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Why another collection of readings? Admittedly it is a
good idea to expose students to the original writing of
contemporary psychologists in addition to a textbook
summary of the field, but I am about as aware as the
average reader that there already exists a great number
of collections of articles in psychology. Indeed, one
might venture to say that if there is one thing the field
can do without it is still another book of readings.

Existing collections vary widely. Some are more
“focused’’ than others; some are more “‘representative”’
than others; some consist mainly of “classic” experi-
ments; others concentrate on ““controversial” studies;
some claim to consist of ““crucial” experiments; some
represent “‘hard” psychology while others lean toward
softer areas. But they have one thing in common: in
each volume, a large proportion of the articles are in-
comprehensible to the average college sophomore.
Let’s face it; virtually all articles that appear in contem-
porary journals are written for professionals. Accord-
ingly, thg style, language, and syntax that are used
presume a degree of sophistication that is far beyond
that of the average undergraduate student enrolled in
his first course in psychology. Moreover, the space
limitations of most psychological journals preclude
elaboration. Even seasoned and sophisticated profes-
sionals have difficulty following some journal articles
written with such Western Union-like brevity.

How, then, do we provide undergraduates with the
flavor of original writings in psychology in clear and
understandable form? It occurred to me that when
people (including psychologists) make public speeches,
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they are usually more lucid than when they write.
Perhaps.the apprehension of facing a live audience of
blank and uncomprehending faces is a sufficient goad
toward clarity. Perhaps the freedom from severe time
limitations which comes with an invited address
allows for a pace and elaboration that enhances clarity.
Whatever the reason, in my experience, most speeches
are clear, contain helpful examples, and some are even
resplendent with humor, style, and grace—in short,
they are everything that most journal articles are not.
With this thought in mind, I decided to build a col-
lection of readings based entirely on carefully selected
addresses. This has an added advantage: the "“written”
spoken word contributes to the clarity and understand-
ability of the presentation. In addition, since scholars
who are invited to speak tend to be among the more
visible in their profession, this procedure brings to
center stage precisely those people who have attained a
degree of eminence through being expert. Thus, hope-
fully, this collection provides the reader with a rare
combination of clarity and expertise. As editor, I have
tried to select those articles that are most clear, most
expert, most contemporary, and most oriented toward
theory and data. Moreover, [ have tried to make certain



that the major areas of psychology are represented and
that no area is overrepresented. This last consideration
has forced me to exclude many articles which would be
plainly acceptable under the other criteria. In situations
where one author has made more than one speech on
the same topic, I have opted for understandability,
even (on occasion) at the expense of recency.

It should be noted that a collection of speeches is
not entirely free from problems of unclarity. Although
the articles in this volume tend to be far more lucid
than the average journal article, many of them contain
technical terminology which is left undefined. But with
very few exceptions, the terminology used by the con-
tributors to this volume is of a kind that is defined and
explained in introductory psychology textbooks. Thus,
if this collection is to be employed in an introductory
course, it would be most useful if it were assigned in
conjunction with a textbook, and if the appropriate
chapter or chapters of the text were read prior to any
specific article in this collection. For the student’s con-
venience, I have organized the articles in a manner that

parallels the chapter organization of most introductory
texts.

Some consideration has also been given to the fi-
nances of the student. In all probability, one of the
major uses of this book will be as a supplement to texts
in introductory psychology; accordingly, we felt that it
would overburden the student financially if his in-
structor were to suggest that he purchase a thick, ex-
pensively bound tome in addition to the thick, expen-
sively bound text he has already purchased for the
course. For this reason, we have opted for a paper
rather than a cloth binding and we have included only
a few readings in each major area—to offer the student
a taste of original writing and thinking rather than a
complete (and expensive) meal.

I would like to express my appreciation to the con-
tributors and to the American Psychological Associ-
ation for releasing copyrighted material, and to the
staff of Addison-Wesley for their splendid cooperation.
I also wish to thank my secretaries, Judith Hiiton and
Donna Beard, for their assistance.

E. A.



No man can be acquainted with all of psychology
today, as our convention program proves. The scene
resembles that of a circus, but a circus grander and
more bustling than any Barnum ever envisioned—a
veritable week-long diet of excitement and pink lem-
onade. Three days of smartly paced performance are
required just to display the new tricks the animal
trainers have taught their charges. We admire the agile
paperreaders swinging high above us in the theoretical
blue, saved from disaster by only a few gossamer
threads of fact, and we gasp as one symposiast thrusts
his head bravely between another’s sharp toothed
jaws. This 18-ring display of energies and talents gives
plentiful evidence that psychology is going places. But
whither?

In the simpler days of psychology, the presidential
address provided a summing-up and a statement of
destination. The President called the roll of the
branches of psychology — praising the growth of some
youngsters, tut-tutting patriarchally over the delin-
quent tendencies of others—and showed each to his
proper place at the family table. My own title is remi-
niscent of those grand surveys, but the last speaker
who could securely bring the whole of psychology
within one perspective was Dashiell, with his 1938
address on "“Rapprochements in Contemporary Psy-
chology” (15). My scope must be far more restricted.

I shall discuss the past and future place within
psychology of two historic streams of method, thought,
and affiliation which run through the last century of
our science. One stream is experimental psychology; the

the science of psychology

the two disciplines
of scientific psychology'

lee j. cronbach
stanford university

other, correlational psychology. Dashiell optimistically
forecast a confluence of these two streams, but that
confluence is still in the making. Psychology continues
to this day to be limited by the dedication of its inves-
tigators to one or the other method of inquiry rather
than to scientific psychology as a whole.

A stream of thought is identified by many features:
philosophical underpinnings, methods of inquiry, topi-
cal interests, and loci of application. The experi-
mental and correlational streams have all these aspects,
but I am concerned with them as disciplines within

1. Address of the President at the Sixty-Fifth Annual Con-
vention of the American Psychological Association, New
York, New York, September 2, 1957. Reprinted from American
Psychologist, 1957, Vol. 12, pp. 671-684. Copyright 1957 by the
American Psychological Association, and reproduced by
permission.



scientific psychology. The job of science is to ask ques-
tions of Nature. A discipline is a method of asking
questions and of testing answers to determine whether
they are sound. Scientific psychology is still young,
and there is rapid turnover in our interests, our experi-
mental apparatus and our tests, and our theoretical
concepts. But our methods of inquiry have become in-
creasingly stable, and it is these methods which qualify
us as scientists rather than philosophers or artists.

The Separation of the Disciplines

The experimental method — where the scientist changes
conditions in order to observe their consequences —is
much the more coherent of our two disciplines.
Everyone knows what experimental psychology is and
who the experimental psychologists are. Correlational
psychology, though fully as old as experimentation,
was slower to mature. It qualifies equally as a dis-
cipline, however, because it asks a distinctive type of
question and has technical methods of examining
whether the question has been properly put and the
data properly interpreted.

In contrast to the Tight Little Island of the experi-
mental discipline, correlational psychology is a sort of
Holy Roman Empire whose citizens identify mainly
with their own principalities. The discipline, the
common service in which the principalities are united,
is the study of correlations presented by Nature. While
the experimenter is interested only in the variation he
himself creates, the correlator finds his interest in the
already existing variation between individuals, social
groups, and species. By “correlational psychology” 1 do
not refer to studies which rely on one statistical pro-
cedure. Factor analysis is correlational, to be sure, but
so is the study of Ford and Beach (23) relating sexual
behavior to differences along the phylogenetic scale
and across the cultural spectrum.

The well-known virtue of the experimental method
is that it brings situational variables under tight
control. It thus permits rigorous tests of hypotheses
and confident statements about causation. The correla-
tional method, for its part, can study what man has not
learned to contro] or can never hope to control. Nature
has been experimenting since the beginning of time,
with a boldness and complexity far beyond the re-
sources of science. The correlator’s mission is to ob-
serve and organize the data from Nature’s experiments.
As a minimum outcome, such correlations improve
immediate decisions and guide experimentation. At

the best, a Newton, a Lyell, or a Darwin can align the
correlations into a substantial theory.

During our century of scientific psychology, the
correlators have marched under many flags. In perhaps
the first modern discussion of scientific method in
psychology (1874), Wundt (54) showed how “‘experi-
mental psychology’”” and “‘ethnic psychology” (i.e.,
cross-cultural correlations) supplement each other. In
one of the most recent (1953), Bindra and Scheier (4)
speak of the interplay of “experimental” and “psycho-
metric’” method. At the turn of the century, the
brand names were ‘‘experimental” and “genetic”’ psy-
chology, although experimenters were also beginning
to contrast their “general psychology” with the “in-
dividual psychology” of Stern and Binet.

In 1913, Yerkes made the fundamental point that all

the correlational psychologies are one. His name for
this branch was “comparative psychology.”
Although comparative psychology in its completeness neces-
sarily deals with the materials of the psychology of infant,
child, adult, whether the being be human or infra-human; of
animal or plant [!]—of normal and abnormal individuals; of
social groups and of civilizations, there is no reason why spe-
cialists in the use of the comparative method should not be so
distinguished, and, if it seems necessary, labelled (55).

Even in advocating research on animals (56), Yerkes is
emphatic in defining the goal as correlation across
species. In France, la psychologie comparée continues to
include all of differential psychology; but in America,
as Beach (2) has lamented, comparative psychology
degenerated into the experimental psychology of the
white rat and thereby lost the power of the correla-
tional discipline.

Except for the defection of animal psychologists,
the correlational psychologists have remained loosely
federated. Developmental psychologists, personality
psychologists, and differential psychologists have been
well acquainted both personally and intellectually.
They study the same courses, they draw on the same
literature, they join the same divisions of APA.

Experimental and correlational psychologists,
however, grew far apart in their training and interests.
It is now commonplace for a student to get his PhD in
experimental psychology without graduate training in
test theory or developmental psychology, and the
student of correlational branches can avoid experi-
mental psychology only a little less completely. The
journals of one discipline have small influence on the
journals of the other (14). Boring even dares to say (5,
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p. 578) that there is a personality difference between
the fields: the distinction being that correlational psy-
chologists like people!

Certainly the scientific values of psychologists are
sharply divided. Thorndike (9, 44) recently asked Amer-
ican psychologists to rate various historic personages
by indicating, on a forced-choice questionnaire, which
have made the greatest contributions to psychology. A
factor analysis of the ratings shows two distinct factors
(Figure 1). One bipolar factor (irrelevant to our present
discussion) ranges from verbal to quantitative psychol-
ogists. The other factor has at one pole the laboratory
experimenters like Stevens, Dodge, and Ebbinghaus,
and at the opposite pole those like Binet, May, and
Goodenough who collect and correlate field data. A
psychologist’s esteem for the experimenters is corre-
lated —80 (—1.00, corrected for attenuation) with his
esteem for scientists who use correlational methods.

There was no such schism in 1913 when Yerkes
stated the program of correlational psychology. Genetic
psychology and experimental psychology were hard at
work on the same problems. Terman demonstrated in
his 1923 presidential address (43) that the mental test
was within the tradition of experimental, fundamental
research in psychology, and had quotations to show
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that the contemporary experimentalists agreed with
him. Wells and Goddard, in 1913, had been asked to
lecture on mental tests within the Holy Temple itself,
the Society of Experimental Psychologists. And, in
1910, the High Priest Titchener had said:

Individual psychology is one of the chief witnesses to the
value of experiment. It furnishes the key to many, otherwise
inexplicable differences of result, and it promises to allay
many of the outstanding controversies. . .. There can be no
doubt that it will play a part of steadily increasing importance
(46).

But when Terman spoke in 1923, the common front had
already been fatally breached. Watson had announced
that experimental treatment could make and unmake
individual differences at will, thus stripping them of
scientific importance. Thurstone had taken the first
firm stride in the opposite direction:

[ suggest that we dethrone the stimulus. He is only nominally
the ruler of psychology. The real ruler of the domain which
psychology studies is the individual and his motives, desires,
wants, ambitions, cravings, aspirations. The stimulus is
merely the more or less accidental fact . . . (45, p. 364).

The personality, social, and child psychologists went
one way; the perception and learning psychologists
went the other; and the country between turned into
desert.

During the estrangement of correlational and ex-
perimental psychology, antagonism has been notably
absent. Disparagement has been pretty well confined
to playful remarks like Cattell’s accusation that the ex-
perimental psychologist’s “regard for the body of
nature becomes that of the anatomist rather than that
of the lover” (7, p. 152), or the experimentalist Bartlett's
(1, p- 210) satire on the testers emerging from World
War [, “chanting in unaccustomed harmony the words
of the old jingle

‘God has a plan for every man
And He has one for you.” "

Most correlationists have done a little experimenting in
the narrow sense, and experimenters have contributed
proudly to testing work under wartime necessity. But
these are temporary sojourns in a foreign land. (For
clear expressions of this attitude, see 5, pp. 570-578 and
52, p. 24.)

A true federation of the disciplines is required.
Kept independent, they can give only wrong answers
or no answers at all regarding certain important
problems. It is shortsighted to argue for one science to



discover the general laws of mind or behavior and for a
separate enterprise concerned with individual minds,
or for a one-way dependence of personality theory upon
tearning theory. Consider the physical sciences as a
parallel. Physics for centuries was the study of general
laws applying to all solids or all gases, whereas al-
chemy and chemistry studied the properties and reac-
tions of individual substances. Chemistry was once
only a descriptive catalogue of substances and analytic
techniques. It became a systematic science when or-
ganized quantitative studies yielded principles to ex-
plain differences between substances and to predict
the outcomes of reactions. In consequence, Mendeleev
the chemist paved the way for Bohr the physicist, and
Fermi’s physics contributes to Lawrence’s chemistry;
the boundary between chemistry and physics has
become almost invisible.

The tide of separation in psychology has already
turned. The perceiver has reappeared in perceptual
psychology. Tested intelligence and anxiety appear as
independent variables in many of the current learning
experiments. Factor analytic studies have gained a
fresh vitality from crossbreeding with classical learning
experiments (e.g., 18, 22). Harlow, Hebb, Hess, and
others are creating a truly experimental psychology of
development. And students of personality have been
designing subtle combinations of experimental and
correlational method (see, for example, 29) which may
ultimately prove to be our parallel to the emergence of
physical chemistry.

Characterization of the Disciplines
In the beginning, experimental psychology was a sub-
stitute for purely naturalistic observation of man-in-
habitat. The experimenter placed man in an artificial,
simplified environment and made quantitative obser-
vations of his performance. The initial problem was
one of describing accurately what man felt, thought, or
did in a defined situation. Standardization of tasks and
conditions was required to get reproducible descrip-
tions. All experimental procedures were tests, all tests
were experiments. Kraepelin’s continuous-work pro-
cedure served equally the general study of fatigue and
the diagnosis of individuals. Reaction time was im-
portant equally to Wundt and to Cattell.

The distinctive characteristic of modern experi-
mentation, the statistical comparison of treatments,
appeared only around 1900 in such studies as that of

Thorndike and Woodworth on transfer. The experi-
menter, following the path of Ebbinghaus, shifted from
measurement of the average mind to measuring the
effect of environmental change upon success in a task
(51). Inference replaced estimation: the mean and its
probable error gave way to the critical ratio. The stan-
dardized conditions and the standardized instruments
remained, but the focus shifted to the single manipu-
lated variable, and later, following Fisher, to multi-
variate manipulation. The experiment thus came to be
concerned with between-treatments variance. 1 use the
word “treatment’” in a general sense; educational and
therapeutic treatments are but one type. Treatment dif-
ferences are equally involved in comparing rats given
different schedules of reinforcement, chicks who have
worn different distorting lenses, or social groups ar-
ranged with different communication networks.

The second great development in American experi-
mental psychology has been its concern with formal
theory. At the turn of the century, theory ranged far
ahead of experiment and made no demand that propo-
sitions be testable. Experiment, for its part, was willing
to observe any phenomenon, whether or not the data
bore on theoretical issues. Today, the majority of ex-
perimenters derive their hypotheses explicitly from
theoretical premises and try to nail their results into a
theoretical structure. This deductive style has its un-
deniable defects, but one can not question the net gains
from the accompanying theoretical sophistication. Dis-
cussions of the logic of operationism, intervening vari-
ables, and mathematical models have sharpened both
the formulation of hypotheses and the interpretation of
results.

Individual differences have been an annoyance
rather than a challenge to the experimenter. His goal is
to control behavior, and variation within treatments is
proof that he has not succeeded. Individual variation is
cast into that outer darkness known as “error
variance.” For reasons both statistical and philo-
sophical, error variance is to be reduced by any pos-
sible device. You turn to animals of a cheap and short-
lived species, so that you can use subjects with con-
trolled heredity and controlled experience. You select
human subjects from a narrow subculture. You decor-
ticate your subject by cutting neurons or by giving him
an environment so meaningless that his unique re-
sponses disappear (cf. 25). You increase the number of
cases to obtain stable averages, or you reduce N to 1, as
Skinner does. But whatever your device, your goal in



the experimental tradition is to get those embarrassing
differential variables out of sight.

The correlational psychologist is in love with just
those variables the experimenter left home to forget.
He regards individual and group variations as im-
portant effects of biological and social causes. All organ-
isms adapt to their environments, but not equally
well. His question is: what present characteristics of
the organism determine its mede and degree of
adaptation?

Just as individual variation is a source of em-
barrassment to the experimenter, so treatment vari-
ation attenuates the results of the correlator. His goal is
to predict variation within a treatment. His experi-
mental designs demand uniform treatment for every
case contributing to a correlation, and treatment
variance means only error variance to him.

Differential psychology, like experimental, began
with a purely descriptive -phase. Cattell at Hopkins,
Galton at South Kensington, were simply asking how
much people varied. They were, we might say, esti-
mating the standard deviation while the general psy-
chologists were estimating the central tendency.

The correlation coefficient, invented for the study
of hereditary resemblance, transformed descriptive dif-
ferential research into the study of mental organi-
zation. What began as a mere summary statistic
quickly became the center of a whole theory of data
analysis. Murphy’s words, written in 1928, recall the
excitement that attended this development:

The relation between two variables has actually been found to
be statable in other terms than those of experiment ...
[Moreover,] Yule’s method of “partial correlation”” has made
possible the mathematical “isclation”” of variables which
cannot be isolated experimentally. . . . [Despite the limitations
of correlational methods,] what they have already yielded to
psychology . . . is nevertheless of such major importance as to
lead the writer to the opinion that the only twentieth-century
discovery comparable in importance to the conditioned-re-
sponse method is the method of partial correlations (35,
p- 410).

Today’s students who meet partial correlation only as a
momentary digression from their main work in sta-
tistics may find this excitement hard to comprehend.
But partial correlation is the starting place for all of
factor analysis.

Factor analysis is rapidly being perfected into a rig-
orous method of clarifying multivariate relationships.
Fisher made the experimentalist an expert puppeteer,
able to keep untangled the strands to half-a-dozen in-
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dependent variables. The correlational psychologist is a
mere observer of a play where Nature pulls a thousand
strings; but his multivariate methods make him
equally an expert, an expert in figuring out where to
look for the hidden strings.

His sophistication in data analysis has not been
matched by sophistication in theory. The correlational
psychologist was led into temptation by his own
success, losing himself first in practical prediction,
then in a narcissistic program of studying his tests as
an end in themselves. A naive operationism enthroned
theory of test performance in the place of theory of
mental processes. And premature enthusiasm® exalted
a few measurements chosen almost by accident from
the tester’s stock as the ruling forces of the mental
universe.

In former days, it was the experimentalist who
wrote essay after anxious essay defining his discipline
and differentiating it from competing ways of studying
mind. No doubts plagued correlationists like Hall,
Galton, and Cattell. They came in on the wave of evo-
lutionary thought and were buoyed up by every suc-
cessive crest of social progress or crisis. The demand
for universal education, the development of a technical
society, the appeals from the distraught twentieth-
century parent, and finally the clinical movement as-
sured the correlational psychologist of his great
destiny. Contemporary experimentalists, however,
voice with ever-increasing assurance their program
and social function; and the fact that tonight you have
a correlational psychologist discussing disciplinary
identities implies that anxiety is now perched on his
windowledge.

Indeed, I do speak out of concern for correlational
psychology. Aptitude tests deserve their fine repu-
tation; but, if practical, validated procedures are to be
our point of pride, we must be dissatisfied with our
progress since 1920. As the Executive Committee of
Division 5 itself declared this year, none of our latter-
day refinements or innovations has improved practical
predictions by a noticeable amount. Correlational psy-
chologists who found their self-esteem upon contribu-
tions to theory can point to monumental investigations
such as the Studies of Character and The Authoritarian
Personality. Such work does throw strong light upon
the human scene and brings important facts clearly

2. This judgment is not mine alone; it is the clear consensus
of the factor analysts themselves (see 28, pp. 321-325).



into view. But theories to organize these facts are rarely
offered and even more rarely solidified (30; 31, p. 55).

Potential Contributions of the

Disciplines to One Another

Perhaps it is inevitable that a powerful new method
will become totally absorbing and crowd other
thoughts from the minds of its followers. It took a gen-
eration of concentrated effort to move from Spearman’s
tetrad equation and Army Alpha to our present view of
the ability domain. It took the full energies of other
psychologists to move from S-R bonds to modern be-
havior theory. No doubt the tendency of correlationists
to ignore experimental developments is explained by
their absorption in the wonders and complexities of
the phenomena their own work was revealing. And if
experimentalists were to be accused of narrow-minded
concentration on one particular style and topic of re-
search, the same comment would apply.

The spell these particular theories and methods
cast upon us appears to have passed. We are free at last
to look up from our own bedazzling treasure, to cast
properly covetous glances upon the scientific wealth of
our neighbor discipline. Trading has already been re-
sumed, with benefit to both parties.

The introduction of construct validation into test
theory (12) is a prime example. The history of this de-
velopment, you may recall, was that the APA’s Com-
mittee on Psychological Tests discovered that available
test theory recognized no way of determining whether
a proposed psychological interpretation of a test was
sound. The only existing theory dealt with criterion
validation and could not evaluate claims that a test
measured certain psychological traits or states. Meehl,
capitalizing on the methodological and philosophical
progress of the experimenters, met the testers’ need by
suggesting the idea of construct validity. A proposed
test interpretation, he showed, is a claim that a test
measures a construct, i.e., a claim that the test score can
be linked to a theoretical network. This network,
together with the claim, generates predictions about
observations. The test interpretation is justified only if
the observations come out as predicted. To decide how
well a purported test of anxiety measures anxiety,
construct validation is necessary; i.e., we must find out
whether scores on the test behave in accordance with
the theory that defines anxiety. This theory predicts
differences in anxiety between certain groups, and tra-
ditional correlational methods can test those predic-

tions. But the theory also predicts variation in anxiety,
hence in the test score, as a function of experience or
situations, and only an experimental approach can test
those predictions.

This new theory of validity has several very broad
consequences. It gives the tester a start toward the
philosophical sophistication the experimenter has
found so illuminating. It establishes the experimental
method as a proper and necessary means of validating
tests. And it re-establishes research on tests as a valu-
able and even dispensable way of extending psycho-
logical theory.

We may expect the test literature of the future to be
far less saturated with correlations of tests with psycho-
logically enigmatic criteria, and far richer in studies
which define test variables by their responsiveness to
practice at different ages, to drugs, to altered instruc-
tions, and to other experimentally manipulated vari-
ables. A pioneering venture in this direction is
Fleishman’s revealing work (21, 22) on changes in the
factorial content of motor skills as a function of
practice. These studies go far beyond a mere explor-
ation of certain tests; as Ferguson has shown (19, 20),
they force upon us a theory which treats abilities as a
product of learning, and a theory of learning in which
previously acquired abilities play a major role.

Perhaps the most valuable trading goods the corre-
lator can offer in return is his multivariate conception
of the world.

No experimenter would deny that situations and
responses are multifaceted, but rarely are his proce-
dures designed for a systematic multivariate analysis.
The typical experimental design and the typical experi-
mental law employ a single dependent variable. Even
when more than one outcome is measured, the out-
comes are analyzed and interpreted separately. No re-
sponse measure, however, is an adequate measure of a
psychological construct. Every score mixes general
construct-relevant variance with variance specific to
the particular measuring operation. It is all right for the
agriculturist to consider size of crop as the funda-
mental variable being observed: that is the payoff for
him. Qur task, however, is to study changes in funda-
mental aspects of behavior, and these are evidenced
only indirectly in any one measure of outcome.

The correlational psychologist discovered long ago
that no observed criterion is truly valid and that simul-
taneous consideration of many criteria is needed for a
satisfactory evaluation of performance. This same prin-



ciple applies in experimentation. As Neal Miller says in
a recent paper on experiments with drugs:

Where there are relatively few facts it seems easy to account
for them by a few simple generalizations. . . . As we begin to
study the effects of a variety of drugs on a number of different
behavioral measures, exceptions and complexities emerge. We
are forced to reexamine and perhaps abandon common-sense
categories of generalization according to convenient words
existing in the English language. As new and more compre-
hensive patterns of results become available, however, new
and more precise generalizations may emerge. We may be
able to ““carve nature better to the joint” and achieve the
simplicity of a much more exact and powerful science (32,

pp- 326-327).

Theoretical progress is obstructed when one restricts
himself to a single measure of response (34). Where
there is only one dependent variable, it is pointless to
introduce intervening variables or constructs. When
there are many response variables, however, it is man-
datory to subsume them wunder constructs, since
otherwise we must have a separate set of laws for every
measure of outcome. Dealing with multiple response
variables is, as Miller says (33), precisely the problem
with which the factor analysts have been concerned.
Factor analysis, by substituting formal for intuitive
methods, has been of great help in locating constructs
with which to summarize observations about abilities.
It is reasonable to expect that multivariate treatment of
response measures would have comparable value in
experimental psychology.

Experimenters very probably have even more to
gain from treating independent variables as a continu-
ous multivariate system. The manifold treatment
categories in a Fisherian design are established a
priori. In agriculture, the treatment dimensions the
farmer can manipulate are obvious: fertilizer, water,
species of seed, and so on. In a more basic science, we
require genotypic constructs to describe situations,
constructs like the physical scientist’s temperature and
pressure. The conditions the psychologist most easily
manipulates —stimulus form, injunction to the subject,
strength of electric shock—are not chosen because we
intend to apply these specific conditions when we get
around to “controlling behavior.” They are used be-
cause these conditions, we hope, embody scientifically
useful constructs.

The experimenter has no systematic way to classify
and integrate results from different tasks or different
reinforcers. As Ferguson remarks (20, p. 130; see also 19,
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p- 100): ““No satisfactory methodology has emerged for
describing particular learning tasks, or indicating how
one task differs from another, other than by a process
of simple inspection.” We depend wholly on the cre-
ative flair of the theorist to collate the experiments and
to invent constructs which might describe particular
situations, reinforcements, or injunctions in terms of
more fundamental variables. The multivariate tech-
niques of psychometrics are suited for precisely this
task of grouping complex events into homogeneous
classes or organizing them along major dimensions.
These methods are frankly heuristic, but they are syste-
matically heuristic. They select variables with minimal
redundancy, and they permit us to obtain maximum
information from a minimum of experimental
investment.

In suggesting that examining treatment conditions
as a statistical universe is a possible way to advance
experimental thinking, I am of course echoing the rec-
ommendations of Egon Brunswik (6, esp. pp. 39-58).
Brunswik criticized the Fisherian experimenter for his
ad hoc selection of treatments and recommended that
he apply the sampling principles of differential psy-
chology in choosing stimuli and conditions. A sam-
pling procedure such as Brunswik suggests will often
be a forward step, but the important matter is not to
establish laws which apply loosely to a random, unor-
ganized collection of situations. The important matter
is to discover the organization among the situations, so
that we can describe situational differences as system-
atically as we do individual differences.

Heart Diastolic Systotic 1’ Conduct-
Rate B.P. B.P. ance
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Fig. 2
Mean response to four stressors expressed in terms of resting
standard scores (data from 50).



Research on stress presents a typical problem of
organization. Multivariate psychophysiological data
indicate that different taxing situations have different
effects. At present, stressors can be described and clas-
sified only superficially, by inspection. A correlational
or distance analysis of the data groups treatments
which have similar effects and ultimately permits us to
locate each treatment within a continuous multidimen-
sional structure having constructs as reference axes.
Data from a recent study by Wenger, Clemens, and
Engel (50) may be used as an illustration. Figure 2
shows the means of standardized physiological scores
under four different stress conditions: mental arith-
metic, a letter association test, hyperventilation, and a
cold pressor. The “profiles” for the four conditions are
very significantly different. 1 have made a distance
analysis to examine the similarity between conditions,
with the results diagrammed in Figure 3. There is a
general factor among all the treatments, which distin-
guishes them from the resting state, and a notable
group factor among three of them. According to these
data, a mental test seems to induce the same physiologi-
cal state as plunging one’s foot into ice water!

Much larger bodies of data are of course needed to
map the treatment space properly. But the aptness of
an attempt in this direction will be apparent to all who
heard Selye’s address to the APA last year. His ar-
gument (40) that all stressful situations lead to a similar
syndrome of physiological changes is strongly remi-
niscent of Spearman’s argument regarding a general
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Fig. 3
Multivariate diagram showing similarity between four
stressors.
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factor linking intellectual responses. The disagreement
between Selye and other students of stress clearly re-
duces to a quantitative question of the relative size of
specific and nonspecific or general factors in the effects
of typical stressors.

Applied Psychology Divided Against Itself

Let us leave for the moment questions of academic
psychology and consider the schism as it appears in
applied psychology. In applied psychology, the two
disciplines are in active conflict; and unless they bring
their efforts into harmony, they can hold each other to
a standstill. The conflict is especially obvious at this
moment in the challenge the young engineering psy-
chology offers to traditional personnel psychology.

The program of applied experimental psychology is
to modify treatments so as to obtain the highest aver-
age performance when all persons are treated alike—
a search, that is, for “‘the one best way.” The program
of applied correlational psychology is to raise average
performance by treating persons differently —different
job assignments, different therapies, different disciplin-
ary methods. The correlationist is utterly antago-
nistic to a doctrine of “‘the one best way,” whether it
be the heartless robot-making of Frederick Taylor or a
doctrinaire permissiveness which tries to give identical
encouragement to every individual. The ideal of the
engineering psychologist, I am told, is to simplify jobs
so that every individual in the working population will
be able to perform them satisfactorily, i.e., so that dif-
ferentiation of treatment will be unnecessary. This goal
guides activities ranging from the sober to the bizarre:
from E. L. Thorndike and Skinner, hunting the one
best sequence of problems for teaching arithmetic, to
Rudolf Flesch and his admirers, reducing Paradise Lost
to a comic book. If the engineering psychologist suc-
ceeds: information rates will be so reduced that the
most laggard of us can keep up, visual displays will be
so enlarged that the most myopic can see them, auto-
matic feedback will prevent the most accident-prone
from spoiling the work or his fingers.

Obviously, with every inch of success the engineer
has, the tester must retreat a mile. A slight reduction in
information rate, accomplished once, reduces forever
the validity and utility of a test of ability to process
data. If, once the job is modified, the myopic worker
can perform as well as the man with 20/20 vision,
Snellen charts and orthoraters are out of business. Nor
is the threat confined to the industrial scene. If tran-



quilizers make everybody happy, why bother to diag-
nose patients to determine which treatments they
should have? And if televised lessons can simplify
things so that every freshman will enjoy and under-
stand quantum mechanics, we will need neither
college aptitude tests nor final examinations.

It is not my intention to warn testers about
looming unemployment. If test technology is not
greatly improved, long before the applied experimen-
talists near their goals, testing deserves to disappear.
My message is my belief that the conflicting principles
of the tester and the experimenter can be fused into a
new and integrated applied psychology.

To understand the present conflict in purposes, we
must look again at historical antecedents. Pastore (36)
argues with much justice that the testers and classifiers
have been political conservatives, while those who try
to find the best common treatment for all— particularly
in education—have been the liberals. This essential
conservatism of personnel pyschology traces back to
the days of Darwin and Spencer.

The theory of evolution inspired two antagonistic
movements in social thought (10, 42). Darwin and
Herbert Spencer were real determinists. The survival of
the fittest, as a law of Nature, guaranteed man’s superi-
ority and the ultimate triumph of the natural aristocrats
among men. As Dewey put it, Spencer saw “a rapid
transit system of evolution ... carrying us automati-
cally to the goal of perfect man in perfect society” (17,
p- 66). Men vary in their power of adaptation, and in-
stitutions, by demanding adaptation, serve as instru-
ments of natural selection among men. The essence of
freedom is seen as the freedom to compete for survival.
To Spencer, to Galton, and to their successors down to
the present day, the successful are those who have the
greatest adjustive capacity. The psychologist’s job, in
this tradition, is to facilitate or anticipate natural se-
lection. He seeks only to reduce its cruelty and wastage
by predicting who will survive in schools and other
institutions as they are. He takes the system for
granted and tries to identify who will fit into it. His
devices have a conservative influence because they
identify persons who will succeed in the existing insti-
tution. By reducing failures, they remove a challenge
which might otherwise force the institution to change
(49).

The experimental scientist inherits an interpre-
tation of evolution associated with the names of Ward,
James, and Dewey. For them, man’s progress rests on
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his intelligence; the great struggle for survival is a
struggle against environment, not against competitors.
Intelligent man must reshape his environment, not
merely conform to it. This spirit, the very antithesis of
Spencerian laissez-faire, bred today’s experimental
social science which accepts no institution and no tra-
dition as sacred. The individual is seen as inherently
self-directing and creative. One can not hope to predict
how he will meet his problems, and applied dif-
ferential psychology is therefore pointless (39, p. 37).

Thus we come to have one psychology which ac-
cepts the institution, its treatment, and its criterion and
finds men to fit the institution’s needs. The other psy-
chology takes man-—generalized man—as given and
challenges any institution which does not conform to
the measure of this standard man.

A clearer view of evolution removes the paradox:

The entire significance of the evolutionary method in biology
and social history is that every distinct organ, structure, or
formation, every grouping of cells or elements, has to be
treated as an instrument of adjustment or adaptation to a par-
ticular environing situation. Its meaning, its character, its
value, is known when, and only when, it is considered as an
arrangement for meeting the conditions involved in some
specific situation (16, p. 15).

We are not on the right track when we conceive of ad-
justment or adjustive capacity in the abstract. It is
always a capacity to respond to a particular treatment.
The organism which adapts well under one condition
would not survive under another. If for each
environment there is a best organism, for every or-
ganism there is a best environment. The job of applied
psychology is to improve decisions about people. The
greatest social benefit will come from applied psy-
chology if we can find for each individual the
treatment to which he can most easily adapt. This calls
for the joint application of experimental and correla-
tional methods.

Interaction of Treatment and

Individual in Practical Decisions

Goldine Gleser and the writer have recently published
a theoretical analysis (11) which shows that neither the
traditional predictive model of the correlator nor the
traditional experimental comparison of mean differ-
ences is an adequate formulation of the decisions con-
fronting the applied psychologist. Let me attempt to
give a telescoped version of the central argument.
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