mathematics)
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