








An Outline of
CENERAL PSYCHOLOCQCY

REVISED EDITION

BY
DQUGLAS FRYER, Ph.D

Dyrector Lecture Course 1n General Psychology
Univeraty College, New York Unversuy

AND

EDWIN R HENRY, Ph.D.

Iervuy C favman, Depariment of Psychology
Universttv Coilege, New York Umrersity

NEW YORK

BARNES & NOBLE, INC.



Copynght, 1937
By Barnts & Nostg, INC

Fiest Edition 1934
Revised Edition 1937
Reprinted 1941
Reprinted 1942
Reprinted 1943
Reprinted 1945
Reprinted 1946
Reprinted 1947

Printed in the Unsted States of Amence



PREFACE TO REVISED EDITION

The revised edition of this Outline is unchanged in point of view,
scope, and arrangement of material as described below. Certain passages
have been rewritten for clearness and exactness, specific factual material
has been added, and most important, this edition includes references
to thirteen new textbooks agd revisions that have been published since
this book was first issued Rfhan a year ago.

This Outline is a condensed guide to the subject of psychology and
presupposes additional reading, either preceding or accompanying its
study. Specific references are included at the beginning of each chapter
to facilitate the selection of readings. Objective tests will be found im-
mediately following the index.

The book contains facts and generalizations important to psychology
as a general science. Contributions to this general knowledge are in-
cluded from social, racial, animal, abnormal, and other special fields of
psychology. Dates and names of investigators are given to show the
historical development of the science.

For the convenience of the reader, the Outline is divided into four
parts. The introduction sketches bricfly the historical background out
of which modern scientific psychology has emerged. Suggestions for
the efficient study of general psychology also are included. Elemental
facts and generalizations are considered in Part A, and a more detailed
discussion follows in Part B where psychological activity is studied more
as it would be observed under the natural conditions of life. Part C s
an intensive study of the organisin 1n its integrative aspects.

While Parts A, B, and C arc arranged in omnibus fashion, and
offer a genctic development of knowledge, they have distinctive uses
according to the purposes and levels of study. Part A is an introduction
to general theory and facts such as might be used, with the accompany-
ing references, in a one term or semester course in general psychology.
Part B, likewise, could be used independently where the emphasis is
upon application and interest is in detailed facts of objective and group
observation. Conscious activity is neglected in this part. Part C taken
alone, with a review of chapters | and Il, offers material for a more
advanced study of the organism’s contribution 1o its own activity. The
book as a whole is a review, which can be made as extensive as the
student wishes through reference reading, of what is generally recog-
nized as the field of general psychology.

An adequate system of psychological facts and generalizations is
unattainable at present. The point of view of this book is dynamic;
psychology is viewed as a study of organismic integrative activity.

D. F.—E R. H
May, 1937.
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INTRODUCTION TO THE STUDY OF
GENERAL PSYCHOLOGY*

Most thinkers have a faith that at bottom there is bus ome
Sctence of all things, and that until &l is kmown, no one thing
can be completely known. Such a mem, if realized, srould be
Phdosophy. Meanswhile it 15 far from redlized; and instcad
of st, we have a lot of beginnings of ktwwfedge made in differemt
places, and kept separate from each other merely jor practicsl
convenience's uke, wntil with later growth they may rus snto ome
bdody of Truth . . Psychology as & netural science deals with
things in the same pwm'al and provisionsl way . . . .

—Wrriam Jarss
American Pioncer in Psychology

A science is a unit of facts or knowledge of observable existences.
The facts of relationships between living organisms and their environ-
ment constitute the science of Psychology.

I. THE HISTORICAL BACKCROUND OFf PSYCHOLOGY

Psychology has both a traditional and a scientific history, as has
any other science. As an experimental science it dates only from about
1875—sixty years ago—although psychological experiments werp per-
tormed by physicists and physiologists earlier in the nincteenth century.
Traditionally, however, psychology is as old as man himself, and man
philosophized about the nature of mind earlier than he did about matter.

A. Primitive Netions of Mind and Soul

Primitive peoples believed that all natural phr.nomcna were caused
and directed by certain dynamic forces. ‘Hidden men’ wese in the light-
ning, thunder, rain, sun, etc. These hidden men were dynamic and
active agents directing all the forces of the cosmos. Each person was

* The following refercnces are suggested as readings in connection with this Intro-
duction to the Study of General Psychiology. .
Dashiell, Fundamentals of Geneval Psychology (1937), 1.23.
Dashicll, Fundamentals of Objective Psychology (1928). 1-21,
Dockeray, Gemeral Psvchology (Rev. Ed. 1918), 1.45
Fernberger, Elcmedtary Gonsval Psychology (1936), 1-37,
Hulin, 4 Short History of Psychologvy (1934), pp. 189,

Piltabury, Mistory of Psycholoay. In Skinner: Readings in Psychology
(193%), 781 804,

Vaugban, Gemerad Psvchology (1936), 3-106
Warren and Carmichael. Elements of Human Prvcholopy (1930), 117,
W:;szopr; :’.Ey;halm ferm the Stawdpeint of a Brhavorist (Third Ed.,

For an m'lunvn historical statement of the vise of paychalogy as a science read
Boring: A Hintory of Experimental Psvcholagy (l929§? pp. 669,
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also inhabited by a hidden man, or by hidden men, causing and direct-
ing the actions of the individual in whom he resided. These dynamic
forces came to be called mind or soul.

The theory that some form of mind directs the actions of the in-
dividual (and his environment) has been called animism. This view of
mind is held by most modern primitive races, and it is the explanation
used by civilized man to account for those actions of which the cause is
obscure. Such a directing force (mind) cannot be studied experimentally
until it has been isolated and shown to exist. Until it is described and
measured it is only a pseudo-scientific conception.

B. Eardy Greek Theorles

Primitive man was not concerned with attempts to study the
cosmos. But with the coming of civilization, which brought with it
leisure time and greater specialization of individual activities, certain
curious men began to analyze the cosmos into elements. Among them
were Thales (585 B.C.), who thought the cosmos was made of water,
and Heraclitus (500 B.C.), who said the essential element was an
“abstract change.” Any theory explaining the cosmos in terms of one
clement is called momism.

Others attempted to analyze the cosmos into several eclements.
Empedocles (450 B.C.), for example, posited earth, air, fire, and water
as the elements. Such a theory is called pluralism.

As new knowledge developed, theories of the cosmos became more
objective in explanation. By the time of Plato the mind-body problem
had arisen. Plato brought this controversy to a head by definitely
recognizing two classes of phenomena: “things” and “ideas” (387 B.C.).
Ideas came from two sources: some were innate and came with the
soul; others were the products of observations through the sense organs.
Thus we have a clear statement in these early times of the theory of
psycho-physical dualism.

Aristotle (335 B.C.) followed the teachings of Plato and added a
great deal of knowledge concerning the physiology and anatomy of
the body. He made the body a more important factor in the analysis
of the behavior of man. In many respects, his greatest contribution
to the history of psychology was in placing emphasis on the sense organs
as sources of knowledge and ideas. He described three types of soul:
the plant soul, the animal soul, and the rational soul. He explained
that the recurrence of ideas was due to association. That is to say,
the reappearance of one factor of a situation serves to recall ideas
originally connected with the situation, The associations were made
by contiguity, similarity, and contrast. This later became the doctrine
of associationism in psychology. Finally, Aristotle stressed the empirical
method of observation, the basis of all ‘scientific methods.
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€. Developments During the Christian Enn

During the next few hundred years the emphasis shifted from the
empirical study of the cosmos to a discussion of ethics. Zeno, The
Stoic, pronounced the doctrine of the eternal human soul (308 B.C)).
At the same time Epicurus (306 B.C.) advanced the doctrine of ‘free-
will,’ and denied the idea of immortality. These were followed, after
the birth of Christ, by a shift from cthics to religious and
spiritual doctrines. While the ideas propounded by the ecarly
Christian thinkers influenced trends 1n philosophy, they added but
litle to the study of man’s behavior from the psychological point of
view. St. Paul did classify subjective experience as dependent on soul,
mind, and body (67 A.D.). This classification has existed to the pres-
ent, especially in the field of theology. St. Augustine described conscious
activity and stated his belief in its unifying and continuous development
(396 AD.). He also introduced and made use of the method of intro-
spection in the observation of conscious activity.

From this time on practically nothing of interest psychologically
occurred until the doctrines of realism, nominalism, and conceptualism
were introduced during the cleventh and twelfth centuries. By the
middle of the thirteenth century a renewed interest in science and
philosophy became apparent. A reaction to the doctrines of The Church
was also appearing. An attempt to harmonize science and religion
was made by Aquinas (1257), when he differentiated between religious
and scientific truth. According to him, scientific truth was based upon
observation and experimentation whereas religious truth was based
upon the Divine Authority of the Church. During this entire period,
from the first to the sixteenth century A.D., the chief interests in the
discussion of mind and soul were from the religious and spiritual
angle. The next notable advances occurred with the revival of science
and the philosophical publications of Descartes.

D. The Revival of Science

© The scientific awakening began about 1500 A.D., along with
nuinerous geographical discoveries. By 1600, many notahle scientific
investigations were well under way. Ameong the more important ones
were thosc of Copernicus (1543) in astronomy, Kepler (1609) in
astronomy and vision, Galileo (1609) in optics and astronomy, Newton
(1672) in physics and in the psychology of vision, and Harvey (1628)
in physiology. Perhaps the chief contribution to psychology by these
scientists was their emphasis upon the objective study of facts in general,

The study of the human mind was still largely a philosophical problem.

L Developments in Philossphy
Descartes and his followers revived the dualism of Plato and con-
sidered the mind, or soul, as a spiritual entity, while the body was
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treated as a machine (1650). Descartes is the forerunner of a modemn
dualism in psychology. Spinoza (1665) comsidered mind and body as
but, different aspects of the same substance. Modern exponents of this
view call it the doubdle aspect theory.

A reaction to the contemporary emphasis on dualism is found in
the writings of Thomas Hobbes (1651). He held to the theory that
man was a machine possessing nothing not found in any other machine.
He revived and extended monistic doctrines and may be thought of
as the forerunner of monism in modern psychology.

In England, where conscious activity had become the problem of
interest, a return was made to the associationism of Aristotle. This
line of thought lasted well into the 19th century. Locke had early
(1690) stated that there were no innate ideas, Mind was a complete
blank at birth and all ideas were obtained through the sense organs.
The eavironment, not God, gave rise to at ideas. Berkeley {1719},
on the other hand, thought that all ideas came from God and the
external world existed only as a mental state. Hume (1739) carried
the logic of Locke and Berkeley further and denied the existence of
both God and the external world as the source of ideas. Nothing was
real in life but sensitivity (sensations and ideas). Ideas were recalled
through associations by similarity, contiguity, and by cause and effect.

Following these mind-philosophers came a long list of philosopher-
psychologists, all of whom advocated some form of associationism as
the real explanation of mental activity. Included in this group are
Hartley (1749), James Mill (1829), John Mill (1843), Spencer (1855).
and Bain (1859). Hartley described the physiological correlates of
dssociation as vibrations in the myelin sheaths of nerves. Association
theory occupied a paramount place in English psychology until after
the advent of Darwin (1859) and the subsequent interest in anthropo-
metrics and individual differences (Galton, 1869), and statistics (Pearson,

Spearman).

While these developments were taking place in England the
doctrine of mental faculties was introduced in Germany by Wolff (1734)
and extended and completed by Kant (1781). The doctrine of mental
faculties classified mind into departments, such as the intellecs, the
eémotions, and the will, and considered that mental activity resulted
from a faculty, or group of faculties, which functioned independently
of the rest. Gall (1809) assembled and reclassified the faculties (twenty-
seven in number) and related each to a definite cranial area. His theory,
known as ‘phrenology,’ is unsupported by modern scientific knowledge,
but it is practised today by fortune tellers and pseudo-vocational advisers,
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1. THE RISE OF DXPERIMENTAL PSYCHOLOGY

During the latter part of the 18th and the carly l9thoenturics,
many notable discoveries were made in the fields of physiology, neur
ology, physics, mathematics, etc., which had a considerable effect on
the development of expenmcntal sychology. Haller (1759), Whyu
(1750), Galvani (1792), Bell (1811), and Magendie (1822) made im-
portant discoveries concerned with functions of the nervous system and
muscles, and Flourens (1824), Broca (1861), and Fritsch and Hirzig
(1870) investigated the functions of certain portions of the brain.

Bessel (1823), an astronomer, had become interested in individual
differences in speed of reaction and had evolved the concept of the
personal equation. The stage was being set for an experimental science
of psychology but much ground-breaking had yet to be performed.
Philosophical speculations concerning the nature of mind, investigations
into the nature of the nervous system andintcrcstindiﬁercnocsamong
individuals were contributing to this development.

A. [Experimants] Poycholegy in Germany

Early psychological experiments were carried on by E. H. Weber
about 1830. Among other things, Weber studied the correlation between
stimulation and the resulting sensitivity (sensation). He was followed
closely by J. Miller (1834), who worked on visual spacc perception
and developed the theory of the ‘specific energy of the nerves’ as related
to the different sensitivities. Fechner (1860) gave us the psycho-physical
methods for the observation of conscious activity. He extended Weber’s
work, modified his conclusions, and reformulated on a mathematical
basis the Weber law of the relation of stimulation and sensitivity.
Helmholtz (1863) developed theories of color vision and audition, based
upon experimental work, and Hering (1878) also formulated a theory
of color vision as the result of work in this field. The color vision theogies
of Helmholtz and Hering and the theory of audition of Helmholtz are
standard theories today. Helmholtz’s investigations are equally important
in physics, physiology, and psychology, and most of the experimental
work of this period wids of a border line nature as far as psychalogy is
concerned. Psychology was only emerging as an experimental science
during the latter half of the nineteenth century.

Experimental psychology may be said to date from the first officially
recognized laboratory of psychology, which was founded at Leipzig,
Germany, in 1879 by Wilhelm Wundt. Wundt is credited with the first
strictly laboratory experiment in psychology in 1849. His chief experi-
mental interest was in conscious activity and in determining the gructure
‘l’!ol‘:‘ mind, although be wrote much of a speculative nature, as in his

Psycholo Psychologists from many countries, and
from d:?cUn ”Sua:ys, went to study with Wundt who was d::m“ my
nized leader of the new science of psychology.
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K.  Puaychelegy In England and France

The emphasis since the latter part of the 19¢h century in France
has been upon abnormal psychology and mental tests. Ribot, in ex-
plaining memory and the relationship of somatic conditions to mind,
introduced material from the abnormal field (1885), and Binet and his
colleagues, devised the first intelligence test in 1905. :

Early developments in England have already been mentioned as
concerned with the conscious association of ideas, which was purely
menta! philasophy. Laboratory psychology was slow in taking root in
England. But under the biological influence of Darwin, the productive
field of individual differences was explored by Galton (1869) and led
to the development of statistical methods in which England took werld
leadership with such men as Pearson and Spearman.

C. [Peychology in America

Three lines of influence are manifested in the activities of American
psychologists, namely: the experimental laboratory emphasis of 'Wundt
(1879), the Darwinian theory of evolution (1859), and the mathematical
concept of the normal probability curve (Gauss, 1809). All are re-
flected in the laboratory experiments, the genetic studies, and the
statistical techniques of American psychology.

D. American Pioncens

James (1842-1910) probably influenced the thinking of his con-
temporaries and successors more than any other single American psy-
chologist. His carly training had been in physiology, but by 1875 he
was teaching psychology and demonstrating his lectures with experi-
ments. He studied memory and the transfer of training experimentally,
devised what has been the most stimulating theory of emotions, and
by his textbook, Principles of Psychology (1890), influenced American
psychology and education for many years.

G. Stanley Hall, (1844-1924), pionecr Genetic Psychologist, exerted
a tremendous influence upon psychological theory in American educa-
tion. He introduced the child study movement into America and wrote
extensively on child psychology, adolescence, and senescence. Hall
founded the first psychological laboratory in this country at Johns
Hopkins (1883) but soon went to Clark University as its president
(1889). He founded the first psychological journal in America, The
American Journal of Psychology (1887), and was the first president
of the American Psychological Association (founded in 1892).

Among other pioncers who exerted their influence along special
lines, are Ladd (1842-1921), who worked in the field of physiological
psychology. and Catell (1860- ), who supplied the impetus to the
mental testing movement and the study of differential psychology in
America.
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£. Ten Historical Landmarks

A short list of landmarks, in the development of psychology as an

experimental science, follows.

1860 Introduction of psycho-physics with publication of Fechner’s
Elemente in Germany.

1873 Introduction of Experimental Psychology with publication of
Wundt’s Physiologische Psychologie in Germany.

1877 Development of correlation method by Galton in England.

1879 Founding of first laboratory of psychology by Wundt in Germany.

1881 Founding of first journal of Psychology (Philosophische Studien

~ and later Psychologische Siudien) by Wundt in Germany.

1883 Introduction of psychometrics with publication of Galton’s
“Inquiry Into Human Faculty” in England.

1885 Development of Sigma Measurement (1000th of a second or a
mllluecond) by Cattell in America,

1887 Founding of the first American journal (The American Journal
of Psychology) by G. Stanley Hall.

1890 Establishment of Dynamic or Functional Psychology with pub-
lication of James's “Principles” in America.

1892 Founding of first association of psychologists (The American
Psychological Association) with G. Stanley Hall as President.

Hi. PSYCHOLOGY AND COMMON-SENSE (PRACTICAL PSYCHOLOGY).

Science and common-sense deal with the same material, but com-
mon-scnse conclusions are frequenty erroncous because of the confused
relation between cause and effect. An anthropologist tells a story of
2 very queer custom of an Eskimo tribe in which the wrong cause is
related to a desired effect. Fishermen of the tribe, before entering the
boats to go fishing, must throw a ham-bone over their left shoulder.
This custom originated during a famine. The men had been fishing
daily without success. One day a fisherman picked up a ham-bone
to throw it out of his way before stepping into his boat. He happened
to cast it over his left shoulder and because that day's efforts netted a
very large catch of fish, the wise men of the tribe interpreted this
behavior to be a necessary prelude to fishing. We see in this custom
an erroncous common-sense connection between cause and effect. It
illustrates the development of many traditions, opinions, and ways of
doing things in various societies.

Everyong is a common-sense psychologist just as he is a common-
sease physicist, chemist, or biologist. We make judgments concerning
the behavior of people before we study psychology as a science, just as we
did of physical objects before we studied physics or chemistry. But
because our daily life is so closely related to the behavior of other people,
we are less inclined in the psychological field to recognize the distinction
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between scientific observations and those which are made in the hap-
hazard fashion of daily intercourse. We accept common-sense opinions
without question .when they concern other people. We would question
such opinions immediately if they were made in the field of mechanics.
The field of psychology is peculiarly susceptible to looseness of opinion.

It must always be kept in mind that common-sense psychology is
based upon casual observations, which may or may not be accurate. It
teaches us, through experience and through reflection upon the way
others act in certain situations, how people are likely to act in the
future. However, it is still a common-sense psychology and its con-
clusions are often inaccurate. The chief distinction between common-
sense psychology and scientific psychology lies in the method of arriving
at generalizations. The scientific method increases the reliability of
observation.

IV. SCIENTIFIC PRINCIPLES

Six general“scientific principles, with which the reader may already
be familiar, are the basis for psychological investigation and experi-
mentation.

A. Sclentific Method

Psychology, like all other sciences, employs the method of observa-
tion. Observation under highly controlled technique is called an experi-
ment. "The experiment is observation in its most scientific stage. In
any psychological investigation numerous observations are made. Take,
for example, the study of the curve of learning. Observations are made
upon the progress in learning of a great many individuals which when
averaged or classified are shown as a learning curve typifying learning
in gcral. The learning curve is the law, or generalization, of progress
in learning and it may be verified over and over with many kinds of
learning, e.g., foreign languages, mathematics, acts of skill, and so on.

A scientific investigation involves:

(1) observation—the collection of a large body of facts,

(2) classification—the grouping and averaging of these
facts,

(3) verification—duplicating the conditions of the investiga-
tion until there is no doubt of the uniformity of
results, and

(4) generalization—the formulating into law of this
uniformity.

Persistent training in observation is necessary for accuracy; per-
sisent training in controlling outside influences is always necessary to
obtain an exact measure of the phenomenon being studied. This is
what is meant by laboratory training. The investigator should be trained
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in observing the particular item under study. He should arrange care-
fully the setting of the material, climinate outside influences, and thén
describe these conditions so that the experiment can be repeated by
others for verification.

Provisions to securc unprejudiced observations are an important
feature of the scientific method. Since observers, despite diligent train-
ing, are rarely absolutely accurate and sometimes misled by expectation or
desire, the scientific method makes provision for repetition of observations.
But even under the most carefully controlled conditions, the finest
observers frequently secure results that are incomplete and erfoneous.
Much ingenuity has, thercfore, been employed in the search for me-
chanical devices designed to supplement or supplant ordinary observa-
tion. Advances in psychology, as in other sciences, have resulted from
the invention of instruments that have made observations more detailed,
accurate, and intensive. Whenever possible the investigator should
supplement his observations by the use of such mechanical devices, espe-
cially those which yield a permanent record of facts. He should present
the observed data in quantitative terms as far as possible and these data
should be analyzed by statistical methods in order that their reliability
may be ascertained.

B. Sclentific Viewpoint

The scientific point of view of doubting everything is maintained
in psychology. There is always the temptation to guess or imaginc the
results that seem most likely.

Everyone has an opinion about almost every subject. These opinions
are just as likely to be wrong as right. Superstitions and group opinions
are passed down from generation to generation,

The origin of opinions and of the ways of doing things is most
admirably discussed by Wm. Graham Sumner in his book, Folkways.
These folkways are really group habits or common responses to like
situations, e.g., ways of plowing or tilling the soil, ways of dressing,
ways of building houses, treatment of children, drunkenness, methods
of religious worship, etc. Some of these ways are considered necessary
for social welfare. They are described by Sumner as the group mores,
or the ways of doing things for which society will punish the trans-
gressor. In the story of Eskimo life we have an illustration of the de-
velopment of mores.

The scientific psychologist is the doubter and the tester of all
opinions relating to mental activity. He is a doubter of all conclusions
gained by the common-sense method—and by the scientific method if
they have not been verified. So with the physiologist for physiological
%:ion; s0 with the physicist for opinions upon physical phenomena.

scientist is always a doubter.
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C.. Only Observable Phenomens Investigated

The psychologist believes, along with other scientists, that only
such matters, or phenomena, as can actually be observed to exist can
be investigated. This workable scientific theory takes for granted the
reality of time and space and the quality and quantity of matter, or
phenomena, as they exist in space and time.

Psychology does not include mystical forces, spiritual entities, un-
known - powers, and the like. Scientific psychology is concerned with
mental life in so far as it is observable, just as physics or chemistry are
concerned with matter that is

D. Psychological Events Have a Cause :

This statement may be made for all sciences. It is called universal
determinism. The laws of psychology, and of all the sciences, are the
proof of it. Each event has a cause and this event in turn was caused,
and so on.

This causal sequence exists in mental activity. Every thought has
a cause. Every act has a cause. There are no isolated situations in
mental life. This is simply saying that mental activity obeys natural law.

Recognition of the causal sequence of mental situations is nothing
new. Aristotle and Plato took this view. Freedom of action in the
sense of causelessness is an empty concept. Many notions of the freedom
of action, or the freedom of the will, are of the kind spoken of by
Hobbes: “A top, which is spun by a boy,” says Hobbes, “and runs
about, first towards one wall then towards another, would think, if it
perceived its own motion, that it moved about by the exercise of its
own will, unless it happened to know what was spinning it.”

Uncaused action is a notion of the unthinking man. Some believe
1n a causal sequence with an intervening supernatural power. There
are as many varicties of beliefs in uncaused action as there are pickles.
All arc unscientific. Mental phenomena follow the law of causal se-
quence. In order to understand the thoughts and actions of man we
must treat them as we treat the movements of physical bodies. Every
cvent has a cause.

E. Peychology is not Concermed with Bthica! Valuew

Lack of concern with ethical values is characteristic of all sciences.
Science has no relation to moral issues. Psychology investigates mental
activity without praise or blame—without evaluating the activity. There
is no good or bad, no useful or useless, no vulgar or refined, no right
or wrong, no moral or immoral, in science. The scientist is a secker
after facts, after the natural sequence of cause and effect. To raise a
moral issue about these facts is not within the province of the scientist.
Of course, the knowledge uncovered by the scientist may be of tre-
mendous social importance, but to the scienvist it remains just facts.
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F. Peychelogy Accepts Hypethesss or Theerles

While science aims at gencralxzat:on into laws from the clasnﬁca-
tion of observations, before this is possible it often accepts a hypothesis
or theory that explains most of the known facts, or one which has the
widest application. This is used as the point of attack for future
investigation.

However, it favors the simplest explanation. This is the Law of
Parsimony, which is stated best in psychological terms in what is known
as Lloyd Morgan’s Canon (1899): “In no case may we interpret an
action as the outcome of the exercise of a high psychical faculty (mental
activity) if it can be interpreted as the outcome of the exercise of one
which stands lower in the psychological scale.”

V. A PRELIMINARY DEFINITION OF PSYCHOLOGY

Psychology has been called “the study of the mind,” and while
this is not doubted, the definition leads one into a philosophical
discussion of the nature of and existence of mind. Such a discussion is
fruitless, for we cannot know what mind is until we assemble all of
the facts about it, and this is the purpose of psychological investigations.
We want a working definition of psychology. One was proposed as
follows: “Psychology is the study of human nature.” We seem to
understand this because it is practical and appeals to our common-sense.
But ‘human nature’ is a term fully as vague as mind. We have the
same difficulty in agreeing upon what is human nature as we did upon
what is mind.

The only dehinition of psychology which seems cntirely satisfactory
(and it would also define any other science) might be stated as follows:
“Psychology is the assembled verifiable facts of investigations from the
psychological point of view.” So we see that it is the psychological point
of view which should be defined. Following is a preliminary definition
of point of view in psychology. The science of psychology stmdies
the mass activities of living orgamisms. It is concerned with coordi-
nated activities of animals and human beings, which are studied as a
whole or as a unit. Psychologists are interested in these activities as
they are expressed both in consciousness and in behavior.

Vl. THE DEVELOPMENT OF OBJECTIVE TESTS

In 1885, Ebbinghaus in Germany devised the frst completion
test in a study of memory. He gave sentences with one word missing
and a blank left to indicate where the word belonged. The subject
was required to recall the proper word and write it in the blank space.
Ebbinghaus" work has formed the basis for the development of this
important form of measuring the ability to recall..
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Recognition is mothcnformofmemotycxp:emon Recognition
tests were devised and used as carly as 1914. In these tests, a state-
ment js presented and the subject is asked to recognize it as being either
right or wrong. In another form of the recognition test the statement
is given with several answers, one or more of which is correct.

Recall and recognition are both expressions of knowledge. Tests
of recall and recognition tell how much one knows in the study of
psychology® or any other subject.

These test techniques have scveral advantages: (1) a wider
range of subject-matter can be included than in the essay examina-
tion because the student has litde to write to indicate his selection of
an answer. (2) The papers can be marked by the use of a stencil,
or prepared answer key, and require only a short time for correction.
(3) The scores obtained are less influenced by opinion; regardless
of who marks the papers the scores will be the same since the marking
is done by stencil.

A. The Tree-Falsa Test

One of the tests for recognition of previously encountered facts is
the ‘true-false, or ‘plus-minus,’ or ‘right-wrong,’ test. In this test a
statement is given and the student is required to indicate whether the
statement is true or false. In such tests, if a statement is partly truc
and partly false the student is directed to judge it as false. An item
must be entirely true to be considered true, Following are some true-
false statements covering the preceding discussion. Indicate your answer
by placing a T before each true statement and an F before cach false
statement. The first item is answered correctly.

F, . L. Locke deaied the existence of God and the external world

2. The theory of psycho-physical dualism mantains that only sensations
- and ideas are real.

Aristotle explained the occurrence of ideas as being due to association.
Descartes and his followers revived the dualism of Aristotle.

William James was an exponent of the genetic study of psychalogical
activity.

Wilhelm Wundt was interested in determaning the structure of the
mind.

Cattell worked chicfly in the field of physiological psychology.

The development of modern sacntific psychology dates from 1859.
A conc;ption w!ﬁch canpot be isolated and shown to exist cannot
be studied experimentally.

10. Evcry cvent may or may not have a cause depending upon whether
it is 3 physical or a mental event.

Vo

oSN &

* In Appendix ] are six tests on the chapters to folluw in this book. The book s
divided into three parts and there are two tests After cvmpleting
tPheﬂmédy':kfePln A, vuke Ta‘tr!il and 11; after Part I take 'F:m HI and IV; after

‘ ’
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B. The Muiltiple-Chelce Test

Another test of recognition is the multiplechoice or multple-
response test. In this test a statement is made and the student is required
to answer by selecting the correct one, or more, of several given answers.
Below are some multiple choice items based on the preceding discussion.
[ndicate the correct answers by printing the letter or letters on the
ine before each item. The first item is answered correctly.

L 1. The correlation method was first developed by (A) G. Stanley Hall,
(B) Ladd. (C) Binet, (D) Galton, (E) Maller.

2. The activities of American psychologists have been influenced by (A)
the mathematical concept of the normal probability curve, (B) Wundt’s
Folk Psychology, (C) the Darwinian theory of evolution, (D) the
experimental laboratory emphasis of Wundt, (E) Ribot’s explanation
of memory and the relationships of somatic conditions to mind, (F)
the concept of & personal equation.

3. A view of mind as a directing force has been held by (A) Hobbes,
(B) modern primitive races, (C) Galen, (D) British empiricists.

4. (A) Anaximander, (B) Anaximines, (C) Pythagoras, (D) Thales,
(E) Empedocles thought the cosmos was made of water.

5. The doctrinc of the cternal human soul was introduced by (A) Galen,
(B) Epictetus, (C) Epicurus, (D) Zeno, (E) Democritus.

6. The theory of mental faculties was formulated by (A) John Mill,
(B) James Mill, (C) Bain, (D) Wolf.

7. By universal determinism is mcant: (A) In no case may we interpret
an action as the outcome of a high psychical faculty if it can be
interpreted as the outcome of one lower in the psychological scale,
(B) Every effect has a cause, (C) Every law of pature is simply a
description of a high corrclatuion, (D) Every event is intelligible only
as a direct effect of an active universal soul.

C. The Matching Test

The matching test is a more difficult form of the multiplechoice
test. Two sets of items are given and the student is required to in-
dicate the items which belong together. In the following test the two
items should be matched. Print on the line at the left of each number
the letter beside the answer at the right which goes with the statement
at the left. The first item-is answered correctly.

Cc 1. Introduced the usc of the intro- Ansayors

specdve method.

2. Finst stated the doctrine of ‘free-will”  A. Galoa

3. Advocated two kinds of truth: B, Hartley
religious truth and scientific truth. C & A .

4. Was a noted English associationist. ugusine

5. Formulated the ‘recapitulation D. Aquinss
theory' in psychology. E Hall

6. Name of the theory that same form .
of mind directs events in the cosmos. F-  Animism

7. Invented the correlation method. G. Epicurus

8. Founded the Arst peychologicst H. Wundt

laboratory.
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D. The Completion Tt

The completion test is a test of recall. A statement is given with
a word, or phrase, missing. The student is required to supply the
missing word, or words, to make a complete and true statement. In
the completion test below, which is based on the preceding discussion,
the number of words necessary to complete each statement, and make
it true, is indicated by the figure in the parentheses. Write the required
words on the appropriate line at the right of each statement. The first
statement is answered correctly.

1. For Anstotle, associations were made by (1), (1),
and (1). Contiguity

Similarity
Contrast

¢
2. Fechner developed the (1) methods and attempted
1o formulate the laws of (1) on a (1) bass.

3. French psychology dunng the latter pant of the
mneteenth century placed particular emphasis on
{(2) and (2).

4. That mind and body are but different aspects of
the same substance was first advocated by (1)
This view 15 now known as the (2) theory.

5. The method of introspection was introduced by
.

6. The doctnine of mental facultes classified mund
into such depariments as (1), (1), and (1).

7. The theory of ‘phrennlogy’ was introduced by (1)

8. Plato recogmzed twn classes of elements: (1) and

(0.

9  Arnstotle described three kinds of soul: the (1)
soul, the (1) snul, and the (1) soul
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10. A scicntific investigation involves four stepe: (1), ...,
(1), (1), and (I). )

Vil. REFERENCE WORK IN PSYCHOLOGY

No person can come to grips with the facts and principles of a
science through one reading of a general textbook upon the subject. It
is desirable to read widely even though he reviews much that he has
read before. There are numercus excellent textbooks in general psy-
chology which are written to summarize the facts and principles of
the science. Texts having the word ‘experimental’ in the title emphasize
the methods used in the collection of scientific data. Some books present
a particular theoretical point of view.

After general familiarity with the science has been attained it is
not desirable to read oaly textbooks. Books in specialized fields, such
as physiological psychology, intelligence measurement, mental ab-
normality, and the like, o?; more intensive reading in facts and prin-
ciples. They are for the reader who desires to search deeper in a special
field.

Reports of research (articles and monographs), which are in scientific
journals, are the sources used in the assembling of facts and principles
of psychology. General books are written from these original sources.
A student of psychology should be familiar with such journals as the
American Journal of Psychology (founded in 1887), the British Journal
of Psychology (founded in 1904) and the P:ychological Abstracts, which
abstracts all journal literature in Psychology.

A. Chapter Referonces

Preceding each chapter in the text which follows are references
to books discussing the topics of the chapter. The list, while not in-
clusive of all books with material upon these topics, is representative of
recent textbooks and includes references to older or specialized books
where there are discussions of important facts and theories which will
be of interest to the reader. No references to journals are included. Such
references may be found in the Psychological Abstracss. Textbooks
differ as to their content, organization, and theoretical viewpoint. For
this rcason a student should review scveral textbook references even
though they overlap and duplicate each other.
_ Some of the references, introducing cach chapter in the text, are
in bold-face type. These are ‘Preferred Readings,” which are selected be-
cause they cover a wide variety of the material upon the topics of the
::ﬁ:r, offer contrasting points of view, and are most accessible to the
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8. A Bibllography of Conersl Poyshelegy

The bibliography of books in General Psychalogy, which follows this
introduction, includes works representing the science as a whale and
important ficlds of the science. All books which are listed in the chapter
references are included in the bibliography.

A student of psychology will wish to own some of these books for
personal reference and study. He will not wish all of them to be text-
books in which is included essentially the same material. In the bibliog-
raphy, ten of the references arc in bold-faced type. These books are
thought of as an up-todate ‘Ten-book-shelf in General Psychology.’
They form 2 small reference library introducing the student to general

psychology.

BIBLIOGRAPHY OF GENERAL PSYCHOLOGY
(Ten-Book-Shelf in Bold-faced Type!

Achilles, P. 5., Psycholog g ot Work. New
York: McOraw-Hill, 1932, Pp. 260.
Allport, F. H., Socal P

ouzﬁton-\hﬂlm, 1924,

hology. Boston:
. 453,

Basr, J., Ps logy. New York: Globe,
1928, ép. 1%6.

Baldwin, J. M., The Story the Mind.
New York: Appleton, 1898. Pp. 239.

Begbe-Center, J. G., Plegsaniness ond Un-
rasantness. New York: Van Nostrand,
932. Pp. 427.

Bennett, H E., Psychology ond Sd!-Dcvdop—
ment. Boston: Gmn, 1923. Pp.

Bentley, Madison, The New led of Psy-
chology. New York: Appleton-Century,
1934, Pp. 439.

Bills, A. G, Geweral Experimental Psychol-
ogy. New York: Longmans-Green, 1934,
Pp. 620

Bird, Charles, Effective Sudy H-bm New
York: Century, 1931. Pp. 7.

Baring, E. G., History of E:mul
Psycholo . New York Century,
Pp. 669.

Bering, E. G., Tho Physical D 3[
g:-:;;;;nmu New York- Otmun. 193

Baring, E (n , Laogfeld, H. 8., and Weld,
H. nd Cotlaborators, Imtroduction to
fsfgcholoyy New York: Wiley, 1939, Pp.

Bering, E. Langfeld, ¥. 8., Weld,

H. P, and éombomu. Peychology,

Faotual ‘l‘oxtb.ok. New York:
fley, 1935. Pp.

Brem B. B, ldogy New York: Chas.

l. “;;r Pp. 482.

Brennan, R. E., Generol Prychology: Amw
Interpretation of the Scimmce o!’llnd
Razed om Thomas Aqninu, New York:
AMacmillan, 1937, Pﬁ. )

R . J. W., Paychelogy: Normal end
?:Fnu]l. New York: Appleton, 1930. ‘P."p.

Bumhm, W. H.,, The Normsl Mind. New
York: Appleum. 1924, Pp. 702.

Butler, J. R. and Karwoski, T. F. Humox
Psychology. New York., Pitman, 1936
Pp 447

Carr. H. A, P:ycholony A Study af lluld
Activity, New ork: Longmans-G
1925, Pp. 432.

Cole, L. E., Geneval Pgtlwlogy New York.
McGraw-Hill, 1939

Crafts, 1. W., Nchneirin, T. C., Robinson,
E. E, Giibert, B. W. Recent Exper:
iments In  Psyehslogy. New York
MeGraw-Hill, 1088, Pp. 417.

Crane, G. W., Psychology A:f“‘d. Chicago
Northweslc;'n l? Press, 1932. Pp. $86.
Dushiell, J. ¥., Fanduneninin of Genernl

Pasychology. Boston : Houghton-Mifitin
1937 Pp. 640,

Dewey, John How We Think. Boston
Heath, 1910. Pp. 224,

Dockeray, F. C. General Ps (Rev
Ed.). New York: Prent , 1935,
Pp. 576

Dockeray, F. C. General Psychology-Briefes
Course, New York: Prenlice all, 1937
Pp. 360

Dorsey, G. A.,, Why We PBehave Lik

Human Beings, New York: Harpers, 1935
Pp. 512,

Dunlap, Kni Element. P
ety ot
ell Bumee lhuul L Lmdon
Ed'e.tﬂm 1926. Pp. 275. fe.
El’“l H. B, A Stdm f] D

gwd ﬂ
s, 1934 Pp 131

Pcmbernar S. Elementoery Gencral
cholngv. New Vofll Cmfu 1936. Pp. 44'
s J. C., A4 Huwndred Years of Psv
y (IBJ.\-"J’L New VYork: Mac
miltan, 1933



INTRODUCTION 17

Frans, 8, 1

. Kate, Ps 3
New Vol R cxstos Nt N g 4
Frecmsan, E., P

daaﬂc of General Psy-
chology. New York: Holt, 1939, Pp. 530.

Douglas Prychology (Rev.
P New Yorkr New Jork 0, Pree,

193! Pp. 81,
niovasis.

F Measurement
"Rew York: Kenry Holt, l’.ﬂdl'p. 488,

Garrett, H. E., Great Espeviments in Psy
York: Century, 1930. Pp, 337

chology. New
Gaskill, H. V. Personality. New York.
Prcntice-!-hll 1936, Pp. 52
Gates, A. cholog (Rn
ﬁdz.). Nev York: u_mﬂ-n 0’ p-
Gault, R. H. and Howard, D. T., A=

?:s? Y:!kc I.ouunf:::-Gfem".ulng 8‘{’3.
GdS]:l:v.:u. AS B ,HG:ncroJl %xyghol:;
Boston: Heath, 1935, Pp. 462,
.lcnn, P J., P:evc g::uicc.?:; Manwual

Itfc erder 1936, Pp. 391.
Goodonouh, l' L., Developmental P«y-
chology. New fort. Appliton-Cen-

tury, 1034. Pp.

Grabbe, P., We Ccll !t Humon Nature.
New York: Harpers, 1939. Pp. 120.
Griffith, C. R.. Geueval Introduction to Psy
chology (Rev. Ed.). New York: Mac

millan, 1928. Pp. 607.

Griflith. C. R, An | ion to Apphied
P. Y. New York: Macmillan, 1934
Pp. 679.

Griffiths, J. H.,, P
Behavior. New York. Parra
bart, 1935. Pp. S1S§

Guilford, J. P, Edltor Fields of Pay-

olmlogy New York: Van Nostrand,
1540, . 698.

of Human
r and Rine-

Guilford, J. P., Gemeval Psychology. New
York: Van Nounnd 1939. Pp. 630.
Guthrie, E. R, The hology of Hwmon
Comtlict. New York: {;l‘ztrwr 193;’ Pp. 408.
Hart, Bmlﬂl The P y of J-.n-ay
T' Eu The Uni-

ver:lty Pra‘, 1916, 176
Hel&n’eder, E., Sevem Paychologies.
York ppleton-Cmtury 1933. Pp 450
Introduction to Nen
g;ifu. RN o vt Sl 1 14
Herriek, C. J.. The Thinking Mackine.
JC’h‘lun: . of Chicago Press, 1929. Pp.
Hi?in D., Fields Prychology.
Yw& Halt, 1931. P;’GH.

H .
lﬂiaemilhn, IEM ?"hd:‘az New York:

oisington, L. B., Iutved Paychology.
New York: Macmillan, 1938, Ppr $57

Holt, E. The Proeudien Wish. New
York: Hdt. 1915. Pp. 213,

‘M' Few Tork: “Hore 1000, Py

um.w.s Humﬂdmr (Rev. Bd.).
?I;axo of Chicago Press 1928. Pp.
Husband, R. W. General Psychology. New
York: Farrar and Rmelnn. 1940. Pp. 513.
James, William, Psychology: Briefer Cowrse.
New York: Holt, 1892, Pp ':;'s. it
Kantor, J. R., Principle. P
New ' York: gn?f Vol . 79243 il

Vol. II, 19

Kl.nbr’wbk. ASurwyofmScu-a'l

loomington: Princi Press,
1933 Pp 564 pia

Kitson, H. D., How to Use Youwr Mind
(Rev. Ed.). Philadelphia: Lippincott,
1921, Pp. 253.

Klein, D. B. General Psychology. New York:
Hoh 1936. Pp. 560
Lashl K. S, Brm
Intelligence. Chicago.

Mechamisms  and
U. of Chicago Press,

1929. Pp. 186.
Lickley, James D,, The Nervous Nystem
((;lﬂ Ed.). New York Longmans-
reen, 1831, Pp. 144,
Lund, F.

B jsP:;chdoP New York: Ronald

Maier, N R. F., Studies of Abnormal Be-
homoruutchat. New York: Harper,
1939. Pp. 81.

McDoqugall, William, Outlines of Psychology.
New York: Scnbner, 1923, Pp. 456,

Me{(ct. Max. Porhobav of the Other One.
ol Co., 1921. Pp.

Moore ., Dymamuc Prychology. Phila-
ddp&n Llppmcou. 1924, Pp. 444.

Murchison, Carl ‘(’Ed) T‘Iu- Fu-#ho-t ot
Exsperimental Psyc og orcester,
Mass.: Clark U. i‘re-. %9 Pp. 907.

Murchison, Car! (Ed.), Handbook of General
E:pmuwutal P: tholay, orcester,
Mass: Chr , 1934. Pp. 1125,

M . G Prychology. New
nr::ly Harpen 1933. Pp. 657.

M . (urdner A Brisfer Gemeral Psy-
u;:h:gy New York: Harpers, 1935. Pp.

. Gardner, An Historical Introdwc-

Murphy .odt:r- Psychology. New York:
Hnreouﬂ~3r:et. 1929. Pp. 470.

P F. A. C,, Psye Its Princs
e::dn ethods (Rev. Ed. ﬁ’ﬂr York: Holt
1932, Pp. 336.

Perrin, F. A, C. and Klein D. B.. P:y-
chology: Its llttbd: end ?

York: Halt, 1926. Pp. 387.
of Psy-

Pillsbury, W. B., The Essentials
chology (Third El.) New Yoft’ Mac-
millan, l;.!o Pp. 428

Pillsbury, W. B., Fuadawmentsis P,
chaiogs (Thind 'B4)" New Yol W
aillew 1934, Pp. 428.

Pillsbury, W. B,

chology, New Ymrﬁ' ey 19?9 7.8
P R T i1 TEne

Fes Yook "MeCrow i, 155 Po. 238



18 GENERAL PSYCHOLOGY

New Vork: ﬁ‘w&ndm‘r P’; 586.

Powers, F. F., McConnell, T. R, Trow,
W.C,, Moore, B. V. and Skinner, C. E.,
Paychology m B Day Litamg. Boston.
Heath, 1938. Pp. 511,

Pressey, L. C. aud Ferguson, J. M.,
Students Guide to Efficient Study, New
York: Smith, 1931, 39.

Flﬂlcy. 8. L., Janney, J. E,, and Kuhlen,
R. G, Life: A P. ks Swrvey. New
York. Harpers, 1939. Pp. 654,

Rexrcad, C. N.. CGeweral Psychology for
Collgge Students. New York: Macmillan,
1929, Pp. 392.

Reyburn, H. A., An Istroduction to Psy-
chology. London- Harrap, 1925, Pp. 324

Robinson, E. S., Mas as Psychology Srer
;l;:u New Vork: Macmullan, 1935 Pp

Robinson, E. S.. Practical Psychology. New
York: Macmillan, 1926 Pp. 4790”

Robinson, E S. and Robinson F. R., Reqd-
ings in Geweral Pgychology. Chicago U
of Chicago Press, f'923. g‘p. 674,

Ruch, F. L., Psyckology and Life Chicago,

, Poresman, 1937. Pp 679,

Ruckmick, C. A., The Mental Life
York. Longmans-Green, 1928

Schoen, Max, Humanx Natwre
Harpers, 1930, Pp. 504

Seashore, C. E., Iwivaduction to Psychalogy
New Vork Macmillan, 1923. Pp. 427

Shaffer, L P Psycholopy of Adxstment
Boston: Houghton-Mifflin, 1936 'Pp 600

Sheffer, L. F., Gilmer, B. Von H, and

» M., Psychology. New York Harper,
1940. Pp. 521.

Shﬁa, E B., A Testbook of Esperimcnial
a Theovetical Psycholosy Bostan
Christopher Pub. House, 1935 Pp. 426

Sidamor, O. E. and Qellaborators, Bead-
ingn In Psychpology. New York
Farrar & Rinehart, 1935. Pp 853

Smith S. and Guthrie, E. R, General sy
€l in Terms of Behatnor New York
Appleton, 1921. Pp. 270

Snow, A. J., Problems im Psycnoloyy New
York- Holt, 1923. Pp. 115,

Starch, D, Staaton, H, M. and Koerth \7(

or

Controllimg Humon Behamor New ¥
Macmillan, 1936 Pp 638

Stiles, P. G., The Nervous System omd Its
Comservation (Third Ed).” Philadeipha
Sannders, 1924. Pp. 272.

Stroud, J. B,, Introduction ¢0 General Psy-
chology, New York: Prenmtice-Hall, 1938,
Pp. 681,

Symonds, P. M, Diagmosing Personality
,Old Comduct. New York: Appleton-
Century, 1932, Pp. 602.

Symonds, P. M., Prychologscal Diagnosts n
Socig! " Adjustment. New Yotk- Am. Bk
Co., 1934, Pp. 362

New
p. 253
New York

Thompson
tmore -

C. B., Mental Duorders. Balu

arwick and: York, 1920. Pp 4

Tiffin, J., Kmght, F. B. and fosey, C. C,
The :yclwlop; of Normal Peopie. Boston
Heath, 1940 Pp. 512.

Titcheper, E. B, 4 Bemaner's Psyvchology
New York: Macmillan, 1915. Pp 162
Titchener, E. B., 4 Testbook of Psycholugy
New York- ﬁacrmllln. 1910. Pp. 568

Tolman, E. C., Purponve Behavior o
Animals ond Men ew York- Century,
1932, Pp. 463

Troland, L. T., Fundomentsls of Human
Motivation. New York Van Nostrard,
1928. Pp 521.

Troland, L. T., The Principles Psycho-
hyu‘olop;. New York ’V:n vaos:ry:nd.

ol. I, Problems:of Psychology and Per
ception, 1929. Pp 429 Vol 11, Senss-
tion, 1930. Pp, 397

Valentine, W L., Experimental Foundaions
of Geneval Psychology. New York: Farrar
and Rinebart, 1938, Pp. 377

Valentine, W L Reading, in Expersmental
Psychology New York Harpers, 1941
Pp. 606

Varnam, W. C., Prychology m Everydey
Life New York: McGraw-Hill, 1938. Pp.
444

Vaughan, W F, General Psychology, Re-
vised New York Doubleday, Doran, 1939,
Pp 745

Wallin, ] E W.,, Mwnor Mental Maladjust-
ments sm Normal Pepple. Durham, N. C
Duke University Press, 1939. Pp. 298

Warden, C J, Animal Motivation Studies
New York Columbia U Presa, 1931
Pp. 502

Warren, H. C.. Dictionary of Pay-
chalogv. New York- Houghton-Mifiin,
1934, Pp 3872

Warren. H C and Carmuchael, Leonard.

Elements of Human Psychology  (Rew

4E:2) Boaton Hnuzhton-M:{ﬁin. 1930. Pp

Watson, ?l B.. Psvchology from the Stamd
point of a Behawviorist (Thivd Ed ) Phila
delphia Lippincott, 1929. Pp. 458,

Wess, A. P, A Theoretical Basss of Human

ii;;mm'ov Columbus  Adams 1929, ¥p
Weld, H P, Psvchology as Scicmce. New

York Holt, 1928. Pp. 297

Wheeler. R. H., Readings in Psycholegy,
New York' Crowell, !9:0. Pp. 603.

Wheeler, R. H, The Science of Psychology
(Second Edition). New York: Crowell,
1940, Pp. 436.

Woadworth, R. 8., Experimental Pay-
chology. New York: Holt, 1938 Pp. 880,

Woodworth, R, S. P. tlldoq (Fourth Edi-
tion) New 'York:‘ilolt. 940. Pp. 639

Young, P. T., Motivation of Behevior New
York Wiley, 1936 Pp. 562



Par A
THE ELEMENTS OF PSYCHOLOGICAL ACTIVITY

We can never determine man's fitsing
estate untd we know his true nature.

—G. STanLEY HALL
Pioneer in Genetic Psychology

Part A is a study of the physical, chemical, physiological, conscious,
and behavior factors which function in relation to each other in psycho-
logical activity. They constitute the elements of psychelogical activity.

The following chapters are included in Part A:

Chapter I.  Stimulation, Integration, and Reaction
Chapter II.  Sensitivity: Awareness of Stimulation
Chapter III. Reaction: The Study of Behavior
Chapter IV. Psychological Dynamics

The first chapter outlines the study of psychological activity as
concerned with the stimulation of receptors, integration within the
organism, and the reaction as the resultant of stimulation and integra-
tion. Chapter II discusses the awareness of environmental stimulation,
which is a study of conscious integration. Integration is observed in
the nervous system, in the chemical activity of the bodily organs, and
in awareness. The clemental reaction forms are discussed in Chapter
Iil. The final chapter upon psychological dynamics is a study of the
causes of psychological activity.
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Ciarmaa 1
STIMULATION, INTEGRATION, AND REACTION

Scientific psychology is the study of stimulation (S), integration
(I), and reaction (R). It studies psychological activity (SI-R) as it
appears in its various manifestations in all forms of li

I. THE S-1-R FORMULA (A PRELIMINARY DISCUSSION)
Human beings and animals, which are referred to in psychology
as ‘the organism,’ are reacting mechanisms. The stimulus is the causs-
tive factor, Integration, or coordination, of the reaction is provided by
the organism, The reaction of the organism is an event resulting from

E' s The Organism —+ E?
EI ! \ Int eg ration E?
Recptor  Effector
E E*
—— The Environment — <~ The Enn‘mnmenﬂ- -

Fig. 1. Action of environmental ener xy (E1) upon the \hrout
receptors is called the stimulus (S). Action of the organism in m

mental changes (EY) through effectors is called the reaction (R). ouuiml
contributions to the total activity is called integration (I). The envirommental
changes (E?) may in turn become stimuli which act upom other receptors in the
samwe organism or in different organisms,

stimulation and integration. Thesc three related factors: (a) stimuls-

tiom, (b) integration, and (c) reaction, make up the SI-R formuls of
psychologml activity. SI-R activity may be regarded as a preliminary
definition of the field of the science.

A. The Stimulus

A stimulus of environmental origin consists of physical or chemical
changes which are capable of pruducing a physiological change in re-
ceptor organs. These environmental changes may be external or internal,
as related to the body, and they affect both external and internal re-
ceptors, such as the retina of the eye, the organs of equilibrium in the
internal ear, and the taste bulbs of the tongue, There are enviroamental
chmgesforwhwhthmmnomptonmdchmgummdethenngt
of receptivity, such as X-rays, infra-red waves, ultra-violet waves, and
auditory vibrations above 20,000 d.v. per second.

2



2 GENERAL PSYCHOLOGY

A unit of environmental sumuiation often is called the environ-
mental stimulus. It is a mass of such environmental changes capable of
affecting receptors at any one time. It is a fotal situation in its mass
effect. But in experimental investigations in psychology, stimulus often
refers to one specific factor in the total situation which is being mea-

ysured, such as the intensity of a tone or the duration of pressure.

B. [Integration

Integration is cemtral activity. It is action between rece and
effector. The organism’s contribution to the reaction is termed integra-
tion. There are two important aspects of integration: (1) the physio-
logical and (2) the awareness or conscious. Both these aspects of integra-
tion are highly complex and involve the study of nerve physiology and
the development of thinking in awareness. In a consideration of causes,
this central activity often is referred to as central or integrative stimula-
tion and the unit of stimulation at any onc time as the integrative
s¥mulus, which is a part of the total stimulating situation.

C. The Psychological Reaction

The psychological reaction is the resultant ot .eception of stimula-
tion and integration within the organism. The psychological reaction
is the action of the organism upon the environment by means of ef-
fectors, such as muscles and glands. An understanding of reaction in-
volves-a study of effectors.

Il. THE PSYCHOLOGICAL ENVIRONMENT

The environment of the psychologist is the same as the environment
of the physicist, with a change in point of view from that of

iption and measurement of physical objects and their activities to
that of description and measurement of the effect of these physical
objects and activities upon an organism. The physical objects and
activities which affect an organism are termed the psychological environ-
ment and any unit of this environment, the stimulus. The psychological
environment is divided into (a) an explicit environment and (b)
an implicit environment.

A. Explickkt Envirenment,

‘Explicit’ refers to action external to the body, and the organism’s
explicit environment is made up of physical objects and activities which
stimulate the body from wi
B. lmplicit Environment

. ‘Implxc:t refers to action within the body and the organism’s im-
plicit environment is formed of organs, muscles, objects, and activities
within the cavities of the body which stimulate the body from within,
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1. A BIOLOGICAL CONSIDERATION OF THE ORCANISM

The organism is formed of protoplasm. Protoplasm is living sub-
stance. It makes or forms all bodily structures.

A. Specific Functions of Protoplasm

Besides the various vegetative functions of protoplasm, the follow-
ing specific functions are essential to psychological activity: (1) irrits-
bility, (2) contractility, (3) conductivity, (4) plasticity. These bio-
logical functions are studied on the psychological level as: (1) receptivity
or sensitivity, (2) reaction, (3) integration, (4) development or learning.

8. The Cell Theory

Cells are living units of protoplasm. They are anatomical, mets-
bolic, and often reproductive units. The organs and units of activity
of the body are formed by cells.

C. Specialised Function of Cells
Cells are frequently specialized for the better perfarmance of one
function. This is accompanied by a low degree of specialization of
other functions. Particularly in the higher forms of living organisms,
cells are specialized to a high degree for sensitivity, integration, and
reaction.
Iv. SENSITIVITY (RECEPTIVITY)

Protoplasm in all its forms is sensitive to mechanical and chemical
stimulation. But the reception of stimulation is frequendy accomplished
by means of cells specialized in some one form of sensitivity.
cells are organized into receptor organs. Receptors perform the psycho-
logical activity of receiving stimulation. A receptor is an organ com-
posed of specialized protoplasm highly sensitive to some i
complex of environmental changes and relatively insensitive to others.

A. Strectursl Organixstion of Recepters

There are usually two parts to a receptor:

1. Sensitrve Cmuis. These are cells which are specialized for
the reception of a particular kind of stimulation.

2. Accmssory Apparatus. The accessory apparatus is formed of
;ﬂl:.organizedinwmaumwhichfocm:hcsﬁmuliupoathemsiﬁve
5. Classification of Recepters

Receptors may be classified into the following groups according
to their explicit or implicit location in the body. The ification is
after Sherrington.

1. Exrmsocyrroms. Exteroceptors are located in the outer sur-
faces of the body and are stimulated by energy changes externsl to the
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2. Prorasoczrrons. Proprioceptors are located . in the linings of
the musdles, tendons, and joints and are stimulated by energy changes
resulting from the movement of these structures.

3. InTERocEprORs. Interoceptors are located in the linings of
the viscera, the digestive, respiratory, and circulatory systems. They
are stimulated by energy changes affecting these parts.

According to their action in relation to environmental stimulation,
exteroceptors are explicit receptors and proprio- and interoceptors are
implicit receptors.

C. Degres of Senmsitivity

There are differences in sensitivity among various organisms due
to different kinds of receptors and to different development of the same
receptors.

D. Range of Human Sensitivity

Compared to the range of environmental changes of any one sort,
the range of sensitivity of receptors is limited.

V. REACTION (RESPONSE)

Protoplasm in all its forms has the property of reaction. But the
reaction of the hnghcr organisms, to which the study of pyschology is
largely confined, is the resultant of the activity of a unit of specialized
contractile cells, called an effector.

A. Effectors (Organs of Reaction)

Effectors arc reaction units formed of muscle fibres or glandular
tissues. They may be muscles, or groups of muscles, or glands. The
effectors are responsible for the action of the organism upon its environ-
ment,

B. Stimelation (innervation) of Effectors

Muscle fibers are insulated from each other by a membrane and
are stimulated individually by efferens nerve fibers. One nerve fiber
spreads its fibnils over several muscle fibers. This structure is called
the moror end-plaze. The unit of stimulation, incJuding the motor end-
piste and the muscle fibers stimulated by it, is called the newro-muscslar
unif. Many neuro-muscular units function together in the action of an
effector.

€. Clamification of Effecton

" Effectors are classified upon both structure and function. The two
main classes are muscles and glands,
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1. Muscies. On the basis of structure, the muscles are subdivided
into two groups: striped (striated) muscles and smooth (unstriated)
muscles. Functional differences are related to the differences in structure.

a. Striped (Striated) Muscles. The striped muscles are so named
because of their striped appearance. Each muscle is made of several
hundred tiny thread-like fibres each of which is enclosed in a sarcolemma
sheath and is innervated separately. The striped muscles move the bones
of the skeleton and are responsible for hodily movements. They are

(ﬁ/!ocatcd peripherally in the organism and they are so placed that their

~<action is upon the explicit environment. Striped muscle reactions are
initiated and terminated more quickly than smooth muscle reactions.
Striped muscles are called also somatic effectors.

b. Smooth (Unstriated) Muscles. The smooth muscle effectors
are muscular membranes situated throughout the viscera and in a few
other organs such as the iris of the eye. They function in the pulmonary,
circulatory, and metabolic activities of the organism and their action is
upon the implicit environment. They function more slowly than striped
muscles and their action is said to be involuntary, i.c., they are relatively
uninfluenced in the conscious activities of the organism.

2. Guranps. Glands are aggregates of cells specialized for the
secretipn of certain chemical substances. On the basis of structure they
are classified as duct glands and endocrine (ductless) glands.

a. Duct Glands. Duct glands secrete their products through.small
ducts opening into some cavity or onto the surface of the skin. The
tear glands and the salivary glands are duct glands.

b. Endocrine Glands. The endocrine glands have no ducts but
secrete their products directly into the blood stream or lymphatic system.
Lately much importance is attributed to the effects of endocrine secre-
tions upon behavior. The more important endocrines are the adrenal,
thyroid, thymus, parathyroid, pituitary, pineal, and part of the sex
glands. The secretions of the endocrines are called Aormomes or
autocosds.

D. [Explicit and Implicit Effectors

Explicit effectors are the somatic striped cffectors acting upon the
environment surrounding the body. There are a few others. The sweat
glands, which are duct glands, are explicit effectors. The implicit ef-
fectors are the smooth muscle effectors, and the duct and ductless gland
effectors which act upon the environment within the body.

L. Pattern Reaction (The Behavior Unit of Paychological Activity).

The action of many effectors is organized or integrated into a
pattern reaction, which is the behavior unit of psychological activity.
Any reaction involves all of the effectors of the body in various degrees,
but the essential part of the reaction is the pattern of a few effectors.
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For example, in throwing the arm over the head, effectors are extended
and contracted throughout the body in maintaining , but the
reaction is defined by the contraction of the muscles of the arm.

F. Successive and Simultaneous Reaction

There are few simultancous pattern reactions, where a single co-
ordinated pattern completes the activity. Reactions are coordinated in
sequential order. That is to say, one pattern leads to another, and that
to another. One reaction is the successor of the onc preceding it, and so
on. The successive pattern reaction is the unig of study in most psycho-
logical investigations of behavior.

Y VI. INTEGRATION

Integration has been defined as central activity, between receptor
and effector. However, integration is determined by structure, Common
patterns of reaction depend upon like structures. Structural differences
between species cause differences in reaction patterns, and differences
in skeletal and muscular structures among individuals of the same
species cause differences in magnitude of reaction. While the structural
basis of integration is obvious, these fundamental causative facts cannot
be ignored.

A. Conscious Integration

Integration is traced in awareness (consciousness). The integrative
stimulus in awareness is observed as intent to act, to learn, to work,
and so on. Activity in consciousness is very complex. Sensitivity is the
simplest awareness of our environment. It may be visual, auditory, and
so on. As we sense, or as we remember, we judge and reason in relation
to a goal, which is caused by the integrative stimulus in consciousness.

B. Physiclegical integration
Physiological integration is studied in the activity of the nervous
systemt and in the chemical action of the glands.

1. Cusmicar INtecmaTiON, Chemical action in the pulmonary,
alimentary, and circulatory systems facilitates and inhibits psychological
activity. Metabolism slows or speeds integration throug‘;:s the blood
supply, which is furnished to various parts of the organism, such as
the brain and the effectors. The whole physiology of the organism
determines integration.

2. Neavous Inteemation. The structures of the nervous system
are divided into (1) cerebro-spinal system and (2) sympathetic { auto-
nomic) system. The latter controls most of the implicit action of
smooth muscle and gland effectors and the former controls the explicit
action of the striped muscle effectors. Stimulation of receptors affects
the cercbro-spinal system, and only indirectly the sympathetic system.
The neuron is the structural unit of nervous integration. Many neurons
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are active in the conduction of stimulation from the receptors to the
effectors. Nervous integration is evident in the drainage of energy into
common paths in the nervous system for the stimulation of effectors.

VH. SUMMARY

The SI-R formula represents psychological activity in all its mani-
festations: it represents life as the psychologist views it. But the psy-
chologist is concerned with the investigation of parts of this activity. He
may work a lifetime upon one form of sensitivity, such as pressure,
or on the electrical changes in one form of reaction. The chapters which
follow summarize the facts and gencralizations of these investigations
which have been made upon various large units of S-I-R activity.
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SENSITIVITY

THE AwaRENESs OF STIMULATION

Sensitivities are the simplest forms of awareness activities. Reports
of sensitivities usually are correlated with the stimulation of receptors.
These reports are referred to as introspections.

I. THE OBSERVATION AND CLASSIFICATION OF SENSITIVITIES

Sensitivities (also called sensations or sensory discriminations) are
classified into departments or sense modalities according to relationships
established among the receptors, the psychological stimuli, and the
qualities of the sensitivities,

A. Special.vs General Sypsitivities

Certain receptors contain highly differentiated structures which
are responsible for greater specialization of the sensitivities. Because
of this specialization they are called the special sensitivities. The special
sensitivities are vision (sight), audition (hearing), olfaction (smell),
gustation (taste), and equilibrium. The receptors for these sensitivities
are, respectively, the retinas of the eyes, the auditory labyrinths of the
cars, the Schneiderian membranes of the nose, the taste bulbs of the
tongue and mouth, and the non-auditory labyrinths of the cars, These
receptors arc organizations of sensitive tissues and accessory apparatus
for the reception of specialized stimuli.

The general sensitivities are differentiated because of differences
in the stimuli and sensitivities and not because of specialized structures
in the receptors, although it is concluded by some workers that differ-
ences in receptors do exist. Numerous ‘cylinders,’ ‘bulbs,’ and ‘cor-
puscles’ have been designated as receptors for the general sensitivities
but there is no authoritative evidence that there are any specislized
receptors among them,

The general sensitivities are reported as pain, pressure, and tem-
perature and they are divided into the cutancous sensitivities, localized
upon the outer surface of the body, and the kinaesthetic (sometimes
called motor) and organic sensitivities, which are less definitely localized
in the linings of various jnternal surfaces of the body.

29
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B. Distance and Contiguous Sensitivities

Some of the receptors are stimulated by environmental changes
originating at a distance from the organism, On this basis the visual,
auditory, olfactory, and certain cutaneous sensitivities are called distance
sensitivities. Distance receptors are, in general, more specialized and
raare complex than cestiguous receptors (non-distance receptors), and
the distance reccptors represent a genetically later development of cells
specialized for reception of stimulation.

C. The Description of Semsitivities

The sensitivitics arc introspective reports of awarenesses. Each
sensitivity differs in gwality (its name), in protensity (its duration),
in intensity (its magnitude), and in exzensiry (its spatial localization
and movement). These are dimensions (atiributes or variables) of any
sensitivity. Clearness, which is the definiteness or focus of these dimen-
sions, is sometimes called a dimension. P-U (pleasantness and un-
pleasantness) is an affective dimension, and when reported the aware-

ness is called an affectivity-

11. VISUAL SENSITIVITY (SIGHT)

Vision is the most complex of all the special sensitivities. It is a
distance awareness. The structures of the receptor (the eye) are highly
specialized for the focslization and reception of visual stimulation.

A. Stimulstion

Stimulation of vision is by ‘light rays. which often are called ether
vibrations. All ‘light rays,’ or waves, travel very rapidly at a uniform
rate of about 186,000 miles per second (299,516 kilometers). It is said
that these waves travel like ripples in the water and more of the short
ones reach a given point in a given time than do the long ones. The
length of the waves from one crest to the next, which are within the
range of human sensitivity, vary from 760 mp (millionth of a milli-
meter) to 390 mp. Each color quality is caused by a definite range of
wave lengths. A color quality, which is a visual sensitivity, should not be
confused with wave length, which is a visual stimulus. The relation
of color quality and wave lengths is shown below (after Warren, Die-

tiomary, p. 316).

Color Wave Length
Quality mp
Red ..ot 760-647
Orange - e 647-588
Yellow oo, 588.550
[0 R PRSPPI 550'492
BISE oo oo oo e 492-433

VIOlEE  rorcerivimmmmnreistnnnenistenen, 433-390
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The visible range, then, is 760-390 mu. The number of vibrations per
second reaching a given point for this visual range is 395 to 769
trillion. Light waves also vary in magnitude (the ripples are higher),
as well as in length, Differences in the magnitude of light waves
determine the intensity of the visual sensitivity. There are various ex-
ceptions to these correlates between stimuli and sensitivities.

B. Raeceptors

The specialized sensitive structure of vision is the reting of the
eye, one of the inner tissucs of the eye ball. Reception in the retina
is said to be a chemical process. Extensive accessory apparatus, such
as the lens and accommodation muscles, assist in focalizing the light
waves upon the most sensitive central part of the retina (the fores
centralis). Light rays travel inward, through the cornea, the aqueous
humor (a transparent liquid holding the outer part of the eye in place),
the lens (which is accommodated to focus light from sources at dif-
ferent distances on the retina by the action of ciliary muscles), the
vitreous humor (a transparent supporting liquid), to the retina (an
inner layer of nerve cells surrounded by the choroid and sclerotic coats).
The choroid is opaque and is differentiated ventrally as the iris, which
is a muscle that contracts and expands under different intensities of
light stimulation to form the pupillary opening. Six muscles operate
to move the eye-balls in their sockets so that there is convergence of
the two eyes upon environmental stimuli. The retina of the eye is
formed of nerve cells and the dorsal layer (of ten layers) is formed
of the sensitive cells called rods and comes. There are about 137,000,000
rods and cones in the retina of each eye (Krause) and they vary in
diameter from 0.002 to 0.006 mm. The optic nerve is formed of fibers
from the retina which pass in a body (dorsally) from the ventral sur-
face of the retina. The arca where they join together, where there are
no rods and cones, is called the blind spo: (on nasal side of the fovea
centralis). Rods are sensitive only to light stimuli and they are more
sensitive than cones to light stimuli of low intensities. Cones are most
sensitive to both color and' light stimuli of normal intensity (von Kries
Duplicity Theory, 1894). The fovea centralis is formed only of cones
and fewer cones and more rods are found as one surveys the surface
outward toward the extreme periphery of the retina (where only rods
are found). There is a corresponding change in color sensitivity with
three areas distinguished as follows,

1. A central area in which there is sensitivity to all color,
as well as light stimuli;

2. A middle area, in which there iy sensitivity to only blues
and yellows, as well as light stimuli; and

3. An outer srea, where there is sensitivity only to light
stimuli.
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These are called the color zomes. Color blindness may be total or
partial and when partial it is related to the color zones. There are few
authentic cases of yellow-blue color blindness, while red-green color
blindness is present in 3 to 8 percent of males and 0.1 to 1.0 percent of
females.

C.  Qualitstive Differences in Visual Sensitivity

There are three qualitative dimensions in vision: Awe, brightness,
and saturation, although brightness and saturation may be thought of
as quantitative variables of hue. The visual qualitative attributes are
represented graphically in Titchener’s color pyramid. Hue differences
arc changes in color tone. Changes in hue run in five lineal series:
white-black, red-yellow, yellow-green, green-blue and blue-red. Changes

Fig. 2. Tischener's Color Pyra-
med (after Titchener, Textbook,
1910) represents graphically tbe
ualitative rehtionshigo of wvisual
ues,saturations, and brightnesses.
The double pyramid shows two
mutually related systems of sensi-
tivities: a system of light sensi-
tavities and one of color sensitivi-
ties. Hue is color-tone. Black and
white are bues, as are ali of the
colors. Saturation is the variable
representinr the degree of the
hue. The light system introduces
the variable of brightness into the
color series. The variables of
saturation and brightness are re-
duced to one variable in the con-
sideration of the light geries.
The R-Y-G-B parallelogram can
be represented with varying de-
gm of htness at anp point
tween black and white. Neutral
gray (brain gray) is rem:eksented
at the mid-point and b has
many undistinguigshable b .es,

in brightness of hues do not change the hue, but add white or black.
Changes in saturation do not change the hue and there will be no
change in brightness of the R-Y-G-B series (see pyramid) if the stimulus
is corrected in illumination. Such changes increase or decrease the
amount of color, which is a change in color-depth or an increase or
decrease of neutral gray. There are approximately 35,000 elemental
visual sensitivities of which 160 are distinguishable hues and 600 are
distinguishable brightnesses. Titchener has formulated the following
laws for the mixing of color stimuli to cause the different color
sensitivities:
1. For every color there is another complementary (antagon-
istic or opposite) color, which if mixed with it in the
proper proportions produces a sensitivity of gray and if
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mixed in any other proportions a color sensitivity of low
degteeofsaturatnonandofthchueofdtestrongercom
ponent.

2. The mixture of any two colors, which are not com-
plementary, produces a color sensitivity of intermediate
hue. This hue varies with the relative amounts of the two
component colors, and the saturation varies with their near-
ness of remoteness to gray.

3. ' If two color mixtures arouse the same visual sensitivity, a
mixture of these mixtures will also arouse the same color
sensitivity (Newton’s Law, 1704).

D. Intensity

The least intense visual sensitivity is present in the dark adapted
eye. The measure of strength of stimulus is called the absoluze hgh:-
threshold. This threshold is raised 10,000 times for a just noticeable
visual sensitivity in the light adapted eye. This is due to the high adapt-
ability of rod-vision. In the rod-free fovea the threshold increase for the
light adapted eye is about 100 times that for the dark adapted eye. In
the absence of environmental stimulation there is visual sensitivity
termed selfdight, which is a neutral gray. Intensity differences above
the absolute threshold are measured in terms of | N D (just noticeable
dlﬁcrcnocs) The minimum change in strength of stimulus that is just
noticeable is called the differential limen (or threshold).

E. Visual Extensity

Visual sensitivities have the dimension of extensity or spatial and
distance characteristics. Visual sensitivities are mass awarenesses and
they spread out over space and into foreground and background. Motion
is due to a succession of visual sensitivities.

ill. AUDITORY SENSITIVITY (HEARING)

Audition is a distance awareness. The receptor (the ear) is highly
specialized for the analysis of auditory stimulation.

A. Stimulstion
Stimulation of hearing, or audition, is by vibrations of the air, or
other physical media, which are called ‘sound waves.’

1. Composition or Sounp Waves. Sound waves may be either
(1) periodic or (2) non-periodic, and the penodxc may be either (1)
pendulum or (2) non-pcndulum in composition. Non-periodic sound
waves stimulate noise sensitivities. Periodic non-pendulum vibrations
stimulate compound tones. Pendulum vibrations (sine waves) stimulate
pure tones. These are the usual correlations between stimuli and sensi-

tivities, but there are many exceptions.
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2. Freouency of Visrarions. All sound waves travel at a uni-
form rate in the same medium, and in dry air of 32° F at about 1087
feet a second (331.29 meters). Sound waves are like ripples in the
water and the length of the waves (from one crest to the next) de-
termines the number of vibrations to arrive at a given point in a cer-
tain time. One vibration includes both the crest and tfx:l valley of a
wave and is called a doubdle vibration (d.v.). Diflerent frequencies
determino the pitch of sound (called vibration frequency). Amplitude
of the vibration, iec., the height of the crest and depth of thg valley,
determines the intensity, or loudness, of the auditory sensitivity.

B. Receptors

The specialized sensitive structure of audition is the organ of Corti
of the internal ear. Audition is a mechanical process of analysis in
which the very complicated accessory apparatus of the ear is essential
structure. Sound vibrations in the air are assembled in the concha
(shell) and meatus (tube) of the outer ear and are transmitted to the
tympanic membrane (ear-drum). When the tympanic membrane is
in vibration it causes the attached bones (hammer, anvil, and stirrup)
of the middle ear to vibrate, which in turn cause the attached mem-
brane of the oval window of the cochlea of the inner ear to vibrate.
The inner ear has two labyrinths, one the organ of equilibrium, and
the other the cochlea of audition. The cochlea resembles a snail’s shell
and has an ascending and descending canal filled with perilymph
(liquid). The ascending canal begins at the oval window, which is
stimulated into vibration by the bones of the middle ear and in turn
stimulates the perilymph. The descending canal ends at the round
window, near the entrance to the Eustachian tube of the middle ear,
which dampens any vibrations reaching it. The ascending canal and
the descending canal are connected at the superior end so that vibra-
tions travel throughout the liquid medium. A membraneous labyrinth
(the cochlear duct) separates the ascending and descending canals. It
is filled with endolymph, which is stimulated into vibration by the
vibration of the perilymph of the canals. The organ of Corti is situ-
ated on the membrane (basilar membrane) and the different cells of
this organ are stimulated by the various frequencies of vibrations of
the endolymph. Thus the ear is a physical analyzer of sound. Nerve
fibers of the auditory nerve surround the base of the hair cells forming
the organ of Corti.

C. Qualitative Differences in Auditory Sensitivity

Auditory sensitivities are composed of noises and tones.

1. Noise. Noise is stimulated by a complex of mixed frequencies
(periodic vibrations) or by a single frequency (non-periodic vibration)
of less than two vibrations. Pure noises, or pure tones, are rare.

2. Tone. Tone is stimulated by two or more waves of the
same frequency when more than 12 d.v. per second.
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3. Tons Quaumnzs. The auditory qualities of pure tone are
pisch, volume, and octave. These qualities are observable in both noise
and tone. Volume and octave are variables of pitch. Pitch is the
scaling of tone and depends upon frequency of vibration. The lowest
limit of pitch sensitivity is between 12 d.v. and 20 d.v. per second. The
highest limit is in the neighborhood of 20,000 d.v. per second. About
cleven thousand different pitches can be distinguished. But there are
wide individual differences in ability to discriminate between pitches.
We are. aware of volume in narrowness and diffusion of tone. This
quality must not be confused with intensity of tone and its relation to
pitch is graphically represented in Titchener’s fomal pencil (Textbook,
p. 94). Octave (tonality) is observed in the recurrence of the same
quality of pitch at.a higher or lower level. It is present where the vibra-
tion rate is doubled or halved.

4. TonaL Fusions. Complex tones are a fusion of many fre-
quencies giving a unitary awareness. Tonal fusions form the basis of
harmony. In general, the simpler the numerical ratio of two vibration
frequencies, the closer the harmony of the fusion.

5. Crang. Tones of ordinary experience are compound tones.
They are a complex of fundamentzal and numerous overtones. This is
called clang. The overtones are halves, thirds, fourths, fifths, etc. of
the fundamental. The stimulus is a non-pendulum vibration of related
partials or sine waves. The mathematical statement of stimulus relations
is called Fourier’s Theorem. The conscious analysis of the clang into
fundamental and overtones is called OAm’s Law. These two laws com-
plement each other. A pure tone scldom exists, but a tone can be pro-
duced with overtones of very low intensity with the Quinke Tubes.

6. Timexre. Different timbres are due to the number of over-
tones, which are caused by the resonators of various musical instruments.

7. Brats. When two clangs with fundamentals of slightly different
vibration frequencies are sounded together there is awareness of beats.
The number of beats per second is the vibration difference between the
two frequencies. Beats of about 6 per second form a third tone called
an intertone, which has a pitch intermediate between the two frequen-
cies. Frequencies with a difference of more than 30 per second form a
combination or difference tone, :

8. ComeiNaTioN TonNes. Two clangs, when combined, form many
other tones, either in the receptor or in the explicit environment, some
of which can be heard by the untrained observer. These are combins-
tion tones, which are formed both between the various overtones and
between the fundamentals of the two clangs. Helmholtz reports having
heard 6 different tones from the combination of two clangs. The fre-
quency of a combination tone is equal to the difference between the
frequency of its two registers.

Helmbholtz has reported a summation tome, which is the sum of the
frequencies of its two registers. A few observers have verified. this
existence.
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D. -Protensity and Rhythm

Auditory rhythm depends primarily upon differences in time
(protensity dimension), although intensity and pitch are distinguishing
dimensions of this complex sensitivity. But all thythm has an individual
origin in sensitivities from the various muscles and organs of the body.

E. Intensity

The absolute threshold of auditory sensitivity varies greatly with
pitch. It is high for low and high frequencies and least for frequencies
between 1000 and 2000 d.v. per second. ] N D in auditory intensity in
the two receptors related to one stimulus are cues to spacial localizations.
Accuracy is greatest when the stimulus is nearer one ear than the other.
The head is moved as an aid in spacial interpretation.

F. Extensity
Besides these intensity cues localization of sound is dependent upon

phase and time of arrival of the frequency in the two cars. The com-
Plexity of the tone is an important cue to localization of tone.

IV. OLFACTORY SENSITIVITY (SMELL)
Olfaction, like vision and audition, is a distance awareness.

A. Stimulation

Stimulation of smell, or olfaction, is by gaseous substances. Stimula-
tion may be cither in the external or internal (alimentary tract)
environment,

B. Receptors

The receptors of olfaction are in the two Schneiderian membranes
situated at the uppermost part of each nostril. Nerve cells form the
sensitive tissue, called the olfactory bulbs. The organization of structure
is similar to that of vision, but quite different from audition, and olfac-
tion is thought of as a chemical process. It is also believed by some

Putrid Ethereal

Fragrant

Fig. 3. Henning’'s Odor Prism (after

Henning, Der Gerxch, 1916), represent.

ing the different olfactory qualities,

which are said to grade off into each

other. The prism is hollow and all odor

qualities can be represented upon its
surface.

N

Spicy
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investigators that different olfactory bulbs are specialized for the re-
ception of different gaseous substances.

C. Olfactory Qualities
Olfactory qualities are called adors. An exact list of simef!c odor

qualities has not been established, but research indicates that elemental
qualities exist and combine into complex odors. Henning (1915) gives
six elemental odor groups, as follows, (specific stimuli are given in
parentheses):

Fragrant or flowery (heliotropine)

Ethereal or fruity (lemon)

Foul or putrid (rancid cheese)

Aromatic or spicy (anise)

Balsamic or resinous (camphor)

Empyreumatic (tar)

The field of olfaction in very inadequately explored due to the difficulty
of experimental control.

D. Intensity

Intensity is measured cither by the concentration of solution or by
area of surface of the stimulus substance. The absolute threshold of
concentration varies widely for various substances and is as low as
0.000,000,000,000,043 gm. per c.c. of air for mercaptan. For surface
areas the unit of measurement is the olfactie, which is the area of the
stimulus for the absolute threshold. Surface measuremern: is pciformed
with the olfactometer and 1.76 sq cm. is the olfactie for india rubber.

E. Exteniity

Differences in intensity in the receptors of the two nostrils gives
to olfaction an interpreted dimension of extensity. The head is moved
to check upon the spacial interpretations in olfaction.

V. GUSTATORY SENSITIVITY (TASTE)

A. Stimulation
Stimulation of taste is by substances in solution which enter the

mouth cavity. Taste is not a distance sensitivity.

8. Recepton

The receptors of taste are small bulbs which are located in the cir-
cumvallate and fungiform papillae on the surface of the tongue and the
mucous membrane of other parts of the throat and mouth. There is a
small opening at the neck of the bulb into which the taste stimulus
must go before there is reception of stimulation by the taste cells in
the walls of the bulb. Fibers of the nerves surround these cells.
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C. Gustatory Qualities.

Gustatory sensitivities have four qualities: bitter, sour, sweet, salt.
Combinations of these with pressure, warmth, cold, pain, and the dif-
ferent odors give us many of our complex mouth awarenesses.

Fig. 4. Henning’s Taste Tetrahedron (after

Henning Der Geruch, 1916) representing the

four taste qualities which are said to grade

off into each other. The figure is bollow

and all tastes can be represented upon its
surface,

Salt Sweet
D. Intensity
Differences in intensity are directly related to the strength of the

stimulating substance. The least intensity for each of the taste qualities
is shown in the following table (Sanford).

Quality Substance Dilution in Weter
Bitter Quinine 1:390,000
Saline Sale 1:2,240
Sour Sulphuric Acid 1:2,080
Sweet Sugsr 1:199

E. Extomsity

Extensity is quite unimportant in gustatory sensitivity, for taste is
not a distance receptor. But we are aware of extensity when the same
substance, or two different substances, stimulates different bulbs upon
the surface of the tongue.

VIi. EQUILIBRIUM (STATIC) SENSITIVITY

A. Stimulation '
The stimulus for equilibrium sensitivity is any change in the

position of the body, particularly the head.

B.  Receptorns

The, reception of equilibrium, or static sensitivity, is located in
the internal ear in the semi<circular canals, and in the vestibule with
its two membraneous sacs, the utricle and saccule. These special re-
ceptors of equilibrium have been experimented upon by numerous
methods to determine their contribution to awareness. The otoliths
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mﬁdaofcalciumcarbomﬁecmbeddedindwhnir-ceﬂnof;be
icle and saccule, which may function in a mechanical manner in
equilibrium sensitivity. The general theory of equilibrium sensitivity,
however, states that endolymph in the semicircular canals and the
vestibule stimulates crastae and maculae (hair-like organs in the walls)
by its movement. This movement of liquid is caused by the motion,
or change of position of the body. The maculae and crastac are the
sensitive receptive apparatus and the nerve fibers are in functional con-
tact with these organs. The three semi<circular canals are in different

and the endolymph moves in one or more planes for any move-
ment of the body.

Equilibrium sensitivitics are said to have two qualities, position
and movement, but the question is unanswered whether or not there
are qualitative differences in equilibrium or if these are extensity dif-
ferences. Both position and movement depend upon changes in the
endolymph. Equilibrium is not a distance sensitivity.

Complex equilibrium sensitivities are closely related to the kin-
esthetic sensitivities which are stimulated in the joints and muscles.
Both contribute to the total complex awareness of position and move-
ment. Also, awareness of nausea arid dizziness are partially equilibrium
sensitivities.

D. Intemsity

Intensity differences are observable in equilibrium sensitivity. A
change in speed of movement of the endolymph is correlated with a
change in intensity of the awareness.

The sensitivities which have been studied up to this point, are
all special sensitivities with highly specialized receptor mechanisms. The
less specialized, or general sensitivities, are the ‘cutanecous, kinesthetic,
and organic sensitivities.

Vil. CUTANEOUS SENSITIVITIES

In popular parlance the cutancous sensitivities are referred to as

touch. They are contiguous sensitivities.

A. Stimulation
The stimulation of the cutaneous sensitivities is by surface contact.

B. Recepten .

The cutancous receptors and all of the receptors of the special
seasitivities, excepting equilibrium, compose the group called
exteroceptors.
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It is found that the surface of the skin is not uniformly sensitive
to stimulation, that there are insensitive areas, and that the seasitive
surfaces have a degree of specialization. Specialized spots are found for
pressure, pain, warmth, and cold, and most cutaneous awareness is a
combination of these sensitivities, Receptors have been segregted for
cach of these specialized sensitivities, but the sensitivity can more ac-
curately be related to the stimulus spot than to any receptor. Receptors
for the various specialized cutancous sensitivities, reported by various
investigators, follow:

Receptor reported to be

Sensitivity correlated sith - sensitivity
ir bulbs
Pressure Mcissner corpuscles
Merkel Corpuscles
Pain Free ncrve endings
Warmth Ruffini cylinders ‘Praencne
Cold Krause end-bulbs } endings

The hair bulbs for pressure and the free nerve endings for pain are
most conclusively established as cutancous receptors.

C. Cutaneous Qualities

The four sensitivities may be thought of as different cutancous
qualities, although qualitative differences are reported between various
pressures, pains, colds and warmths.

1. Pressure. Pressure spots vary widely in density for various
areas of the body, with an average of about 25 per sq. cm. Stimulation
of individual pressure spots is accomplished with the von Frey hair.
There are differences in intensity for various areas. Density tends to
éncrease and the absolute threshold tends to decrease with areas toward
the periphery. Pressure has spatial and movement sensitivity.

2. Pax. Pain spots have a greater density than pressure spots
and they vary widely in density for various areas of the body, with an
estimated average between 100 and 175 per sq. ecm. The stimulation of
pain spots is accomplished with the von Frey hair. The absolute
threshold for pain is lower for areas with greatest density of spots.
Unpleasantness, often associated with pain, is not necessarily a part
of pain sensitivity.

3. Cowp. Temperature spots are stimulated with a temperature
cyinder. Cold spots vary in density for various areas of the body, with
an estimated average from 7 to 13 per sq. cm. The temperature range
for cold stimulation is usually from -10° to 30° C, with varying physio-
logical zeros of psychological indifference according to adaptation con-
litions. A paradoxical cold is stimulated at 45° to 70° C. The lowest
ibsolute threshold is 0.033°, but it varies for conditions of adaptation,
ind the differential limen of JNDs, which varies for different areas, is
wveral times this quantity.
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4. Warmru. Warmth spots vary in density with area, and ac-
cording to the kind of stimulation. With punctiform stimulation they
are about as numerous as cold spots. The temperature range for
warmth is usually from 35° 1o 70°C with varying physiological zeros
according to adaptation conditions. A paradoxical warmth is stimu-
lated at 25° to 31°. The absolute threshold and differential limen for
warmth are much the same as for cold.

Heat is regarded both as a fusion of warmth and cold and as an
unanalyzible quality which is correlated with warmth and cold stimula-
tion. The best condition of heat is warmth stimulation at about 45° C,
where paradoxical cold is a part of the sensitivity. Pain is a part of the
heat sensitivity for higher temperatures. Heat is sensed for cold stimula-
tion at 25° to 28° where paradoxical warmth is a part of the sensitivity.
Heat is also sensed with a combination of warmth stimulation at 38°
and cold stimulation at 20°.

5. Comprex Curaneous Sensimivimies. Numerous complex sen-
sitivities (touch blends) are reported to be combinations of the four
cutaneous qualities. Among them are:

(1) Sharp and blunt — pain and pressure,

(2) Clamminess = cold and pressure,

(3) Wetness = pressure and warmth or cold,

(4) Intense cold = cold and pain, and

(5) [Intense heat = cold (paradoxical), warmth and pain.

Viil. KINESTHETIC SENSITIVITIES

The kinesthetic (sometimes called motor) sensitivities are localized
in the muscles, tendons, and articular surfaces of bones.

A. Stimulstion
Stimulation of kinesthetic sensitivities is by contact, usually re
sulting from postural changes of the body, in the muscles, tendons, and

joints.

8. Recepton

Receptors reported for the muscles, tendons, and joints include the
free nerve endings, the Pacinian corpuscles, the muscle spindles, and
the tendon spindles, These receptors, along with the receptors for
equilibrium, torm the group called proprioceptors. Almost nothing is
known, with any degree of exactness, of the correlation between kines-
thetic sensitivities and receptors. It scems probable, however, that the
free nerve endings have the same function as in the cutaneous surfaces
and mediate pain, while the other receptors mediate pressure.
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C.  Kinesthetic Qualities

" The muscular, tendinous, and articular sensitivities are regarded,
sometimes, as kinesthetic qualities, but the true qualities are pressures
and pains. Sensitivities of warmth and cold are not found in the
muscles, tendons, and joints.

D. Inteasity and Extensity

The absolute threshold of kinesthetic sensitivity has been deter-
mined as less than one degree of movement for most joints. Investiga-
tions into the relative significance of muscular, tendinous, and joint
sensitivities show diffused localizations and the conclusion is drawn
that muscular sensitivity is most important in the awarenesses of deep
pressure and the tendinous and articular sensitivities are more important
in movements and lifted weights..

IX. ORGCANIC SENSITIVITIES

The areas of organic sensitivity are the mucous membraneous sur-
faces of the respiratory, alimentary, genital, and urinary systems, and
the surface linings of organs and tissues of the thoracic and abdominal
cavities. Organic sensitivities are said to be due to the stimulation of
interoceptors. Many organic sensitivities are not localized with any
degree of exactness, but are experienced as diffused feéling.

A. Stimulation

Stimulation is by contact, as in cutaneous and kinesthetic sensi-
tivity, and is due to the movement of various surfaces upon each other
or by substances in the various vegetative systems.

B. Receptons

No receptors have been segregated for the general organic sensitivi-
ties. Taste and smell, in so far as they are stimulated internally, may
be regarded as organic sensitivities, which have, of course, special re-
ceptors mediating these awarenesses.

C. Organic Qualities

The organic qualities are thought to be the same as those of the
cutaneous sensitivities: pressure, warmth, cold, and pain. Organic
warmth and cold sensitivities are not so numerous as pressure and peain,
but there are sensitive areas of warmth and cold in the surface linings
of the upper part of the alimentary tract and in the rectum.

D. Complex Awsrenessss

There are numerous complex awarenesses caused by the stimula-
tion of interoceptors,

L. Twamsr. Thirst is an awarcness of pressure (and under
extreme stimulation) reported as lodalized on the tongue, of mouth,
and throat. What makes it a ‘thirst’ is the total situstion and includes
memory of stimuli relieving the condition.
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2. Houncaz. Hunger is also a8 complex of pressire and pain re-
ferred to the region of the stomach. Here, again, it is the total situa-
tion that makes this particular pressure-pain a hunger.

3. Nausza, Drrrcation, ANp UmiNaTion. These complexes are
reducable to pressures and pains with the total situation responsible
for what the awareness is called.

X. FATICUE OF SENSITIVITY

There are two forms of fatigue of sensitivity: physiological and
psychologicdl fatigue.
A. Physiclogical Fatigue of Receptor

A fatigued condition is present when stimulation is continued over
an abnormally long period. Sight appears dim, the eyes do not focus
upon the stimulus. We do not hear the sounds which ordinarily would
be heard. In experiments with pressure, pain, and temperature, often
there is reported to be no sensitivity where it was present before fatigue
set in. This form of fatigue is referred to as the physiological fatigue
of receptors.

8. Puychological Fatigue

Another form of fatigue of sensitivity is related to the focusing of
awarencss. The cyes do not focus upon the page because this sensitivity
has lost its ascendency in awareness. Other awarenesses are more
prominent. The same is true of other departments of sensitivity. This
form of fatigue is referred to as psychological fatigue, or the fatigue of
intent (sometimes called the fatiguc of attention).

Xi. SENSITIVITY ADAPTATION

There is a tendency for all sensitivities to return to a neutral or
non-awareness condition. This is called adapration. Sensitivity grows
less and less until there is complete adaptation in what might be called
an equilibrium of sensitivity. There are wide differences between de-
partments of sensitivity in the rate of adaptation. In auditory sensitivity
adaptation does not exist. In pain, adaptation takes place only under
conditions where the sumulus maintains & constant intensity, which is
unusual. In temperature it does not exist for large areas of the body.

A. Toempersture

Temperature adaptation is illustrated by placing one hand in a
container of warm water (about 40° C) and the other in a container
of cold water (about 20° C). Soon there is indifference and the re-
ceptors in both hands are at physiological zero. Now, if both hands
are placed in 2 container of water at 33° C (normal physiological zerd
of hands) one hand feels cold and the other warm (this experiment
illustrates that adaptation is not fatigue of receptors). Temperature
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-adaptation establishes physiological zeros for temperatures as low as 16°
C and as high as 44° C, It is complete for punctiform stimulation in 4 to
97 second for cold and 2 to 68 second for warmth (Dallenbach, 1927).
Adaptation is not complete for large areas, as with cold feet, but large
area adaptations do take place so that extreme temperatures which have
been unpleasant become indifferent or pleasant.

B. Pressure

Adaptation in pressure sensitivity is very rapid and complete. We
are not aware of our clothing, the pressure of our glasses, or the pres-
sure of the chair in which we sit.

C. Olfsction .
Adaptation to odors is fairly rapid and is complete in 3 10 12 minutes
with vanability for different odors. Recovery is in about 5 minutes.

D. Gustation

Adaptation to taste is slower than for smell, but complete adapta-
tions are ecvident for all the four qualities. Wine, which tastes
mildly sweet during the main course of a dinner, tastes sour later in
the meal when sweets are being caten. Opyster stew, which has the
desired salty taste upon beginning to taste it, requires more salt later
on to satisfy us. Adaptation of taste is unitary, as far as the four taste
sensitivities are concerned. Adaptation to bitter may abolish the tasee
of bitter, but the other sensitivities of sweet, sour, and salt remain

unchanged.

E. Vision

Adaptation in visual sensitivity is highly complex and involves both
brightness and saturation. General adaptation phenomena are evident
on coming from a welllighted and color-full room into a dark room.
Adaptation tends towards the neutral gray of self-light, but adaptation
is seldom complete. Threshold differences for various conditions of
adaptation have been given as ratios of onc to ten thousand for rod-
vision and one to one hundred for cone-vision, thus adaptation for light
(brightness) is much greater than adaptation for color (saturation).
Special adaptation phenomena are called after-sensitivities and related
to visual adaptation are contrasteffects.

1. Arrer-Sensmmvimies. After-sensitivities (frequenty called after.
images and after-sensations) are of two kinds, positive and negative.
The positive after-sensitivity is of the same hue, brightness, and satura-
tion as the original sensitivity and may be thought of as a prolongation
of the sensitivity after a slight interval of time following the removal
of the stimulus. The negative after-sensitivity is of the antagonistic
hue, brightness, and saturation of the original sensitivity (see Titchener's
Color Pyramid) and follows the positive after-sensitivity after a brief
interval of time.
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2. Contmast-Errzcrs. The hue, brightness, and saturstion of a
sensitivity affects, and is affected by, the hues, brightnesses, and saturs-
tions of all the surroundings. Each brightness reduces the brightness. of
the other. Each hue induces its complementary in the other. Saturation
determines the degree of this induction of bue and increases the satura-
tio;l of each. Ti gives five laws for contrast effect (Texrbook p.
76).

F.  Kinesthetic and Organic

Kinesthetic and organic sensitivitics are analogous in adaptation
to pressure, pain, and temperature and would appear to follow the
general rules of adaptation for these sensitivities.

C. Equilibrium

Equilibrium sensitivity shows a high degree of adaptation, which
takes place fairly rapidly, but this is not a true adaptation phenomenon.
The child when circling rapidly, in play or on a2 merry-go-round, soon
adapts to the movement, but when the motion stops he has difficulty
in maintaining his position until ‘adaptation’ again takes place. This
is due to a change in stimulation. The receptive apparatus in the
internal ear is subject to a change in stimulation upon movement or
discontinuing movement of the body. True adaptation in equilibrium
takes place very slowly and is evident in crossing the ocean, or in nding
in aeroplanes, where there is no awareness of equilibrium changes.

Xil. SENSITIVITY (S MASS ACTIVITY IN AWARENESS

Never are visual sensitivities alone; nor are auditory, or tempera-
ture, or pressure, or pain, or taste, or smell, or kinesthesis, or organic,
or equiligrium. What makes them appear as if they were alone is the
focusing of individual scnsitivities in awareness. Certain sensitivities
seldom reach the focus of awarencss (often called attention). This
occurs within a department of senswuvity, such as vision or audition.
Then, certain departments of sensitivity as a whole are less likely to be
focused in awareness, as with equilibrium. They are said w be sub-
conscious, or even unconscious. But awareness if always total, while
certain sensitivities, or departments of sensitivity, may focus. Sensitivity
15 mass activity in awareness. It is the conscious integration of the effect
upoa the organism of environmental stimulation. Later, recalled sensi-
tivities add to the complex and make possible thinking in relation to
immediate sensitivitics.
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REACTION

Psychological activity conforms to a formula (SI-R) in which
stimulation, integration, and reaction are the essential divisions. Stimu-
lation passes over into integration as the individual is aware of physical
and chemical changes. This activity is studied as sensitivity, Reaction
is the resultant of stimulation and integration, and reaction may be
related in time to both the stimulus and the sensitivity. But the essential
purpose of the study of reaction is to understand its organization or
form, its development, and its correlation with effector structures.

I. GENETICS OF REACTION

The organism’s reaction capacities are the joint products of in-
heritance and learning. The organism does not react separately with
inherited reactions and with learned reactions. The reaction of an
organism at any moment is the resultant of what has gone before in
development, which is a genctic growth of both heredity and

environment,

Reactions are often classified genetically into native and learned
reactions. The former are said to be due to inheritance causes, and the
latter to environmertal causes. But learning begins immediately with
the first reaction. Reactions may be classified, then, as primarily native
or primarily learned, according to the amount of the influence upon
the reaction of either heredity or environment. This classification, then,
is an arbitrary one. The evidences of heredity are never observed until
they are submitted to the stimulation of eavironment and the two
factors, heredity and environment, work hand is hand in the genetic

development of reaction,

Il. MATURATION OF REACTIONS

In every living cell there is a capacity to develop under stimulation.
Cells mature and are kept in condition by metabolic activity. When
cells mature in relationship to other cells an organ or structure is formed.
The maturity of a certain structure in relation to other structures car-
ries with it the capacity for peychalogical reaction.
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A. [Exparimental Invuﬂmluu of Maturation

The carliest ex eater in this field (Spaulding, 1873) worked
with swallows, ned them in cages where they could not exercise
their wings, and found that they ﬁ when released after the time

most birds fly. He also attached blinders to the eyes of chicks so they
could not sec to peck and found, when these were removed after several
days, that the chicks pecked as did other chicks who had exercised this
reaction. Carmichael (1928) placed frog eggs in two dishes, one with
plain water and the other with an anesthetic: after a period the tadpoles
in the dish of plain water swam about while those at the same stage of
structural development in the drugged water remained motionless.
Substituting plain water for the drugged water, these tadpoles swam
without opportunity of learning.

B. Maturstion, A Genetic Process

Reaction capacities for various structures do not mature at the same
time. Some mature, like the capacity to breathe in the child, before
birth. ,Somc mature, like the capacity to walk, after birth. Birth is
but a step in the maturation process. Learning begins in embryo life. /

C. Matunation Differences Beotween Species

The genetic development of reaction capacities is different in dif-
ferent species. The guinea pig is very ncarly mature after the first day
of life. The cat takes about 25 days to rcach the same stage of maturity
(Tilney and Kubie, 1931). Kellogg and Kellogg (1933) reared an
ape and a child together and showed, among other things, that the
maturation of reactions in the ape was much more rapid and complete
than in the child at the same age.

D. Conclusion on Maturation

The influences of heredity are expressed in the maturation of struc-
tures with capacities of reaction. Reaction capacities mature as units of
behavior and a reaction takes place when the appropriate stimulus occurs.
However, a high degree of efficiency is not present in a reaction upon its
first cxpression. Learning (exercise) under stimulation of the environ-
ment is necessary to perfect reactions.

UIl. THE INVESTICATION OF NATIVE REACTIONS

Reactions are referred to as native reactions if they are expressed
without evidence of learning and are universal for a species under the
same stimulation and at the same stage of maturity.

A. In Animals

Certain specific stimuli are found to evoke a native reaction in
animals. Others do not. The clucking of a hen is not a stimulus to
a native reaction in chicks. Any small object will cause a hungry chick
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) But the pecking in chicks is not irfm its first -
ang:k Nor is there any discrimination on pnrtu&o:he chick cai? oo
and non-food objects. Water is not a stimulus to the drinking reacti
unless it is placed in the bill of a thirsty chick. Thirsty chicks will
run through water without drinking and unless they chance to peck
at objects in the water, thus getting water in the bill, they do not drink
(Lloyd Morgan, 1894). The discrimination of objects must be learned
and reactions must be perfected through exescise.

B. In Humans

The situation is much the same with humans as with other animah,
only the native reaction mechanisms are less perfect and learning is
mere important to life. Many native reactions are observed to mature
after birth in the human. Important observations in this field are re-
ported by Gesell, Johnson, Jones, I. and M. Sherman, and Watson.

IV. THE REFLEX

All native pattern reactions of organisms possessing a nervous
systemm are reflexes. In the higher organisms the reflex involves re-
cgptors, afferent neurons, adjustor ncurons, cfferent neurons, and
effectors in functional relation. The term, reflex, is applied sometimes
to reactions called rropisms in organisms not possessing a nervous
system.

A. Definition

A multitude of reaction capacities result from the maturation of
structures, Watson (1919) states that there are cnough, and more, to
perform all of the complex activities of adult life, once integrations or
connections are established between stimulus and reaction. No specific
reaction exists for most environmental stimuli and the reactions caused
by general stimulation are called random reflexes. Random reflexes are
the basis of learned activity.

The term reflex is reserved, usually, for pattern reactions where
integrations between stimulus and reaction are established, o ially
established, by heredity. These reflexes, such as the cychd res::
limited in number. The stimulus is always the same and ome pattern
reaction completes the activity. Warren (1922) has defined the rcﬂcx
as “a definite response to a definite stimulus, due to an inherited
arrangement of nerve paths.” The reflex is a pative simultaneous pattern
reaction of varying degrees of perfection, which is causd by a definite
kind of receptor activigy.

8. Classification of Reflexes
Reflexes may be divided into explicit and implicit reactions, accord-
'L’tbc position in the body and the kind of the cffector. Explicit
involve striated muscle effectors and act upon the exernal
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environment. The implicit reflexes involve the unstriated muscle and
gland effectors and act upon the internal environment of the organism.
The implicit reflexes are frequently spoken of as amtomatic activities.
They operate largely under stimulation through the sympathetic nervous

stem. Other classifications of reflexes are based upon complexity:

1) simple and compound, (2) antagonistic and allied. Warren (1922)
has classified reflexes according to their genetic, or developmental, pos-
sibilities in the individual, as follows: (1) Those least subject to modi-
fication; (2) Those subject to slight reinforcement or inhibition; (3)
Those usually subject to modification; (4) Those modified in the adult
but found pure in infancy; (5) Those found in the adult, but not in
infancy. A long list of reflexes is included in this classification. All of
them are quite specific upon their first stimulation and evidently de-
pendent upon the maturation of structure.

C. Festures of Reflexes
Several conditions of reflex activity exist, as follows:

1. TumesHoLp oF SmiMuLATION. A certain intensity of the
stimulus is required to induce a reflex. The amount required is spoken
of as the threshold. .

2. Locauzation ofF Stimurus. The reflex reaction depends upon
the area of stimulation. '

3. Intenstty oF StimuiaTion. As a rule less intense stimuli
induce a weak reaction. Stimuli of greater intensity cause a stronger
reaction. The reaction varies somewhat with the intensity of the stimulus.

4. Inmermion 1N RerLex Acmivity. In the reflex certain antagon-
istic effectors are innervated, which inhibit or control the reaction.

V. TIME OF REACTION

Human nerve conduction is at a rate of about 12 cm per ms. Reflex
reactions are completed in about twice this time, for example, the eyelid
reflex requires about 30 ms and the kneeqjerk reflex requires about
50 ms. This difference is said to be due to the slower functioning of
receptors, effectors, and synaptic contacts in the nervous system rather
than the ncurons themselves. The time interval between presentation of
a prescribed stimulus and the intended reaction is called the reaction
@ime and is interpreted as the time of integration between S and R.

A. Simple Resction Time

Simple reaction time is the time required to react where there is
only one possible stimulus to the prescribed reaction. The average times
vary for different individuals and for different sensitivities, and have
been established as follows: vision, 150-225 ms; audition, 120-180 ms;
touch, 117-182 ms; warmth, 180 ms; cold, 150 ms; and pain, 400 ms.
These reaction times would not exceed 20 ms if the only factor involved
were nerve conduction.
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B. Complex Reaction Time
In the discrimination and the choice reaction the observer makes
either one prescribed reaction to one of several stimuli, or one of several
ibed reactions to one of several prescribed stimuli. The reaction
time is lengthened in accordance with the complexity of the situation.
In the associative reaction the observer is required to form an asso-
ciation (verbal reaction) to a stimulus word; the average reaction time
is about 2000 ms.

Vi. CONDITIONED (LEARNED) REACTIONS

Under the influence of environmental stimulation the organism
reacts according its capacities for reaction, which are the product of
maturation and learning. Reactions may be learned in two ways. A
new or reorganized pattern of reactions may’be connected (associated)
with an adequate stirnulus to reaction and a new or conditioned stimulus
may be connected with an existing reaction, replacing the previous
adequate stimulus.

A. The Conditioned Reflex

The reaction which is established as a response to the conditioned
stimulus has been called the conditioned reflex (CR.), because experi-
menters have been concerned largely with the reflex. However, condi-
tioned reactions are formed with well established learned reactions
where new and indifferent stimuli are associated and then substituted
for the adequate stimuli to the reactions. The C.R. mechanism operates
at all levels of development of reaction.

Pavlov, a Russian physiologist, working upon the salivary reflex
in dogs, and Twitmyer, an American psychologist, working upon the
patellar reflex, were the earliest investigators (about 1900). Paviov’s
classical experiment is described. A hungry dog was placed in a
harness and stood on a table. A bell was sounded (the indifferent
stimulus) and a piece of meat (the adequate stimulus) was presented
to the dog. The sight of the meat caused the dog's mouth to water.
Afrer the stimuli were presented several times the sound of the bell
alone would produce the-flow of saliva.

8. Conditiened Reflexes in Animsh

Conditioned reflexes have been established under such experimental
conditions as the following: between pressure to the mouth parts and
pressure applied to the foot in snails (Thompson, 1916), between cer-
tain vibration frequencies and the acceptance or rejection of food by
minnows (Westerfield, 1922), and between the extension of the right
hind foot and the acceptance of food by dogs (May and Larson, 1919).

C. Conditionsd Reflaxss in Children

The Russian, Krasnogorski, made the-pioneer study on children
(1907). He cstablished such conditioned reactions as the opening of
the mouth at the sound of a bell. Mateer (1918) modified and im-
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md his technique and established conditioned reactions between
ing movemeats and tactual stimuli in children 12 to 89 months of
age. She found a corrclation between intelligence and facility of the
conditioning process.
D. Cenditionsd Reflexes In Adults

Cason (1922) carried on experiments in which the eyelid reflex
was conditioned to sound and in other cases the pupillary reflex was
conditioned to the ringing of a bell. Dodge (1924) produced an eye-
lid reflex from the knee-jerk stimulus and Cytovitch (1917) conditioned

vasomotor reactions to a sound stimulus. Thus C. R.s have been demon-
strated as possible in unconscious reactions.

L  Temporal Conditions of the Conditioned Reflex

Three temporal conditions exist with respect to the sequence of
unconditioned and conditioned stimuli.

< - - The Organism.-- >1
Receptor

e

¢ Integration in

‘

@ 3 ). Nervous System
Receptor Effector

Fig. 5. The Conditioned Reflex, representing graphically the in-
tegration or conditioniing in the nervous system. The stimulus (S)
is 2 total situation composed of two units; the unconditioned stimu-
lus (U. S.), and the conditioned stimulus (C. S.). These stimuh
affect appropriate receptors, and if they occur together repeatedly
an integration is effected in the nervous system so that the new or
conditioned stimulus innervates the effectors and produces the re.
action originally resulting from the unconditioned stimulus.

1. Unconprmonen S Fmsr. When the unconditioned stimulus
is applied first and then followed by the conditioned stimulus, no
conditioning takes place.

2. Boru S Toceruxa. When the conditioned stimulus is given

at the same time as the unconditioned stimulus, a conditioning usually
takes place if repeated a sufficient number of times.

3. Convimionzo S Fiast. When the conditioned stimulus is first
applied and afrer it is withdrawn the unconditioned stimulus is ad-
ministered, a conditioning frequently takes place in which the time
between the conditioned stimulus and the unconditioned stimulus is
equalled with considerable exactness by 8 period of latency before the
reaction.
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P. Deterioration of Conditioned Reflexes
mcondmonedrcﬁexo&enuumubleminapetmmnlm
stration. Reenforcement is necessary to continue its functioning. It may

be destroyed by a general inhibition resulting from stimulation of
diverse sorts, or by a special inhibition.

G. Experimentsl Investigstion of Special Inhibition

Anyncwsdmulusmcurﬁngntﬂnnmcﬁmuthemdiﬁoned
stimulus may inhibit the reaction. The conditioned stimulus then
becomes ineffective. This stimulus is called the inhibitory stimulus.
Also, 2 second inhibitory stimulus occurring at the same time as the
conditioned and first inhibitory stimulus may interfere with the inhibi-
tion and sllow the conditioned stimulus to be effective.

VH. THE ORCANIZATION OF RIACTION

Any reaction involves numerous effectors, and perhaps all
effectors. A reaction is the sum-total of stimulation and inhibition of all
eﬂ:ctors, which takes place simultancously. But a reaction is focused
in the activity of a relatively limited number of effectors as efficiency
of response is developed. The reaction is defined according to the
pattern of these effectors. )

A. The Simulteneous Psttern Reaction

The unit of psychologxcal activity has been calied a simultaneous
pattern reaction. Such activities as the reflex, where the action is com-
plcte in one expression, are simultaneous pattern reactions. But litde
activity of this kind is observed in animal or human behavior. Very
early in the genetic development of reaction, cither through causes of
heredity or environment, serial arrangements of pattern reactions are
formed so that one pattern reaction is but a part of a chain of reactions
(sometimes called ‘chain of reflexes’).

5. The Successive Reaction

This succession of pattern reactions, of one reaction leading to an-
other, and so on, until a final pattern completes the series, is called the
successive reaction. Numerous pattern reactions are induded in the
successive reaction. Each pattern reaction in the series may be regarded
as a preparatory reaction to the final or comsummetory reection which
completes the successive reaction.

Vill. INSTINCY, EMOTION, AND HABITY
Earlier contemporary psychologists have had much to say about
certain categories of psychalogical activity called imstincs, emotion, and
Asbis. Instinct, or instinctive reaction, and habit, or habitual reaction,
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are successive reactions. Emotion is more nearly s mass of simultaneous
pattern reactions, although these reactions may appear as a part of the
successive reaction.
A. [lustinctive Reactions

Instinctive resctions are ssid to be a series of pattern reactions
organized as a part of the inherited development or maturation of
behavior. This form of development is said to be more clearly per-
ceptible in plant and animal life, and it is present in less exact form
in human life. But in all cases of the inherited development of in-
stinctive reaction, stimulation of the environment has a share in the
development of reaction and as this degree of influence increases the
reaction is termed habitual.

1. Osservations on InstincTive Bruavion. Certain successive re-
actions are often described as instinctive reactions, such as the forma-
tion of a cocoon by insects, and nest building by birds. It is often
found that these successive reactions will change in form upon a change
in the environment. Other behavior such as the following is often
called instinctive: (a) lambing in sheep, where the sheep leaves the
flock, makes a bed by pawing the ground, gives birth and licks up
the after-birth, cleans the lamb, and retumns to the flock, (b) suckling
of the child, where the child bends the head to the aipple, grasps it
with the lips, sucks, and swallows. These are successions of successive
reactions and have been shown to involve learning of environmental
stimuli and perfection of pattern reactions.

2. Reratmion oF INstiNcTivE 10 Learnzn Bruaviox. As the carly
inexact forms of instinctive reactions are developed and changed in
stimulation and reaction (learning) they are called habitual reactions.
It is doubted by many authorities if reactions are integrated into suc-
cessive forms by heredity. Learning is said to be necessary to form
random reflexes into successive reactions. This is a debatable point.
If there is any linkage between the native random pattern reactions,
due to maturation, they could be called instinctive reactions.

B. Hasbitusl Reactions

Habitual reactions are successive reactions which have been or-
ganized primarily because of stimulation of the environment, although
all reaction patterns are caused by heredity and are observable in the
maturation of structure.

I. Rmamion 10 RaNpOM Brsiavion. Habits start largely in the
organization of random behavior. The native random pattern reactions
are integrated into learned successive reactions. The elemental reactions
are pative; the organization is learned.
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2. Rmamion o Instincrive Bruavion. If there are pative suc-
cessive reactions they are reorganized early in life. New elements re-
place old. Old reactions are perfected. The behavior which was in-
stinctive is called habitual.

3. Drrmvimon or Hamrruan Bzaavior. A habit, then, is a com-
plex system of reactions functioning successively, in which the integra-
tion of the separate elements is learned.

4. Crasstrication or Hamtoar Bravior.  There are three forms
of habitual behavior: (a) motor habits, including all bodily movements,
(b) language habits, and (c) emotional habits. The language habits
are based upon the random vocalizations and the motor habits are
based in a large degree upon random bodily movements. These forms
of habitual behavior are both implicit and explicit.

C. Emotiona!l Reactions

Emotional behavior may be either instinctive or habitual, depend-
ing on the amount of learning involved. It is typically a pattern re-
action with awarenesses of implicit and explicit activities, and a strong
affective clement.

IX. SUMMARY

Reaction capacities are inherent in the hereditary development of
structure. Pattern reactions mature, due to inheritance. These patterns
aro perfected through environmental stimulation (exercise). There
may be a linkage of pattern reactions into successive reactions as a
product of heredity. This point has caused a very lively controversy
during the last decade over the nature of instinct. Successive reactions
develop inofthc interplay of heredity and environment and the reaction
capacities of an organism at any one time arc the ic devel
ofnlldnthugoncb&oreinmatuntionmdlcnmmgm opment
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Charrmx 1V
PSYCHOLOGICAL DYNAMICS

The central theme of psychological dynamics is causation. A
dynamic conception relates all motivational factors in understanding
psychological activity. Any unitary cause of psychological activity affect-
ing receptors has been called the environmental stimulus. Such a unitary
cause in the integration of this activity within the organism has been
called the integrative stimulus. These unitary causes of psychological
activity include all motivational factors such as the innervation of ef-
fectors, excitation of nerves, glandular and chemical secretions, the in-
tentional activity of awareness, the established mental sets and attitudes,
habitual motivation, the energy changes of receptors and the fatigue of
organs, and the physical and chemical changes of the environment. The
term stimulus, or stimulating situation, is used to mean the whole com-
plex of environmental and integrative causes of reaction.

l. THE DYNAMIC POINT OF VIEW IN PSYCHOLOGY

There are functional and structural concepts in the study of any
science. The structural concept in psychology is tllustrated by the pattern
of effectors in reaction or by the reported colors of visual sensitivity.
The perceptual processes and the reaction patterns are structural con-
cepts. The psychologist, who is observing from the structural point of
view, describes and measures these existences for their own sake. Buz
structure is necessary w function. A functional or dynamic coacept is
illustrated by a pattern of effectors changing the position of the body,
or by the colors of visual sensitivity bringing about imagery of a child-
hood village scene. The psychalogist, who is observing from the dynamic
point of view, measures and describes existences as causes in relation
to their effects. He views structure as a genetic sequence in the motiva-
tion of behavior.

{l. GENERAL DYNAMIC CONCEPTS

The dynamic concepts of psychology are more difficult to under-
stand than are the structural concepts, for they relate cause and effect.

57
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A. Woodworth’'s Mechanism and Drive Theory

Woodworth (1917) has outlined the dynamic problems of motiva-
tion in his mechanism and drive theory. Mechanism is a concept of
limited function. Drive is a concept of more extensive function. The
mechanisms of an organism explain how reactions are accomplished. The
drives explain why. Drives presuppose the existence of mechanisms.
A reflex reaction is regarded as a mechanism. More complicated be-
havior is caused by drives. A drive is defined as a mechanism which
is aroused, but which cannot react until other mechanisms are brought
into the reaction.

B. Tendencies to Reaction

While motivation consists of both environmental and integrative
stimulation, the essential causes of reaction are within the organism
(integrative stimuli), These are called the tendencies to reaction.
Numerous terms are used to indicate various kinds of tendencies. Some
indicate the degree of consciousness present, some the physiological
basis of the tendency, and some the correlation with environmental
stimuli. All terms have a certain vagueness of meaning due to the
inexactness of knowledge of the tendencies to reaction. Such terms as
the following are used by various authors to describe the internal
aspects of motivation: need, want, ‘wish’ (Freud), libido (Jung), pur-
pose,. motive, desire, inner steer, predisposition.

Tendency has the meaning of persistent direction of activity of
an organism under varied environmental stimuli. Motive implies a
degree of consciousness of goal, and purpose further implies that the
goal is definitely outlined in consciousness.

Intent, mental set, and determining tendency will be used as terms
to describe the tendencies to reaction because they have experimental
dehinitions. Intems is a specific conscious tendency, usually in relation
to an experimental task or problem and is the English synonym for the
original German term Aufgabe. Mental set is a later development ot
the tendency as the activity continues with less consciousness. It is the
English synonym for the Qerman term Einstellung. The tendency in
successive reactions is called a determining tendency.

Hif. REACTIONS

The simultancous and successive pattern reactions are characterized
primarily by their distinctive motivation. Each pattern reaction has its
pattern of stimulation which involves environmental and integrative
changes, When one reaction pattern removes the stimulus pattern, as
in the simple reflex, a simultancous pattern reaction is said to have

taken place.
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A. Motivation of the Successive Reaction .

It has been said that successive pattern reactions are formed
closely linked pattern reactions and that each pattern reaction is neces-
sary to the completion of the series. What links the series together is
the pattern of stimulation. Each pattern reaction in the successive re-
action isarnofthcsuccessionofstimuluspattctm. This is true in
degrees as the successive reaction is perfect in degrees.

The ‘mechanism’ of Woodworth is the pattern stimulus-reaction.
When the reaction pattern removes the stimulus a simultancous pattern
reaction is said to exist. When it does not remove the stimulus pattern,
activity continues and a drive is formed. Other pattern reactions take
place until a final, or consummatory reaction completes the series. This
is a successive reaction. Woodworth's theory classifies a simultancous
pattern  stimujus-reaction as a mechanism and a series of successive
pattern stimulus-reactions as a drive.

7 “
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t camn removed only through sequential activity.

B. The Peychological Stream

Each series of reactions, called a successive reaction, is, in
a part of a larger series. The successive reaction of preparing an
ment in English is a part of a larger series of studying English
out the year. Other successive reactions, such as studying

I3
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physics, ogy, German, and so on, are interrelated and form an
educati successive reaction. But life is more than this; it is a pey-
chological stream made up of many smaller streams, which in turn
are separated into smaller streams. Final subdivisions of psychological
activity bring one back to the patterns of stimulation and reaction.

V. THE DRIVING STIMULUS

Every reaction has a cause in stimulation. The causative factors
may be traced to environmental and integrative stimulation. In each
case, the stimulating situation includes an essential change which is
called a driving stimulus. The term, driving stimulus, is introduced to
definite that factor in stimulation which is present throughout the suc-
cessive reaction.

A. The Pattern Stimulus

A simultancous pattern reaction is caused by 2 stimulating situation
which may be termed a pattern szimulus. Buot in the saccessive reaction
numerous preparatory reactions are caused by numerous pattern stimuli.
These single stimulating situations (pattern stimuli) build up from
the primary situation to the final situation which causes the consum-
matory reaction in the series, Each pattern stimulus may be regarded
as causing a preparatory pattern reaction in the sesies.

B. The Driving Stimulus

‘The driving stimulus is the factor in the stimulating situation that
continues from the primary to the final pattern stimulus when a suc-
cessive reaction is in process. The driving stimulus is what keeps the
organism reacting. Important driving stimuli are those of hunger pres-
sure, sex pressure, defication pressure, and so on.

-

V. CLASSIFICATION OFf MOTIVATION

) Environmental stimulation affects three types of receptors: intero-

ceptors, proprioceptors, and exteroceptors. The action of environmental
stimulation is modified, of course, by integrative stimulation, and motiv-
ation of thinking and reacting is the sum of these causes.

A. Physiological Motivation

During carly life, one’s motivation is largely physiological in nature.
This driving stimulation affects interoceptors to a large degree, although
exteroceptors have an important place in it. Physiological drivin,
stimuli are the objects and activities (the chemical and physical changes
affecting the receptors of an organism within or without the body.
Many of these are spoken of as physiological needs. Some of the more
important physiological driving stimuli follow: removal of support,
bright lights, loud noises, pain, hunger, thirst, heat, cold. The nism
mmmsmcwuivewnyunti_ld\edrivi:guimulmil The

question has been asked, experimentally, of what is the composition or
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configuration of the physiological drives. Boring (1915) found thet
hunger is primarily pressure stimuli, and somectimes pain, localized
in the stomach, and that nausea is primarily pressure stimuli, and some-
times pain, localized in the esophagus. Leading experimenters in this
field are Boring, Bruaswick, Cannon, and Wada.
B. Comscieus Motivation

The conscious driving stimuli are known as intents, such as, the
intent to act, the intent to learn, and the intent to work. In their carliest
manifestations these intents are complex sensitivities, such as the pain
of mosquito bites or the heat of a hot day. ‘

€ Soclsl Motivation

The social driving stimuli become more important as the organism
develops. These stimuli dominate the life of the adult except in illness
and extreme physiological stimulation. They are formed of new re
lationships of physiological and conscious motivation in which the re-
actions of people and other animals have taken on significance. Im-
portant social driving stimuli follow: prestige, vocational interest, re-
ligion, wealth, appearance, competition, cooperation, and so on. Motiva-
tion is social under the natural conditions of life.

Vi. THE EXPERIMENTAL INVISTICATION OF MOTIVATION

Experimentation in the field of motivation has proceeded slong
five lines: (a) the investigation of animal drives, (b) the sudy of
physiological and social drives in humans, (c) the investigation of the
conscious intent, (d) the investigation of nerve stimulation and
glandular activity, (e) the clinical study of unconscious motives and
wishes (psycho-analysis).

1. Tum Goar Mermnon. The cffects of changing situations are
measured by the goal method. The goal, which is an incensise known
to the animal, is separated from the animal by an obstade. It is not
immediately sensed by the animal, that is, it is a recalled wﬁﬁvg. A
change in the incentive is made between trials, and the effect

u:fmnl is measured in the next trial in relation to the new gosl.

Tolman (1932) used this method in a study of the activity of rats under

changing stimulating situstions. A maze, through which the rat had
run

to to reach the goal, was introduced as the obstacle. Standard
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physiological conditions of thirst, hunger, etc. siological drive) were
m;i’sx:gined and food, water, etc., (the goals)(svhez"e changed. The rela-
tive effect of changing ‘goals’ was measured as speed of maze running.
This measure was interpreted as objective evidence of the effect of
changing goal-ideas (intents) in the rat.

2. Tuz Dmve MerHoD. A measurement of the magnitude, or
strength, of the physiological drive is achieved by the drive method.
The incentive is held constant. It may be food, water, member of the
opposite sex, etc. An obstacle is placed between the animal and the
incentive, but the incentive can be sensed by the animal. The obstacle
is varied or held standard and the measure of the strength of the drive
is the number of ‘crossings’ of the obstacle. Warden (1926) introduced
a high degree of exactness for this measurement in what he called the
‘Columbia Obstruction Method’. An animal (usually rat or monkey)
for whom the physiological drive can be stated in terms of time with-
out food, water, etc.,, was placed in the obstruction apparatus. This
apparatus contained the incentive beyond the obstacle, which consisted
of an electrically charged grill. In these experiments both the electric
charge of the obstacle and the conditions of drive were varied. The
following comparable average number of ‘crossings’ in 20 minute tests
for white rats were reported by Warden and his associates (1931).

Number of
Drsve Crosangs
Maternal ... C e e . 224
No Experimental Drive e e e 358

These are measures of relative strength of physiological drives and
when applied to other animals the measure should offer comparative
information of the relative importance of the various physiological
stimuli or needs of life.

B. The Study of Drives in Humans

Experimentation on the cffect of changing physiological drives in
humans involves greater difficulties than with animals. All motivation
is social and the social aspects of motivation are particularly evident
when the intensity of physiological drives is normal or natural. Humans
are seldom submitted to the intensity of physiological motivation often
present in experiments with animals, When motivation is ‘natursl’,
the social stimuli in the stimulating situation appear to be interrelated
in a manner making it dificult to establish standard conditions for ex-
perimental work. This is evident in, all experiments on the effect of
incentives in educational and industrial situstions.
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An experiment in human motivation usually establishes conditions
in which the ‘drive’ is a usual situagion in education or industry, such
as regular class work for children in school. The effect of changing in-
centives (goals), such as a reward of being made a captain of a team,
or one of an increase in wages, are measured. Encouragement, dis-
couragement, pain, noise, and rhythm, are other incentives used in
such experiments. The effect of changing stimuli (incentives) are com-
pared under standard conditions.

C. The Investigation of Consciows Intent

It was discovered early in the history of psychology (1880) that
conscious intent determines the sequence of thinking. Intent is stimuls-
tion in awarencss, [t embodics the social stimuli in the total stimulat-
ing situation. A change in environmental stimulstion must be rep-
resented in intent to affect behavior, and changes in social incentives
can best be traced in the development of intent.

D. The investigation of Nerve Stimulation and Clandular Activity

The study of the energy conditions of nerves and the secretions
of glands contribute to the knowledge of motivation. Physiclogical
psychology deals with these dynamogenic effects. The aim of the
psychologist is to trace activity through its continuum from the action
ofenvxronmmtuponnhvmgorganmntotheamonofthemm
upon the environment. The heat, CO,, and electricity given off under
conditions of physiological excitation arc measures of motivation, which
are as important in understanding this continuum as are the descrip-

tions of thinking.
£. The Clinical Study of Unconscious Motives and Wishes (Prychosnalysis)
The repression of highly motivated activity, primarily of a physio-
logical kind, affects the adjustment of the individual in various ways.
Society (environmental social stimulation) causes a change in native
reactions. Satisfactory and unsatisfactory adjustments are made through
learned reactions. Where there is not a satisfactory release of this
motivation, unsocial reactions and abnormal mental activity often re-
sult. Much of this psychalogical activity is unconscious and psycho-
analysts study it by the technique of ‘analysis.’

Vil. ADJUSTMENT

This chapter has enlarged the concept of stimulation to include
all causes of the reaction, whether environmental or integrative in
nsture. Various considerations have led to a dynamic concept of re-
action. The early driving stimuli to inherited reactions are physialogical
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in nature. Later driving stimuli embody social situations. Driving
stimuli, and the reactions to them, become more and meore complex
as development continues.

Adjustment, itself, is a part of stimulating situations. Learning
progresses toward an adjustment which is represented in later motivs-
tion in the form of a conscious goal. Adjustment of reaction to the
environment offers the criteria for the development of intent to improve
adjustment.



Paxr B
NATURAL PSYCHOLOGICAL ACTIVITY

The application of the experimental method to the problem
of mind is the great omistanding evens in the history of the

audy of mind . . ..
~E. G. Boamva, in
A History of Experimental Psychology

The experimenter in psychology is concerned with the investiga-
tion of natural activity. His primary interest is in the normal or natural
psychological existences of life, either individually considered or as
averages of groups. Part A has dealt largely with the units, or elements
of psychological activity, such as a pattern reaction, a sensitivity, and a
driving stimulus. These are psychological abstractions which result
from generalizations. They do not exist independently in natural
activity. In Part B, stimulus and reaction, and the integrative connections
existing between them (S-I-R activity), are studied as they are found in
natural psychological activity.

The following chapters are included in Past B:

Chapter V.  Social Motivation: The Total Situation.

Chapter VI.  Intelligence and Its Measurement in Rela-
tion to Adjustment. :

Chapter VII. Learning: Integrative Activity.

Chapter VIII. Emotion: Disintegrative Activity,

Chapter IX.  Personality and Adjustment.

Chapter V, “Social Motivation,” logically follows Chapter IV as a
more detailed analysis of mass stimulation. This discussion is primarily
on the human level where differing motivating effects are evident under
the same environmental conditions, Intelligence is the capacity to learn
and its measurement has become an important field of psychological
investigation, The nature and measurement of intelligence (capacity) is
discussed in Chapter VI. A better adjustment to environment is a
measure of integration. From the point of view of improvement of
adjustive reactions, this process is called learning. It is discussed in
Chapter VII. Disintegrative activity, called “Emotion,” is studied in
Chapter VIII. Individual differences are evident the moment one begins
to measure and they are considered in both Chapters VI and IX. The
relative influences of motivation, intelligence, learning, and emotion are
evident in the adjustment of the organism to its environment. This
total adjustment is called "Personality’ and it is considered in norroal
and deviate aspects (Chapter IX).
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Cuarma V
SOCIAL MOTIVATION

Mass StimuraTion anp THR Torar Situamion

Motivation under the natural conditions of human life is always
social in implication. Recent experimental work in the field of animal
psychology suggests a similar conclusion for infra-humans. Investiga-
tions enumerated in the previous chapter lead to the conclusion that
under natural conditions, such as in learning or emotional activity,
the important causative factors are the social implications embodied
in mass stimulation. When the structure of mass stimulation is described
and measured it is called the total situation.

I. SOCIAL MOTIVATION PATTIERNS

Certain complex patterns of stimulation, and of reaction, are coo-
sidered to be the field of social psychology.

A. Clasmsificstion of Stimulus Patterns

Allport (1924) distinguishes two types of aggregations or .social
integrations, the group and the crowd. The group is an aggregate of
two or more persons deliberately acting together in some way and the
crowd is distinguished from the group by the presence of emotional
excitement and motivation on a more primitive level, Mass stimulus
patterns of social activities are classified, according to Allport, into
(1) social facilitation and (2) rivalry. ‘Social facilitation’ is motivation
due merely to the presence of others. Rivalry is motivation with the
gaal of superiority in achievement. Rivalry takes the form of (a) groxp
rivalry, which has as its goal the superior achievement of a group or
team, and (b) individual rivalry, which has as a goal the superior
achievement of the individual.

B. Experimental Investigation of Soclsl Facittetion

Social facilitation has been found experimentally to be an important
factor for the motivation of achievement.

1. Wrry Croren. Mayer (1903) showed that school boys do
more work when working as a group than alone and Schmidt (1904)
showed that children do better work in school than when alone at
home. These are the classical investigations of social facilitation.
Meumann (1914) found a similar situation to exist in experiments
with children upon rote memory.
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2. Wimn Aouurs. Allport (1920) showed that free associations
of adults when working in groups were 65 to 93 percent more numerouns
than when working alone. Social facilitation was greater during the
first part of the work, and the stimulation was greater in mechanical
than in abstract tasks.

3. Wrra Seecar Grours. Social facilitation is normally present
where people are working in groups. But the group may have an op-
posite stimulating effect under special conditions. Travis (1925) found
that stutterers accomplished more in writing free associations when

working alone than they did when working in groups.

C. [Experimental Investigation of Rivalry

In rivalry, the stimulating situation is highly complex, with many
variables present in the motivation., Triplett first subjected this situa-
tion to experimentation in 1897 and came to the conclusion that there
was a definite dynamogenic effect of pace-making by a second person.

1. Tue Rivarxy Srrvatmion, ParticorasrLy Amonc Cunomen. It
has been shown by numerous investigators that rivalry will increase
accomplishment in mental work by adults or children by 50 per cent
or more. Leuba (1930) found, among school children, an increase in
accomplishment of 47 per cent with group rivalry, 52 per cent with
rivalry for a candy reward and 65 per cent with both, thus indicating
the complexity of motivation in rivalry. Group nivalry stimulation is
not as great for the superior performers in a group as it is for the
inferior (Moede, 1914). Leuba showed that in a nivalry situation the
highest quarter of the group of children increased only 34 per cent
against an increase for the lowest quarter of 71 per cent. The motiva-
tion of the older children in a group is not as great as it is of the younger
children; nor is it of superior children as it is of inferior children of
the same age; nor of boys as it is of girls in the same group (Hurlock,
1927). Much that has been said about children applies to adults.
Rivalry motivation is highly complex and individual in its effect.

2. SeeciaL Rivainy Srruations.  Special rivalry situations have
been found to have certain different effects. Wittemore (1924) showed
that individual rivalry was a stronger stimulating situation among
hand printers than was group Tivalry (cooperation with others to beat
another group). Maller (1929) found this to be distinctly true among
school children, and further, that the motivation of group rivalry was
less persistent than individual rivairy.

Hl. THE PHENOMENA OF MOTIVATION

The ‘mass’ stimulating situation may be broken up for experimentsal
study into ‘factors involved.” But the stimulating situstion affects the
individual as a ‘whole,’ while individual differences in resuits may
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indicate that the motivation is not the same for different persons or
for the same person over any period of time. The ‘mass’ is dynamic
and ever changing in pattern, as different factors in the total complex
change in their relations. Specific factors in motivation are studied as

A. Knowledge of Results
The effect of knoswledge of resmlss was first investigated by Judd
51905) in an experiment in which practice without knowledge was
not to change the accuracy of judgment of length of lines. But
when there was ‘knowledge of results’ there was correction and im-
provement. ‘Knowledge of results’ is the factor in the stimulating situs-
tion informing the individual of social relationships of rivalry and re-
cognition. Book and Norvell (1922) found in a controlled experiment
that every man and woman (124 individuals) fell below their best
score when ‘knowledge of results’ was removed. When ‘knowledge of
results’ was added to the learning situation every subject gained over
his best record when no ‘knowledge of results’ was present. Thorndike,
and others, report consistent evidence of the motivation effect of ‘knowd-
edge of results’ for various kinds of both mental and motor behavior.
How ‘knowledge of results’ functions as a part of the total situation is
not cxactly clear, but it evidently takes its place as a factor in building
intent for accompli

B. Punichment

Punishment stimuli, such as intense sounds, lights, and electric
shock, were shown carly by Cleghorn (1898) to increase muscular con-
tractions in work on an ergograph. Electric shock has been used often
as the punishment stimulus in research upon human beings. According
to Rexrcad (1926) punishment of this kind has various stimulati
effects, as follows: (a) instructive, as in ‘knowledge of results, (b
inventive, as in ‘insight’ or the adoption of new plans of work, and
(c) disruptive, which decreases eficiency. The two former conditions
are aspects of ‘knowledge of results” Johanson (1922) compared the
effect of ‘knowled og results’ (called reward) with electric shock
(called punishment) in reaction time. In both cases there was a reduc-
tion in time of the reaction, with punishment (15%) twice as effective
as ‘know of results’ (6%). Bunch (1928) studied the effect of
electric as punishment for errors upon learning a human maze
and got a decrease of 50 per cent in number of trials and 30 per cent
of total amount of time consumed in the learning. According to Vaughn,
and Diserens (1930) reaction-time decreases as punishment (electric
shock) increases in intensity. There is evidently a motivating effect of
peinful punishment that is greater than punishment that offers knowl-
edge of resuin.’
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C. Rewand

The effect of food and sex upon reaction (organic motivation) has
been thoroughly studied among animals by numerous investigators.
Such rewards are always adequate motivating stimuli for increased
speed or efficiency of reaction. Pavlov and his associates have used food
rewards as the adequate stimulus in the study of conditioned reflexes
among both animals and humans. Often ‘reward,’ as with ‘punishment,’
is not distinguished from ‘knowledge of results’ in experiments. Such
motivation factors may be called ‘success’ or ‘effect’ stimuli, and they
materially speed up learning or efficiency of reaction as shown by Thorn-
dike and others. Chase (1932) found that ‘knowledge of success’ in-
creased efficiency of performance upon a modified dymamometer, but
that a gold star (reward) in addition to this stimulus only slightly
increased the motivation. As already indicated, Leuba showed an in-
crease in achievement of 52 per cent with a chocolate bar as a reward,
while with rivalry alone it was 47 percent, and food reward and rivalry
together, 65 per cent. So the motivating effect of reward alone, or with
rivalry controlled, was 18 per cent.

D. Reward and Punishment Compared

Educators have wanted to know which is the stronger motivating
factor in learning, reward or punishment. The popular theory today
bases training upon reward motivation.

1. Among AnmmaLs. The investigation of these factors as
motivating stimuli began in animal psychology and, as carly as 1907,
Yerkes showed that punishment (an electric shock) was the more
effective stimulus with the dancing mouse. It was further shown that
different strengths of the electric shock had relative beneficial effects
upon the leamning in proportion to its difficulty. These conclusions
have been verified by a number of investigators. Hoge and Stocking
(1912), contributed the evidence that a combination of food (reward)
and electric shock (punishment) was the most effective stimulus for
learning among rats. Warden and Aylesworth (1927) verified this
conclusion and again showed that punishment was the more effective
single stimulus.

2. Amonc Humans. Among humans the reward-punishment
situation seems to be far more complex than it is with animals. Hamilton
(1928) is the only investigator attempting to equate the two by ringing
a bell, at tmes for failure and at other times for success, to indicate
accuracy of discriminations on the Galton Bar. Here again, the stimula.
tion is definitely ‘knowledge of result’ and, as would be expected, they
were equal in their motivating effect (exactly 24 and 26 percent
increases).
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It seems impossible to compare punishment and reward as motivat-
ing stimuli among humans. Both are effective under varions conditions
and both have conscious and social implications. Among animals very
painful puni is found to be more effective than any known re-
ward. It would seem that this should be true gmong humans, but
punishment under these conditions is more than social approval and
rivalry. It is a change in the physical environment to be avoided by the
person.

L Prise snd Repreoct

Praise and reproof are found to have specific motivating effects.
The initial effect upon accomplishment of either praise or reproof is
about the same. Cha.se(l932)iound reproof to be in ascendency over
praisc with young children and Gilchrist (1916) found praise to be
superior. Gates and Rissland (1923) found praise to be in
as a motivating stimulus for motor coordinations and reproof for color
namin Hurlocks (1925) investigations are the most extensive upon

m%,ect, and praise is found to be the stronger motivating stimulus
both in its initial effect and cspecﬂlly over a long period of time, The
stimulating situation of * praise, " which is a social reward among humans,
would seem to be superior to reproof and educitors have accepted
this conclusion as the basis of a philosophy of education.

HIl. °‘NON-SOCIAL’ MOTIVATION

Certain stimult, such as electric shock and noise, are often treated
as non-social in their motivating effect. That their effect is not always
the same in different situations is a conclusion of many experiments
among both animals and humans. The causative factor of this difference
would seem to be the social implications of the mass stimulation. It is
necessary to consider all specific stimuli as having social motivating

A. Nelss snd Distraction
Noise abatement commissions exist in numerous cities all over the

world and rules have been established for the regulation of noise. Un-
doubtedly, the number of unpleasant stimuli is reduced by such
measures. But it is doubtful if there are the delcterious effects usually
attributed to excessive noise stimulation. The experimental evidence
points only to the conclusion’ that noise is unpicasant (disliked).
B. The Expesiments! luvestigetion of Nelse and Distvectien

Early, Morgan (1916) showed that there was a slight decrease in
apeedoimenulworknﬂzebegmnmgofapmodofmm,foﬂowed

by an increase. The new rate was sometimes greater than that before
the introduction of noise. Extra effort was put forth during the nois
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stimulation and various methods, such as articulstion of mental work,
were used to eliminate what the worker regarded as distractions. These
results have been verified by several experimenters. There may be definite
increases in accomplishment due to distraction stimuli in the total situs-
tion. Physiological effects are slight or unmeasurable (Harmon, 1933).
Pollock and Bartlett (1932) offer a theory of adaptation as an explans-
tion of what takes place under noise stimulation. Noise and distraction
are said to add new conditions to the stimulating situation, and intent
is again related under these conditions to the original goal of work.
All experiments agree that noise tends to produce a slight and readily
recoverable loss in efficiency followed by individual increases which are
related to the development of conscious intent. But it is evident that
noise, even to a high degrec of intensity, has little deleterious effect

upon efficiency in mental work.

IV. THE CONSCIOUS INTENT IN THE MOTIVATION OF BEMAVIOR

The driving stimulus or stimulating situation in awareness is called
the intent or Aufgabe, which is the awareness of goa! and plan of the
activity. Intent is causative of most psychological activity, although
automatic reactions, such as walking, once set in motion, are continued
under the stimulation of the activity itself (‘activity in progress’ of
Woodworth). The intent is the pattern of conscious stimulation in any
unit of psychological activity.

The pattern of intent changes and develops in awareness. The
observer may report awareness of numerous environmental changes
(semsitivities) without their being related to the previously established
- intent in the performance of a task. But as he is aware of environmental
changes, such as the awareness of distraction stimuli or of ‘knowledge
of results,” certain sensitivities may be followed by a sequence of psycho-
logical events of which they are causative. Such sensitivities are related
to the existing goal and plan of work.

Any awarencss may be an intentional awareness causing later con-
scious events. In a series of conscious cvents any awarcness may be
causative in greater or lesser degree according to ‘acceptance’ in relation
to the intent of the moment. The ‘acceptance’ is determined largely by
the previous intent or mental set and this ‘acceptance’ may cause s
complete change in activity and the development of a relatively new
intent.

The difference between intent and mental set is purely one of

Intent has clear dimensions or conscious details of goal and
plan of work; mental set or Einstellung does not, but the observer may
report a vague awareness of what he is doing. But even though the
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observer is not aware of either goal or plan of work, or the ‘why’ of
his performance, the mental set continues to direct the ‘activity in
progress.” Where causation is of a sequence of cvents the driving
stimulus has been called a determining sendency (Ach).

Mental set is sometimes referred to as motor sez, because causation
of the activity seems largely in the habitual sets of the motor perform-
ance, as with the tennis player making a quick smash, or the punting
of the football player. Automatic activity, with its specific reflexes, and
autonomic activity in the vegetative processes of the organism is likewise
spoken of as directed by motor set.

V. MASS STIMULATION (THE TOTAL SITUATION)

The carly initiating causes of psychological activity are environ-
mental stimuli, and in particular, implicit stimuli such as hunger pres-
sures acting upon interoceptors. But very early these fundamental
physiological drives are conditioned to explicit environmental stimuli
and take on social significance. The specific stimuli act together as s
mass and the total situation involves awareness. Environmental stimula-
tion can affect reaction only as there is integration of stimulation, and
this takes place in awareness in the form of intent to act. It is in
awareness that the social implications of specific stimuli become apparent.

Specific factors in motivation, such as praise, reward, ‘knowledge
of results,’ and distraction are studied by objective methods and measure-
ments can be made of them in terms of amounts of stimulus and
accomplishment. The pattern of this stimulation is observed in aware-
neuwherethemtegmuonoimnsmouvanonukuplm The sig-

* nificant conclusions from the observation of motivation are: (1) that the
effect of stimulation upon reaction is total rather than specific. Each
specific factor, like reward, is influenced by all other factors in the
mass stimulation. (2) Causative of the integration of mass stimulation
are its social implications. (3) The causes of psychological activity are
essentially conscious in the form of intent.
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INTELLIGENCE

I'rs MaasuzeManT IN RiamioNn 10 ApjusTamnt

The adequacy of reactions, as adjustments to environmental stimula-
tion, varies greatly from individual to individual. Some persons con-
sistently make better adjustive reactions than do others. Adjustive
lc;;pacityis:tudiedbythepcychologistasintelligenccandisnmnsured

tests.

l. DEFINITION OF INTELLICENCE

Authors and experimenters have defined intelligence in various
terms, which seem to vary widely in general meaning. Such definitions
are given as: (1) Intelligence is the ability to think in abstract terms
(Terman); (2) It is the ability to learn to adjust oneself to his environ-
ment (Colvin); (3) It is a capacity to acquire (Woodrow); (4) It is a
general ability to consciously adjust thinking to meet new requirements
(Stern); (5) It is a biological mechanism for ingegrating stimuli and
producing adequate and unified responses (Peterson).

A, What Intelligence Is

While differences are apparent in the definitions given, they are
all in agreement on certain points: (1) Intelligence is a capacity for
acting, and is not a mechanism for established reactions; (2) It is an
inherited or native capacity; (3) It is unaffected by nursure, but wsrture
roay limit the opportunities for expression of capacity; (4) The

ity or matures with age during childhood and :
(;;On(ﬁo:enge,thémpldqismammmcﬁmcbawm:hefmr-
teenth and sixteenth years of life,

B, What intelligence is Net

Intelligence is not the same as knowledge. But the amount of
knowledge accumulated is limited by intelligence, Intelligence is not
the same as talent. Talent implies both native capacity and pesctised
skill along some special line ot activity, as in mugic, art, and
Intelligence is not the same as memory. Persons of low inilligonc
y have good memories. Intelligence is not the sapal ‘o Wil
dls are scquired through practice. Intelligence is 1 st

but it is a capacity for the development of adjustive reactiolil
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C. latelligence and Pemenality

The measurement of psychological activity has developed along
mdiaﬁnalinamﬂedthemwurementofp:r‘gmlity and the measure-
ment of intelligence. Personality is truly all of psychological uctiv;t{
when measured, but a distinction is made for practical purposes. Intel-
ligence measures, which are discussed in this chapter, are measures of
efficiency of reaction from which capacity (intelligence) is interpreted.
Personality measures test activities such as emotion, feeling, motivation,
attitude, interest, and so on. These psychological activities influence the
efficiency of reaction, of course, but personality measurement is not
made for the purposes of indicating intelligence. It is made in order
to understand a specific quality (trait) in personality. Personality
measurement will be discussed in a later chapter (Chapter IX, Person-
ality and Adjustment).

1. THEORIES OF THE NATURE OF INTELLIGENCE (CAPACITY)

Numerous experimental and statistical studies have been pursued
for the purpose of understanding the nature of intelligence (capacity).
Some of these have been concerned with the neuro-physiological basis
and others with the conscious and behavior aspects of the capacity.

A. Neuro-physiolegicsl Theeries

Neuro-physiological theories of intelligence are closely related to
theories of learning. Although the learning process is one of achieve-
ment or acquisition, learning would be impossible without intelligence.
Intelligence is the capacity for learning.

1. Genemar PuysioLocicar Tuzony. Intelligence, like learning,
is related to the changing resistance of the synapses between neurons
of the nervous system, and to the complexity of that system. Some
authoritics relate intelligence to the size of the brain, especially the
cerebrum. This is particularly true when comparisons are made of the
intelligence of various species of animals. Some writers relate intel-
ligt;:i:: bto ‘metabolism of the nervous system and to the blood supply
to rain.

2. Hovrs Tuzony or Nzuro-sioraxis (1931). Intelligence, like
learning, is a function of neuro-biotaxis, which is the capacity for de-
velopment of dendrite-axon contacts through the growth of dendrites,
and also through the growth of axons. Neuro-biotactic growth is said
to be the activity reducing the resistance at the synapse. (Learning is
neuro-biotactic activity.)

B. Consclons and Behavior Theeries

. Other theories of the nature of intelligence have arisen from
measurement and the statistical treatment of test results. Among these
theories are the following:
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1. Gawmaar Caracrry Tusony (Syzaw, 1910). Intelligence is a
mﬂapmty(G)whschmyhedueuedmanyﬁddofmm
According to this view any individual has equal capacity for reaction in
any field. The special field of reaction in which be will atain proficiency
depends on the environment.

2. Tux Two-Facrox Tuzonr (Semamman, 1901). Intelligence is
composed of a general capacity (G) and specific capacities (S,, Sy, Sy
etc.) for expression in various ficlds of reaction such as music, skating,
and mathematics.

- ==
—
—
| m
G 5; St 5y 56555, 5, 5, |
5,15, 18,154 S5t} S,
Stern Spearman Thorndike.
(1910) {1901} (1905)
7. A schematic comparison of three leading theories the mature of in-
The three sre equal in area. Stern holds that all intelligence
is geueral {(G); Spearman postulates some geners! intelhi (G) and a vumber
of special capacities (S); according to Thorndike intelligence is & number
o] capacitios (S) tern's view allows for individual differences oaly in
amount of G each According to Spesrruan individuals may differ
in G with S equnl, or may differ in S with G equal, or they may differ in
MGMS.E{ s theory wuld occur only in the amount
and distribotion S

3. Moun-racror Tusory (Troxwoxs, 1905), Intelligence is not
a general factor, but is the sum-total of many specific capacities (S,, S,,
S.. etc.). Possibly ‘general’ manifestations of intelligence depend upon
unitary fields of eavironmental stimulation, as follows: (a) Abstract
Intelligence, (b) Mechanical Intelligence, (c) Social Intelligence.

4. Banavion Contivuum Trmoxy ( Tronstons, 1924). Intelligence
is a function of the point in behavior where an individusl reverts wo
trial and error. It is the capacity to focalize awareness at early, un-
finished stages of formation of any activity.
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C. ‘Knéds’ of intelligence

Thorndike (1920) indicated three chief ‘kinds’ of intelligence;
abstract, mechanical, and social. The term ‘concrete’ is perhaps more
fitting for mechanical intelligence.

1. Asmstract (Versar, GeEnEmaL) IntELLiGENCE. By abstract in-
telligence is meant the capacity to manipulate and deal with symbols,
such as language and mathematics.

2. Cowncrete (MecHanicaL) INTELLicENcE. Concrete intelligence
is the capacity to manipulate and deal with things such as mechanieal
contrivances, art, and perhaps music.

3. Sociar INnTELLIGENCE. Social intelligence refers to the capacity
for dealing with people. It includes much of what is popularly called
personality. Experiments confirming this division have not been prose-
cuted.
All three ‘kinds’ are probably general intelligence expressed in
different environmental fields. However, such a classification is con-
venient for the limnation or definition of unitary environmental fields of
investigation.

IH. MEASUREMENT BY TESTS

The measurement of adjustment, and capacities for adjustment,
is the function of mental tests. Each test item (problem, question),
is a pattern of stimulation. The variety of possible reactions is limited
by the form of the test. Reaction in a prescribed manaer is evidence
of adjustment to the stimulus and the number of acceptable reactions
(the score) is indicative of the degree of adjustment.

Hundreds of tests have been developed as measures of various
combinations of reactions (performances, capacities, aptitudes, abilities,
traits, intelligence, personality, and achievement). The following list
indicates the scope of measurement by tests: anthropometric measures,
tests of sensitivity, tests of motor abilities and skills, tests of perception
and abstract processcs, general intelligence tests, musical, mechanical,
and artistic aptitude tests, tests of social intelligence, tests of emotional
behavior, measures of character, measures of personality, attitude and
interest scales, and tests of educational and vocational abilities. Not
all tests arc measures of intelligence.

V. CHARACTERISTICS OF TESTS
Tests have certain general characteristics, some of which follow:

A. Tests are Standardized Experiments

The scientific investigator makes use of tests in different ways as
materials in an experiment. For measurement purposes, the scientific
tester always uscs tests in a prescribed manner, which has been de-
termined in the construction of the test. Hence, a test is a standardized
experiment,
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8. Tests Somple Reactions

Test items are so chosen that they are samples of a mass of reactions.
It is obviously impossible to measure all reactions ar one time, or all
reactions in any one environmental field. Items of a test sampie re-
actions in a unitary field of the environment.

C. ledividusl vo. Group Messurement

Tests are arranged for individual and group administration and
are called group tests and individual examinations.

D. Verbal vs. Nea-Verbal Tests

Testing materials are prepared so that measurement is either of
language or motor reaction. Tests are classified into (a) verbal (lan-
guage) tests and (b) non-verbal (non-language) tests. Most tests, both
individual and group, require knowledge of language. Directions are
given verbally, either orally or written, and § (subject) is required to
react verbally. Directions for non-verbal tests are given in pantomime,
or by examples, and S reacts by marking on pictures or by the manipula-
tion of objects.
L Spesd vi. Power Tests

Tests are classified as speed or power tests. Speed tests have
standard time conditions. All items are of equal difficulty and the
score is the number of items correctly answered in the standard time.
In the power test there is no time limit and the score is the number
of items correctly answered. The items are scaled for diffculty, that is,
the casiest item comes first, and cach succeeding item is more difficult
than the one it follows. Many tests are combinations of speed and
power tests,

F. Speed-accuracy Distinction in Tests
Tests differ in their emphasis on speed and accuracy. Those tests

emphasizing accuracy include problems in which time is not a factor
in the measurement.

G. Performanee va. Capecity for Parformance

All tests are measures of reactions; they arc measures of perform-
ance. Butpcrformam:emaybcmcnuredatvmommguofspecnhzb
tion. Capacity for performance (intelligence) is inferred from measure-
ment with tests requiring a low degree of specialization of reactions.
Prediction of performance in specialized fields is made from intelligence
tests. Persons who score high in intelligence tests are assumed w bave
the capacity to score high in any specialized performance (achicvement)
test if given equal training with others in the ficld of specislization.
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'l‘hmuafundamennlmfenncempsychdagy and it is verifiable
experimentally. The distinction leads to a classification of tests as
achievement gests (accomplisiment) and capecisy rests (intelligence,
aptitude). The term ‘aptitude’ is used to refer to special capacities, or
capacity in a limited field of reaction.

0
>

l'm 8. Ccraty mld Parfmvu‘c in Measurement.
is a i it can be
menured only in its expreumn The lines extend
ing outward from (X) indicate the devel
of specificity of relchom At D -pechhudou is not
as great as at C, B, or A; but the zeactions can be
at a,ny int between (X) and A.
Keuuremem of performance at A, where there is
a bigh degree of specialization, is called achievement
measurement. Measurement at B, C, or D are more
al and are more representative of capacity.
owever, all tests measure reactions and capacity
is intefnd, just as the vacuum is inferred fm
measurements of its effects.

M. Test Batterics and Scoles

A group of tests measuring different performances (or interpreted
capacities) are often assembled together to give a general or composite
measure of a unit of behavior. These groups of tests may be large or
small, according to the extent of like reactions being measured. Such
groups of tests arc called sesz basteries or scales, When the tests of a
battery are assembled in age levels it is called an age scale.

V. TESTS OF CENERAL (ABSTRACT) INTELLICENCE

The form of the battery of tests, which is called a general intel-
ligence test, depends on the way in which it is used, ’Iheadmnmmnon
of the test may be individual or group, verbal or non-verbal, or for
speed and power measurement. Theimmofgenenllm:lhgmoem
mlelecnednothat(l)mdmdmhof prescribed social group will
have ualopponunny fnmihamy the problem presented, and
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A Mwmr-u

Amisiondthcl”SbmerybmectmdSunonapwredmlm
s the first age scale and a second revision appeared in 1911. Huey
(1910) and Goddard (1911) translated the Binet-Simon scale into
English. Goddard revised the scale slightly and used it in the Vincland
Training School. These translations were followed by many other
American revisions, the most important of which follow:

(1) Kuhlmang ... 1912
(2) Yerkes, Bridges, and Hardwick ... 1915
(3) Setanford Revision (by Terman) ... .. 1916
(4) Kuhlmann ... ... 1922
(5) Herring ..o et s 1922
(6) Yerkes and Foster ... .. coreeremnee 1923
(7) Stanford Revision (by Tcrman) . . 1937

Of these scales, the Stanford Revision (1916) has been most widely
used. It is composed of 90 items ranging in age placement from 3
years to 18 years. Problems, such as, pointing to parts of the bodyy
fnllowmg simple directions, esthetic discriminations, visual discrimina-
tion of forms, counting, items of judgment and comprehension, naming
colors, and repetition of syllables and numbers, are included in the tests
for years 3, 4, 5. Problems of fact, arithmetical reasoning, visual
imagery, induction, vocabulary, interpretation of fables, definition of
abstract terms, repetition of digits, repetition of digits in reverse order,
repetition of the thought of a prose passage, and reasoning, are included
in the tests for years 14, 16, and 18. The Kuhimann Revision extends
the age range of the scale downward to three months. It is more
difficult to administer than the Stanford Revision. The Herring Revision
is most easily administered and requires fewer materials than do the

B. individual, Nom-verbal, Power Tests. (Performance Scales,
Nea-langusge Tests).

Tests involving knowledge of language would obviously be un-
fited for use with foreign speaking, illiterate, or very young subjects.
Non-verbal tests (also called performance tests) are used to test such
persons; also, they are used as a check on verbal tests. These tests in-
vdwd\emamp\ﬂmmofob)mmchuﬁmngblochmtoapwhn

recesses in boards (form boards), solving manipulstive puzzies, and
° on.
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1. Smvas Tasrs. Single non-verbal tests have an important

Form Board. This is a board in which certain geo-

——

: have been cut (the Figures include a star, cross, tircle,
manglc, ond, square, etc.). S is required to place blocks, Giting
these figures, in the appropriate recesses. There are many revisions of
this test by Goddard, Witmer, Sylvester, Pintner and Paterson, and
others. Similar form boards have been devised by Dearborn, Ferguson,
Kent and Shakow, and others. The test is arranged -for greater dif-
ficulty (for various age levels) by cutting the blocks into two or meore

b. Healy Pictorial Completion Tests. In these tests, incomplete
pictures are presented to S. He is required to select the best of a number

of pieces and complete the picture. The Knox Ship Test, The Mare
and Foal Test, and many others, follow this procedure.

c. The Manikin and Feature Profile Tests. These are small humao.
figures cut_into_pieces s of varying shapes which are to be assembied
by S.

d. Kohks Block Design Test. A number of many colored cubes
are used by S to coastruct replicas of designs painted on cards.

e. Knox Cube Tess. The examiner taps on blocks in a certain
sequence and S repeats the sequence as he remembers it.

f. Porteus Maze Tests. A serics of paper and pencil mazes has
been developed for the non-verbal measurement of intelligence. The
mazes may be used scparately as a measure of intelligence at a centain

level, or in serial order as an age scale.

2. Non-veasar Barremes. Groups of form boards and other non-
verbal tests are assembled into batteries. Healy and Fernald (1911)
and Knox (1914) prepared non-verbal batteries of tests, but the ecarliest
general intelligence battery, sampling non-verbal reactions, was the Army
Performance Scale (1917), which was developed by the oguu
in the Army during the World War. This battery inclu
as follows: The Knox Ship Test, the Manikin and FeatumProﬁleTews,
the Knox Cube Tests, the Goddard Cube Construction Tests, the Dear-
born Form Board, Terman's Memory from Designs Tests, the Digit-
_?mbnlSubmmnonTm The Portcus Mazes, a Picture Arrangement

the Healy Pictorial Completion Tests,

The most widely used performance scales today are the Pintner-
PaumPerformam:eScale(lﬂ?),mdtheAnhu:PointSale&
Performance Tests (1928). For measurement of young children, the
Gesell Scale (1925) and the Merrill-Palmer Scale (1931) are extensively

E

5
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used. The Pintner-Paterson Scale consists of seven form boards, the
Manikin Test, the Feature Profile Test, the Ship Test, two Picture
Completion tests, a Digit-Symbol Substitution Test, Goddard’s Adapta-
tion Board, and the Knox Cube Test.

C. Verbel Group Tosts
Individual tests are limited in their use, because one examiner is
reqmmdformhsub)ccttobctested Group tests were developed by
and others about 1914 to overcome this difficulty. These tests
uwallyoombmemcspcodandpowerfactormmcasummmt.

'Group Examination Alpha (1917), which was devised by the
psychalogists in the ULS. Army, is the eadiest and best known battery
of yexbal group tests. ltxscomggscdonlewq;mgghtsqb-m”
follows: Test 1. Following directions, Test 2. Arithmetical computation
and reasoning, Test 3. Common sense, Test 4. Samepess and opposite-
nenofpmrsofwotds Test 5. Scrambled sentences, Test 6. Arithmetical

Test 7. Word_ relationships, Test 8. Information. Several
revisions of Army Alpha have been prepared, and practically all other
verbal group tests, of which there are several hundred, are patterned
after this test. Among the verbal group tests most widely used today
(in addition to Army Alpha) are: The Terman Group Test (1920),
The National Intelligence Tests (1920), The Otis. Group Tests, of
which there are several forms for diffcrent uses and different age levels
(1919), The Kuhlmann-Anderson Tests (1927), and The Henmon-
Nelson Tests (1932).

D. Nea-Language (wem-verbal) Croup Tests

As with the individual non-verbal tests, the non-language _group

tests_are_desigoed for_illiterates, children, and others not possessing
adequate language facilities. Several non-language tests were asscmbled
by Army psychologists to form a battery known as Group Examination
._The Army Beta is composed of seven sub-tests as follows:
Test 1. Mg.gg_;gsu, Test 2. Cube analysis, Test 3. Letter amngcmcm
series (V-O), Test 4. Digit symbel -substitution, Test 5. Number check-
ing, Test 6. Pictorial completion, Test 7. Geometncnlconstmcnons
Other nondanguage group tests used at the present time include The
Pintner Non-language Tests, Myers Mental Measure, Haggerty-Delta |,
The Porteus Mazes, The International Group Test(Dodd and Brigham),
and The Michigan Non-verbal Series (Greene). Practically all group
tests for the pre-school and primary school levels are non-verbal tests.

L. Tests for Bxasptional Persoms
Tests of intelligence have been developed for exceptional groups,
such as the blind and the deaf.
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1. Tuz Buwpo. Irwin (1915) adapted The Goddard Revision of
the Binct-Simon Test for testing the blind. Other important intelligence
tests for the blind are Hays’ (1930) adaptation of The Stanford Revision
and Sargent’s (1931) adaptation of The Otis Classification Test.

2. Tuz Daar. Any nonlanguage performance test may be used
without change in the measurement of intelligence of the deaf.

3. Oruer Seeciar Groups. Special tests have been constructed
for measuring the intelligence of: (1) children having sensory defects
(Bappert 1922), (2) illiterates (Doll 1926), (3) delinquents (Fernald
1912, Heuyer 1927, Healy and Bronner 1911), (4) feeble-minded and
backward children (Goddard 1911, Huey 1912), (5) the mentally dis-
turbed (White 1910, Hart and Spearman 1914, Babcock 1931).

Vi. INTELLIGENCE TESTS FOR SCHOOL USE
(Rducational Aptitude)

Intelligence tests have been widely used as measures of capacity
for success in school. Hundreds of tests have been prepared for this
Tests are available for measurement at all levels from the

kindcrg;men to professional schools.

A. Teots for Grades | 0o VIl

Tests used for kindergarten and first grade children are generally
non-verbal group tests such as The Cole-Vincent Scale for School
Entrants, The Pintner-Cunningham Primary Mental Test (1923), The
Detroit Primary Tests (1924), The Pressey Primary Tests (1922), and
The Kuhimann-Anderson Intelligence Tests (1927). These tests are
composed of pictures (in some cascs letters and words) and the children
mark the picture according to directions read by the examiner. The
Pintner-Cunningham Primary Mental Test is composed of seven tests
as follows: common observation, esthetic differences, associated objects,
discrimination of size, picture parts, picture completion, and dot draw-
ing. The Clevdland Kindergarten Classification Test is prepared for
use at this level as an individual examination patterned after the Binet-
Simon and performance tests.

The tests used in the higher grades of the elementary school (grades
IV to VIII) are usually verbal group wltspammedlfwrthe.&my
Alpha, THustrative of the tests for this level of i
Detroit Alpha (1924), Haggerty Delta 2 (1923), McCall Muln—Menal
Scale (1925), The National Intelligence Tests (1920), The Heamon-
Nelson Test of Mental Ability for Grades VII and VIII (1932), and
The Kuhlmaan-Anderson Intelligence Test (1927). Non-verbal material
is occasionally nsed in these tests.
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The Kuhlmann-Anderson Test is arranged as an age scale end

can be used for all grades and sges from age 4 10 maturity. It may be

used a3 a group test or as an individual examinstion and is composed
of 39 sub-tests including both verbal and non-verbal material.

8. Tests for High Schools and Colleges

Mecasures of educational capacity for high schools and colleges are
combinations of intelli tests and tests of educational accomplish-
ment. ’l'hcyaxevcrba]g:?:oup, speed tests and are used for sectioning
classes and as coliege entrance examinations for selective admissions.
They are patterned after the Army Alpha examination and leading
tests for this level are the Terman Group Test (1920), The Henmon-
Nelson Test of Mental Ability (1932), The Otis Self-Administering
Test of Mental Ability (1922), The Thorndike Intelligence Examina-
tion for High School Graduates (1920), The American Council on
Education Psychological Examination (1919 and following; also called
the Thurstone Psychological Examination), asd The Thorndike
C.A.VD. Examinations (1927). The C.A.V.D. Examinations are tests
of sentence completion, arithmetic, vocabulary, and directions. In addi-
tion to the tests named above many colleges have developed tests to
fit their own special requirements.

C. Tests for Professiens! Schesh

Many professional schools (medical schools, law schools, teachers
colleges, etc.) use tests for the selection of students. In most professional
schools one or more of the tests for the high school and college level
are used. Special tests, such as The Medical Aptitude Test (Moss),
The Stanford Educational Aptitude Test (Jensen), The Juristic Apti-
tude Test (Roback), and the Journalistic Aptitude Test (Moss), have
been devised, but except for the Medical Aptitude Test, they have nat
had wide use.

VII. APTITUDE TESTS: MEASURES OF CONCRETE
(MBCRANICAL) INTELLIGENCE

Tests for the measurement of specific capacities, such as music,
mechanics, and art, are called aptitnde tesss. Aptitude tests are pre-
pared as individual or group examinations; they are composed of either
verbal or nonlanguage materials; and they are administered as both
speed and power tests.

A. Teshs of Musicsl Apthtude

The most important contribution to the measurement of ‘musical
talent’ is the battery of tests devised by C. E. Seashore (1919), in which
he divided general musical aptitude into six specific capacities, namely:
d- 3 - i ‘ cl ’- - - » &- - X ’- . 3 » ‘
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time, appreciation of consonance, tonal memory, and memory of rhythm.
The tests are administered by phonograph records. The pitch discrimina-
tion test is illustrative: two tones are played and S reacts by indicating
whether the second tone is higher or lower than the first. The scores
on the six tests arc plotted as a musical profile. The Kwalwasser-
Dykema Battery (1927) consists of ten tests similar to the Seashore
Series. Persons scoring high on these scales have ‘musical talent.’

Other tests of musical aptitude have been devised by Hillbrand
(1923), Hutchinson and Pressey ( 1%4), Kwalwasser and Ruch (1924),
Kwalwasser (1927). These are all ‘paper and pencil tests.” Hillbrand’s
test measures sight-singing ability, while the others are tests of musical
accomplishment or musical information.

8. Testa of Coencrete (Maechanical) Intelligonce

‘Mechanical talent’ is measured as a unitary aptitude or a group
of relatively independent capacities. It is comparable to general abstract
intelligence and may be thought of as general concrete (mechanical)
i .

1. MzcHanicar Aerrrope Tests. The first tests of mechanical
aptitude were devised by Stenquist and used in the U. S. Army in
1917-18. The tests are of two kinds, namely: assembly tests and paper
and pencil tests.

a. The Assembly Tests. Stenquist’s Assembly Tests consist of a
number of small cbjects, such as a bicycle bell, a door lock, a mechanical
pencil, and a paper clip. These objects are taken apart and § is required
to assemble them under standard time limits. Toops (1923) devised
an Assembly Test for Girls, which included the stringing of beads,
lacing cards together, and similar manipulative tasks. The Minnesota
Spatial Relations Test (1930) is a form board into which S fits variously
shaped blocks.

b. Paper and Pencil Tests. There are many tests unni
comparisons and picture completions (Stenquist, 1923 O'Rourke, 1926;
MacQuarrie, 1927; Baker and Crockett, 1929) for the measurement
of mechanical aptxmde The multiple choice revision of the Minnesota
Paper Form Board (Likert and Quasha, 1934) consists of a series of
problems of geometrical and spatial relations.

2. Maucuanicat Apritupe Batremes. Mechanical aptitude batter-
ies (of general concrete intelligence) are prepared in a manner similar
to batterics of general abstract intelligence. The Minnesota Mechanical
Abihty Series (Paterson, Toops, Andcrson, Elliort, and Hetdbreder,
1930) is such a battery of tests, which is based on the assumption that
mechanical aptitude is a group of relatively independent upacmes
This wnmuofaxm(l)arcvmonofdne
Assembly eu,(Z)pckmgblocbamamﬂbm,(S)mngardc.
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(4) a series of spatial perception form boards, (5) @ papes and pencil
test of spatial relations, (6) an inventory designed to measure the me-
chanical interests of the subject. Persons scoring high on this battery
have ‘mechanical talent’ or concrete (mechanical) intelligence.

C. Tests of Artistic Aptitude

The measurement of artistic aptitude has received but linde atten-
tion. Of the tests developed, the Lewerenz Test of Fundamental Abili-
ties of Visual Art (1927), the Meier-Seashore Art Judgment Test (1929),
and the McAdory Art Test (1929) are most important. All of these
divide artistic aptitude into scveral capacities as in the Lewerenz Test
which is composed of nine sub-tests: (1) recognition of proportion,
(2) originality of line drawing, (3) obscrvation of light and shade,
(4) knowledge of subject-matter vocabulary, (5) visual memory of pro-
portion, (6) analysis of problems of cylindrical perspective, (7) analysis
of problems in parallel perspective, (8) analysis of problems in angular
perspective, (9) recognition of color. An agruistic profile of the nine
capacities is drawn and persons standing high have ‘artistic talent.’

Viil. SOCIAL INTELLICENCE TESTS

The measurement of general social intelligence has received but
litte attention. Moss, Hunt, and Omwake (1925) devised the George
Washington University Test of Social Intelligence. It is designed for
use with adolescents and adults and is composed of five sub-tests: judg-
ment in social situations, recognition of the mental state of a speaker,
observation of behavior, memory for names and faces, and sense of
humor. Scores on this test are found to be related to: (1) sociability
and social activities of college students, (2) ratings for social adaptability,
(3) ratings of salespeople (Hunt).

IX. TEST SCORES AND NORMS

Test scores are expressed as ‘points’ or as ‘ages.”

A. Polat Scores

A point score is the total number of items correctly answered. The
point score is varied sometimes as in scoring truc-false tests by sub-
tracting the number of ‘wrongs’ from the number of ‘rights.’

B. Mental Ages (M.A.)

In revisions of the Binet-Simon Examination, and some other tests,
the problems are arranged by ages. These are called age scales and the
first age scale was devised by Binet and Simon in 1908. The score is
the age at which one answers the problems correctly. Each problem is
equal o a certain number of months. A score on the Stanford-Binet
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Examination mighs be cxpressed as 5 years 2 months, indicating that
the child’s performance on this test is equal to the average performance
of other children 5 years and 2 months of age. Such a score is called
the menzal age. The M. A. is a statement of mental maturity.

C. Intelligence Quotient (1.Q.)

The ratio of the M. A. to the life age or chronological age (C.A.)
is called the intelligence quotient (1.Q.), which was first suggested by
Stern in 1912. It is a statement of relative brightness. The 1.Q. is
obtained by dividing the M.A. by the C.A. and multiplying by 100 to
remove decimals. Thus a child who was born on March 1, 1929, and
scored 6 years mental age on the Stanford-Binet Test on March 1, 1935,
would have an 1.Q. of 100. His mental age and life age are equal.
On the other hand a child of 6, who scored 10 years mental age, has
an [.Q. of 166. His mental maturity is far ahead of his life age. An-
other child of 6, who scored 4 years mental age, has an 1.Q. of 66 His
mental maturity is far behind his actual life age. In general, 1.Q.’s
between 90 and 110 are usual and indicate average intelligence. 1.Q.’s
above 110 indicate mental acceleration or superior intelligence, and

1.Qs below 90 indicate mental retazdation or inferior intelligence.

D. Nermws

Norms are standard scores of normal or average development. The
norms for an age scale are the mental ages for the standard problems
of cach age. Point scores must be interpreted by reference to norms.

1. Pemcenmie Norms (91Les). A score of 168 points on the
Army Alpha has little meaning until one knows that it is exceeded by
only 35 percent of college sophomores. When scores are expressed in
percents of those exceeding each score they are called percentile norms
(%#les). There follows a table of percentiles for scores by high school
graduates on the Otis Self-Administering Test of Mental Ability, which
illustrates the use of percentile norms.

Otis §-A Score  Percentile

67 90 (exceeded by 0% of high schoo! raduates)
60 75 ( ° v 25%h v - )
54 50 C o tse% vt
46 25 « - IS5V - . )
40 10 ( s . 90% as s (13 . )

2. Gaapx Noxms. In the same way, a score of 41 points on the
Pintner-Cunningham Primary Mental Test has value only when one
knows that it is the average score for children in the second grade in
school and that scores of 30 and 46 are the averages for the first and
third grades respectively, Average scores for various grades are called
grade norms.
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3. Acz Nomms. Similarly, average scores for various ages arc
called age norms. The ‘mental age’ is an age norm.

X. RELIABILITY AND VALIDITY OF TESTS

Two essential criteria of a test are: ¢1) it must measure what it
is claimed to measure (validity) and (2) it must measure consistenty
(reliabiliy).

A. Validiny

The extent to which a test yields a true measure of the performance
it is supposed to measure is called the validity of the test. For exam
a test developed to measure educability at the college level is vali if
from the test scores one can estimate the grades which a student will
make in college. If the test scores are not related to the grades received
by students the test is not a valid measurc for predicting college

The extent to which a test measures consistently (regardless of what
it measures) is called the reliabality of the test. Forcnmplc,lfatelt
is administered to the same group of subjects on two different occasions,
say a month apart, the relative standing of the members of the grou
should be approximately the same at both times, lfthcrcxsmucg
shift in the ranks of the individuals taking the test on the two occasions
the test is not a reliable measure of the performance.

Xi. MENTAL GROWTH AND THE PREDICTION OF MENTAL LEVEL
Intelligence as capacity develops until maturity. Yearly tests of the

same chil w:tbtheumemm,showthathnghamsmmdc
at each succecdmg year (Baldwin and Stecker). Children six years of
age answer more questions than they did at five, Growth is illustrated
by testing children of all ages and tabulating the scores by ages. The

average score of ten year olds is higher .than the average of nine year
olds, the average of nine year olds is higher than that for eight year
olds, etc. (Terman, 1916).
A. Growth Curves

The curve of mental growth is a logarithmic curve characterized

by negative acceleration. Heinis (1926) derived the formula for the
curve of mental growth (y) as follows:

=5 (1c%)

where: f and d are constanys
¢ is the natural log
X is age
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Mental growth scems to be complete by the time the average in-
dividual reaches his_sixteenth birthday (Terman, 1916). Eighteen year
olds, twenty year olds, or twenty-five year olds, do not make higher
scores on intelligence tests than do sixteen year olds. For this reason
intelligence is said to have matured for the average individual by the
age of sixteen. In fact, many investigators have found that the average
growth_is complete by fourteen or ffteen years and they hold that
sixteen years is too high a figure for average mental maturity (U.S.
Army results). Thus fourteen, or fifteen, or sixteen, is used as the

maximum age for the computation of the 1.Q.

—- —-——-bupenor

Average

I yerz.or

Mental Age

L
|4yr.1 |6Vyr3
Chronological Age
Figure 9  The Growth or Maturation of Imtelligence
These curves illustrate the relation of ipcreases
intelhgence (Capacity as measuredd by M A
increases in age (C A ) After 14 to 16 years C A
the curve stays level until late maturity, then 1t
gradually decreases The curves indicate growth for
groups of superior. averawe and nferinr auhjects
Children of superior intelhgence start at a higher level and con-
tinue to be higher throughout the entire period of growth; similarly,

the infenior start lower and stay lower to maturity.

8. Correction of the 1.Q. for Prediction of Mental Growth

The 1.Q., which is the ratio of M.A. to C.A,, is used often for the
prediction of future mental growth. While it 1s faily constant from
age to age, the 1.Q. does not take into consideration, as a predictive
measure, the changes in the growth curve. The more accurate ratjo
for the prediction of mental growth is the Personal Constant (P.C.)
of Heinis (1926). P.C. is the ratio of tested age (M.A.), cdrrected by
Heinjs' formula for mental” growth, to life age (C.A.), corrected by
the same formula.

The P.C. is more constant from age to age than the 1.Q. Mental
ages for four groups of subjects predicted from the 1.Q. five years in
advance were in error by 1.5 years while those predicted from the P.C.

were but .2 of a year in error (Riley, 1930).
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Xii. THE DISTRIBUTION OF INTELLIGENCE

Extensive testing of large numbers of persons with the same environ-
mental background (ec.g. approximately equal social, educational, racial,
and financial status) and equal in age has fed to cerntain generalizations
regarding the distribution of intelligence.
A. Intelligence ks Normally Distributed

It was found early that measures of anthropological and physical
characteristics were distributed according to the normal probability
curve. Measures of intelligence are likewise normally distributed.
People cannot be classified as intelligent or unintelligent; it is a case
of more or less.

Number of persons
in é{u‘i-.icore

"
¢
P { S 5
(1] 30 43 S0 %7 70 as
Scores

Figure 10, The Normal Distribution of Intelligence
Test Scorcs. This figure (broken line) shows the dis-
tribution of scores made by 6,520 nine year old children
who took a 100 item intelligence test. Scores ranged
from 16 (the lowest score) to 85 (the highest score).
Pifty percent of the grou (3,260) scored between
43 and 57 as indicated by tge cross-hatched area. Two
;ercem scored below 30 and two percent scored above
0 as indicated by the dotted areas. The average score
for the group was 50, indicated by the wertical line M
(the mean). The solid line indicates the shape of the
theoretical normal distribution curve which would be
obtained if all nine year olds were tested.

The normal curve is bell-shaped and bilaterally symmetrical on
each side of its central tendency, the mean. Just as many individuals
possess intelligence above the average as below it. Starting with the
lowest scorc on an intelligence test there is a gradually increasing num-
ber of persons making each score until the average score is reached.
Then the number of individuals making each score above the average
gradually decreases to the highest score.

8. The Range of Ilntelligence

In any large unselected group of persons a wide range of intel-
ligence is found. The person making the lowest score is very low in
comparison with the one who makes an average score. Similarly, the
highest scoring individual is very high. The ratio of the highest score
to the lowest score, in a distribution from a large unsclected group, is
roughly as 3 to 1.
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C. The Distribution of inteliigence Quetionts
A normal distribution of intelligence, such as the following, is
found for the total population.

Percent of the total

1.Q. Range _ distribution
Below?70 .. .. . .. .. .. . ... 1%
70-79 e . 5%

80-89 ... . e e aveemeeen 15%
90-109 .. . S, 58%
110-119 .. Co C e . 15%
120-129 e . 5%
Over130 . . .. .. e 190

Although some writers present slightly different figures they are not
found to deviate by more than a few points in any class and practically
all agree in the highest and lowest classes. These results are based on
1.Q’s from the Stanford-Binet test.

D. Distribution of Scores from Croup Tesls

Results of group testing show the same wide range and normal
distribution of scores as found on individual examinations. On the
Army Alpha test, for instance, college freshmen score as low as 100
poiats and as high as 190. Less selected groups range from 10 to 203.

L.  The ‘Type’ Thesry

There is a popular belief in ‘psychological types. Early in the
history of psychology it was thought that people could be classified
into well-defined groups or ‘types.” The normal distributions of scores
on tests of psychological activities have emphasized the fallacy of this
theory. For such a theory to be valid a distribution of measures would
have to be multimodal. Such distributions are not found except where
groups of people are selected from the extremes of a normal distribution.
For example, the classification of people into intelligent and unintel-
ligent types is accomplished by naming various segments of the normal
distribution curve.

Xil. LEVELS OF INTELLICENCE

The meaning of the scores obtained from intelligence tests is shown
by the distribution of intelligence quotients. The following classifica-
tion has been proposed:

1.0. Range Classification

Below 70 et e o Feebleminded
70-79 Borderline
80-89 Backward or Retarded
90-109 . Norma!

130139 . ... ... Very Bright

Over 340 . ... e Genius of Near-Genius
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A. Fesblomindednoss (Amantie)

Selection of the feebleminded requiring institutional care is de-
pendent in a large measure on intelligence, but it is based also on other
adjystive and social criteria. One who has an 1.Q. of 68, for example,
is not confined to an institution for the feebleminded unless his adjust-
ment in his environment justifies the procedure.

Individual differences among the feebleminded are wide and three
sub-classes of amentia are defined.

1. Monons. Morons are the superior feebleminded. Morons have

intelligence gquotients between 50 and 70. For adult persons this is
equivalent to 2 mental age of 8 to 1114 years.

2. Immxciies. Imbeciles are lower in intelligence than morons
and have 1.Q.'s between 20 and 50 (adult M.A. of 3 to 8 years).

3. Iotors. Idiots are the lowest in intelligence, having 1.Q.'s_be-
low 20 and, as adults, mental ages of less than 3 years.

The feebleminded are capable of earning a living and caring for
themselves only under very favorable circumstances. They cannot com-
pete on equal terms with their more normal fellows and seldom manage
their affairs with ordinary prudence. The intelligence of the feeble-
minded is over-rated frequently by normal people.

The high grade moron usually can complete the first three or four
grades of elementary schoal but fails frequently and is considered stupid
by his teachers and fellow students. The imbecile cannot learn to read,
spell, or do arithmetic. He seldom acquires much of a speaking vocabu-
lary. With very careful instruction he may learn simple motor tasks.
The idiot is incapable of learning to any noticeable degree. He requires
close supervision and care in such simple habits 2s eating, dressing, and
deaning himself. His behavior is on a very primitive level and speech
is seldom acquired by the idiot.

8. Superier Intelligance

Intelligence quotients of 120 and above indicate ‘Wm’ intelligence.
This includes about 6 percent of the population. intelligence of
the superior is usually underrated by normal people who scldom
realize what superiors are capable of doing.

Holli (1916) describes the accomplishments of a child
8 years and 4 months of age with an 1.Q. of 187. He was in the eighth
grade in school and had a good knowledge of high school mathcmatics,
algebra and . He read or conversed in Latin, French, German,
Spmsh.lmjlblnn. He also knew the Greek alphabet, some Hebrew
and some Portuguese. He kpew most of the astronomical constells-
tim:mdwuinmmdin.andadept‘n,himmdmmﬂndy.
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Most men who later _became cininent as_scientists, philosophers.
and--writess- were, as children, very superior and would have scored
very high on intelligence tests (Cox, 1926). Contrary to popular opinion,
superior children are likely to be taller, heavier, and in better health
than Jess gifted children (Terman, 1925),

XivV. GROUP DIFFERENCIES IN INTELLICENCE

Society is formed of many social groups and the question of group
differences in intelligence has received considerable attention from psy-
chologists. Overlapping ot groups i1s common and often the ranges
of different social groups are equal where the average scores for the
groups differ. Although groups differ there are greater differences
among the individuals 1n the groups than difierences between the groups.

A. Sex Differences in Intelligence

No appreciable sex differences 1n intelligence exist. Boys do excel
guls on tests of anthmeuc, reasoning, spaual relauonships, etc., while
guls excel on 1ests of memory, cic. Terman (1916) tound that girls
were slightly better than boys in general abstract intelligence unul the
age of 13, but from then on there was no difierence. lhis early dit-
ference may be a funcuon of the carlier and more rapid maturatuon
of girls. College men were found to have shighdy higher average
scores than college girls on inteiligence tests such as Army Alpha (Hall
et. al, 1919; Arps and Noble, 1921). On the other hand, Boynton
(1926) found no sex difference..

B. Race Ditterences in Intelligence

Differences in the intelligence reported here for various racial
groups are to be interpreted with certain reservatons. Errors in the
results ot studies of racial differences are likely to anise because: (1)
Tests_developed for use wath individuals of one racial group are not
always equally applicable to measurement of other groups. (2) Some
racizl groups are at a disadvantage because of language deficiencies.
(3) The groups tested may not be representauve samples of the total
racial group considered (the sampling error).

1. Brrwesn WHiTes AND Neoross. Comparisons between groups
of whites and negroes, born 1n the United States and of equal chrono
logical age, show that only 25 percent of negroes equal ar exceed the
median score of the white groups. The average 1.Q. of the negroes 1s
about 85 and of the whites is ahout 100. These results have been found
with both verbal and non-vcrw tests. The average 1.Q. of negro col
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lege students was was 103, while the average for white college students

"‘"'112 LDgxnck, 1920). The percent of negro. freshmen in seven
nmenestafwhauf:cshm:nmwhmcdlcguwere!) 10, 12, 18, 23, 27,
and 43 (Price, 1929). Comparison of the distributions of scores on
ninc tests of abstract intelligence for a group of students in a negro
college and students in a white college show that the percent of ncgrocs
equalling or exceeding the median score for the whites on the various
tests was 28, 30, 30, 33, 36, 40, 45, 55, and 57 percent (Graham, 1930).
In general, differences in intelligence found between whites and negroes
favor the whites. This may be a real social group difference, or it may
be due to unequal opportunity in the training upon which the tesung
is

2. Omnzr Raciar Grours. Other racial groups, such as, American
Indians, Jews, Mcxicans and Orientals, have been compared with the
white population.

a. Amerinds. The average 1.Q. of Amerinds ( American Indians),
when measured by verbal tests, is about 85; but when measured by non-
verbal tests the average is about 95. Full blooded Indians are some-
what lower than Indians having same white blood.

b. Jews. In the United States, and in England, the average 1.Q.
of Jews is three or four points higher than the standard of 100. A
greater portion of superior children were from Jewish families than
might be expected from the percent of Jews in the total population
(Terman, 1925).

c. Mexicans. Mcxicans 1n the United States are inferior to whites
on practically all tests.

d. Orientals. Orientals in the United States and Canada are
about equal to whites on practically all tests. This is particularly true
when measurements are made with non-verbal tests.

3. Noaruean aNp Soutnman Eusorsans. Immigrants from north-
crn Europe are about equal to native whites in the United States.
Immigrants from southern Europe are slightly inferior to native white
groups. In Europe, the northern Europeans are slightly superior to
the southern Europeans.

C. Occupational Differvaces in Intelligence

Surveys of the intelligence of persons engaged in the various occupa-
tions have invariably shown that the professional groups score high, the
skilled trades and techmcgl and clerical occupations in the middle,
and_the mgkl}jgd trades, gwdeuncp and laborers score low.
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The Army Alpha tests, administered to soldiers during the World
War, revealed the following occupational differences (Yerkes et. al,,
1921):

Medias Score
Occupation (Army Alpha)

114
115
116

D. Seclo-sceonemic Status and Intelligence

The average intelligence of children from homes of superior social
and economic status is higher thag that of children from average homes.
The difference is from 5 to 7 LQ, points. Children from distinctly in-
ferior homes are about the same amount lower than those from average
homes (Collings, 1928). Intelligence may be thought of as one of the
causes of socio-economic status.

L. Geographical Location and lutelligence

For the measurcments reported there seem to be slight differences
in intelligence levels of children in various sections this country
(Woody). There also scems to be a slight intclligence advantage of
urban over rural children (Baldwin). These differences may actually
be due to racial, economic, or other discrepancies in the groups.

XV. DELINQUENTS AND CRIMINALS

The mtd'll.le:tual level of delinquents and criminals is not definitely
established. popular notion, perhaps based on early investigations,
dntaveryhrgeportionofoﬁendcnmtpcnuﬂydeﬁciemhas not

delinquents and criminals must be interpreted with certain reservations:
Qa a greater of the less intelligent offenders are
Woﬁeﬂdﬂ:m more likely to be in-
Since studies are usually made on inmates of institutions

the experimental group is not an unselected sample of offenders.
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A Avorsge laknlligmes of ONenden
Various investigators have found the average 1.Q. of groups of
offenders to vary from 80 to 90 for different institutions. Healy and
Broaner (1926) report an average of 90 for 4,000 repeated juvenile
delinquents and Sullivan (1927) found the same average for inmates
of a boys’ reformatory. Root found an average 1.Q. of 76 for 1916 male
adults in a penitentiary and Adler found an average of 78 for boys in a
. Practically all other investigators, especially in recent
years, have found averages between 80 and 90 1.Q.

B. Fecblemindedness Among Offenders

Barly investigators found high percentages of feeblemindedness
among delinquent and criminal groups. The percentages were: 93
percent (Hill and Goddard, 1911), 89 percent (Bridgman, 1913), 66
percent (Pyle, 1914), and 9 to 11 percent (Bronner, 1914). In general,
later investigators have found much lower percentages, as: 4 or 5 per-
cent (Boynton, 1926), 7 percent (Miner, 1918), 8 percent (Burtt, 1925),
31 percent (Adler, 1928), 13 percent (Healy and Bronner, 1926), and
2] percent (Oseretzky, 1928). The more favored estimate of the propor-
tion of mental’ defectives among offenders is about 20 percent. This
percentage is much grester than that for the feebleminded in the total
unselected population, which is given by Doll as one percent.

C. Type of Criaw

While the evidence is not conclusive, there is some correlation be-
tween the type of offence committed and the intelligence of the offender.
Embezzlement, fraud, robbery, and forgery are offences of more intel-

ligent persons than are arson, sex offences, and felonius assault
(Murchison, 1926; Merrill, 1926).

XVi. SUMMARY

Intelligence, then, may be thought of as a capacity for learning,
thinking and adjusting in new situations. It is a native capacity and
is probably a correlate of structural and Functional characteristics of
the organism. Three ‘kinds’ of intelligence: abstract, concrete, and
meﬁm&emdwpmdmmmmd
tests for these general capacities, as well as for numerous special capaci-
ties, are available, Tests are standardized experiments. They are used for
the quantitative estimation of amount of intelligence (capacity).

i is the capacity for devel t; ing is a
o Intelligence pacity opment; learning process
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Cuarmz VII
LEARNING

INTEGRATIVE ACcTIMITY

Learning may be viewed as a change in stimulation (conditioned
stimulus) or as a change in reaction (reorganized reaction), as de-
scribed in Chapter III. It is psychological activity (behavior) in de-
velopment. It is a process of integration which increases the li
that a given reaction (frequently referred to as response in discussions
of learning) will follow a given stimulus upon its repetition. It is
defined as the perfection of adequate connections between stimulus and
reaction (integrative activity).

. FORMS OF LEARNING

Because of their distinguishing characteristics, several kinds of
learning are described.

A.  Habits

When learned simultaneous or successive pattern reactions have
become ‘automatic’ they are called habits. Some authorities make a
distinction between motor habits and language habits. In fact all learn-
ing that has become well established, or has reached a high degree of
automaticity, may be thought of as habit. The ‘behaviorists’ use the
term to include all learned reactions.

B. Memory .

When the learning is largely implicit (verbal, linguistic, or
symbolic), with relatively unobservable motor activity, it is spoken of
as memory. Memory is described in four genetic stages (Dashiell).

1. Acquisition—the organization and practice of the reactions.

2. Retention-—the permanence or duration of the reactions.

3. Recognition—a test of learning. The learner is able to

recognize previously learned material.

4. Recall—another test. The learner reproduces the previously

learned material.

These steps are also called by some writers (Warren and Carmichacl)
impression, retention, recognition, and revival, respectively.
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Memory is further described in terms of the methods of reproduc-
tion of the learning.
1. ‘Rote memory'—in which there is serbazim or exact literal
reproduction (as in memorizing the multiplication tables
or the alphabet).
2. Memory for content—in which there is a reproduction of
certain elements of the total situation.

3. Memory for context—in which the learner reproduces the
general ideas or meanings of the learning situation.

C, The Conditionsd Reactien '

The conditioned reaction, or conditioned reflex, described earlier
(pages 51 f1.), is a form of learning. Many authorities hold that the
conditioned reflex is the essential mechanism of all learning, other forms
of learning being no more than the operation of the principles of condi-
tioning in complex situations.

B. ‘Meter Learning' va. ‘Mental Lesrning’

In carly experiments it was found that the course of learning was
different when the reactions were primarily explicit and when they
were implicit. This led to descriptions of motor and mental (sometimes
called language) learning. Most authorities have sbandoned this dis-
tinction as experimentally unjustified.

§. Feorgotting

Forgenting is the converse of learning. The curve for the process
of forgetting is approximately the inverse of the curve for the process
of learning.

. METHODS OF STUDYING LEARNING
The experimental techni for mging learning activity vary
according to the learners the kind of leaming, and the type of
learning materials. In all cases, criteria of learning are established as
standards of perfection.

A, Crteria of Leaming

The general criteria of learming are quantitative measures of per-
formance (accomplishment), as indicated by emowunt, time (rl), and
ervors (accuracy). Learning is said to take place when (a) the amount
iuctwec,gb)theﬁmofadeﬁniuinmmeismduced.md(c)ﬁw
number of errors is reduced. Forgerting is indicated when these
measures are in the opposite direction. The criteria of learning
are applied as measures of both animal and human learning.
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1. Semciar Carrmaia or Lanauace Laaswine. Recall and recogmi-
sion are special criteria of amount of performance and they are used
as measures of language learning.

a. Recognition. The material which the subject (S) has been
learning is presented along with other material and S is required to
indicate the items he recognizes as having observed before in the ex-
periment. The fact that he is able to recognize the proper items is
taken as evidence that a certain amount of learning has occurred.

b. Recell. S is required to recall or reproduce the material he has
been learning.

2. Tuszsiorp Lmazning anp Oviareanning. When a resction
has been learned to the point where the learner can make one complete
etrorless repetition it is said to be learned to the fAreshold (threshold
learning). Learning which proceeds beyond the threshold is called
overicarning.

3. Oruma Curmmia. Experimenters often set up other arbitrary
criteria, such as 75 percent of perfect responses, 5 consecutive errorless
trials, a saving of time or trials on relearning after a period of time, etc.,
as the criteria of learning.

B. Tasks (Materisls, Problems) for Studying Leaming

Learning tasks are samples of psychological activities, which are
sclected by experimenters to study the process of learning. Standard
materials for the investigation and measurement of the explicit reaction
in learning, which are used for both animals and human subjects, in-
clude problem boxes, mazes, discrimination and dclayed reaction ap-
paratus.

1. Prosimm Boxms. S is placed in a situation where he must
learn certain reactions to escape confinement or secure other appropriate
reward. This is a learning task. S may be required to pull the correct
string or strings, to manipulate latches or levers, or to stcp on contacts
in the foor in a certain sequence to solve the learning problem. Measures
of learning are the time required to solve the problem (a decrease in
subsequent times showing the progress of learning), the number of
errors committed (a decrease in errors indicating learning), or some
similar measure.

2. Mazzs. S is placed in a starting compartment from which
he must traverse a path containing culs-de-sac (blind alleys) to get the
reward. The measure of learning may be time, errors, or number of
trials, Paper and pencil, or other ‘tracing mazes,’ are used with buman

3. Ducaruamiamion Arraratus. Problem apparatus is used as a
learning task, in which S must learn to make differential reactions to
different sensocy stimuli, such as turning left when confronted with a
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triangle and right if the stimulus is a circle, or the pressing of 2 key
with the right hand if a light is red and with the left hand if the
light is green. Again, the required response may be to jump to a plat-
form, or make a turn in a maze, etc.

4. DeLavep Reacrion Appamatus. S may be placed in a ‘choice
situation’ as a learning task, in which the reaction must be delayed for
a time after presentation of the stimulus. The measure is the maximum
delay following which the learner can make the correct reaction, or
the percent of correct reactions following a given period of delay.

5. Marteriars FoR Human Susjects. Complex motor activities
have been measured by such tasks as typing, telegraphy, and throwing
darts. Complex language (symbolic) activities have been measured by
such tasks as written or spoken words, non-sense syllables, picture
completion, abstracting common elements.

HIl. ANIMAL LEARNING

Knowledge of animal learning prior to 1890 consisted of anecdotal
accounts of remarkable feats (Romanes, Mobius and others). Most of
this information is inaccurate. The first rigidly controlled experimental
studles of animal learning are credited to Thorndike (1898), who
studied learning in chickens, cats, fish, and other infra-human subjects.

A. Watson’s Classification of Learning in Animalhs
Watson (1914) distinguished several kinds of learning in animals.

I. Motor Hasirs. Motor habits are learned explicit parterns of
behavior. Watson makes two divisions of motor habits: (a) ‘motor
habits in the narrow sense,’ such as are involved in running mazes,
and (b) manipulation habits such as the handling of objects and the
solving of problem boxes.

2. Sewsory HapiTs. Sensory hatits are differential reactions to
varying environmenral stimuli, such as are involved in discrimination

experiments.
3. Dziaveo Reacmion Hapire. Habits of this kind involve very
complex sensitivities and reactions, hut the overt reaction is delayed for

a period of time.

B. Leaming at Various Levels of the Animal Evolutionsry Series

Experiments have shown that learning in some degree is possible
in animals at all genetic levels from amocha to man. The chief dif.
ferences are in (1) the complexity of the reception of stimulation, (2)
the complexity of the reactions that are learned, and (3) in the per-
manence of the learning. i
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Representative studies have shown that amoeba learn to avoid a
beam of light (Mast, 1924), paramecia learn not to ingest grains of
carmine (Metalnikow, 1912), sea-anemones learn to distinguish food
from filter paper (Fleure and Walton, 1907), carthworms learn to
‘run 2 T Maze' (Yerkes, 1912), minnows learn to swim through simple
mazes (Thorndike, 1898), pike and perch, after bumping their noses
on glass partitions in an aquarium, will not attempt to ecat minnows
which formerly were behind the partition (Mobius, 1873 and Triplen,
1901), chickens learn to solve simple mazes (Thorndike, 1898) and
to peck food accurately (Breed and Shepard, 1913), cats learn to escape
from problem boxes by pulling strings and manipulating levers (Thorn-
dike, 1898), white rats become proficient at running mazes and solving
problem boxes (numerous investigators) and even discriminating be-
tween geometrical figures (Fields, Lashley, and others), and anthropoids
learn to solve complex problem boxes (Yerkes and others), and to
make and use tools (Kohler, Yerkes and others), and to use ‘money’
in purchasing food (Jacobson) and even more abstract feats.

In general, as the complexity of structures increases for reception,
integration, and reaction, there is a corresponding increase in the com-
plexity of the tasks that can be learned and in the permanence of the
learning.

C. How Animals Learn (Genarslizations!

The experimenta! studies mentioned above, and many other similar
studies, are fairly unanimous in indicating certain gencral features of
the learning process in animals.

1. TriaL-anp Error. Nearly all experiments indicate the presence
of trial-and-error (trial-and-success) !cam'mg. Trial-and-error learning
is ‘random reaction and accidental success.” When the animal is first
placed in a new situation, as the cat in the problem box, the bechavior
is ‘random.’ Success in the solution of the problem is accidental. This
blind groping continues until the animal has succeeded several times.
There is a gradual elimination of the unsuccessful or unnecessary re-
actions and establishment of the successful one. Finally, when the
animal is placed again in the problent situation, he immediately reacts
in such a way as to complete the solution.

2. Instonr. In some experiments with animals, especially the
higher apes, 2 different kind of learning behavior is observed. This is

called insighs. The_animal makes few random reactions, there is a
i ons, an prohlem is solved

sudden_elimipation of unsuccessful reacti

MWM. This_sudden ‘grasping of the idea’ is said to
be_similar to ion_(thinking) in humans. It ‘may be explained
as implicit trial-and-error (Tolman).

3. Momvarion. Learning does not occur unless the animals are
motivated to make the required reactions. {see Chapters IV and V).
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4. Tuz Pumncierz or Lzast Erroxr. Certain investigators have
concluded that the final solution of a learning task, admitting of more
than one solution, will always be such as to require the least cffort
on the part of the learner (DeCamp, 1920; Kuo, 1922; Gengerelli,
1930).

The above brief list is illustrative of the generalizations that have
been formulated as a result of learning experiments with animals. Other
principles, which hold for animals as well as humans, will be discussed
in subsequent sections on learning in humans.

IV. HUMAN LEARNING

Special caution must be taken against drawing conclusions regard-
ing human learning from experiments on animals. Differences in the
generic development of organs, for instance the “Brain of Rats and
Men” (Herrick, 1926), are facts in point. But the case of imposing
controls on animals makes them popular subjects for experimentation
and especially in studies involving surgical techniques. On the other
hand access to the symbolic processes (language) of humans and the

practical value of experiments using human subjects offsets the advan-
tages of animal subjects.

A. Experimental Methods

Studies of human learning are carried on both in the laboratory
and under natural conditions. Laboratory studies are desirable be-
cause they allow for better experimental control. Some investigators
believe that an artificial situation is created in the laboratory and the
course of learning is not the same as under natural conditions. There
are two experimental methods for the study of human learning.

1. Sincie Grour Memop. A single group of subjects is tested,
trained, and retested. Tests may be made at various times during the
training period. The course of learning in the individual and in the
group is measured, but no control is present for comparative purposes.

2. Pamarrer Grourp MytHops. In this method two groups are
used: (a) an experimental growp, which learns the task under the
influence of the new learning conditions (stimulation), and (b) a
control group, which learns under constant conditions where the motiva-
tion being studied is not present. The two groups are cither sclected
at random or equated. They may be equated by selecting groups so
that each has the same average intelligence, age, initial performance,
and so on. A berter plan is to pair individuals in each group (paired
group method). A refinement of this technique is illustrated in co-
twin coptrols, where identical twins are used as subjects and one
member of each pair is placed in each group.
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8. The Extent of Lesrning in Humane

Learning continues out the entire life span of any normal
individual. There is a y no time prior to death when one can-
not perfect reactions. Investigations have shown that che of
efficiency in learning increases with age to about 20 or 25 years, re-
mains almost stationary to about 45, then gradually decreases until
death (Thorndike, 1928). More recent results (Miles and others) in-
dicate that the usual decline found after 45 need not take place under
adequate motivating conditions.

V. THE PROGRESS OF LEARNING (LEARNING CURVES)

The progress of learning is shown graphically in a learmning curve.
This is a graph of the rclationship between some measure of learning
(errors, time, amount) on one axis (ordinate) and the number of trials,
or length of practice, on the other (abscissa). Controlled motivation is
assumed.

A. Individus! and Croup Curves

Plotting the progress of one (or a small number of) learner gives a
curve which is very irregular. Wide variations and many fuctuations
are characteristic of all individual curves, but a continual decrease in
errors or increase in performance is shown in the curves. If the resules

[ ]
| §
S
3
Trials
Pig. 11. A comsperison of individual learaing
Iine)lndlmhc:r.iephetdh_ avmm% nh!ect:r

fwampoflumen are averaged, and the averages plotted, the
curve its irregularities and becomes smooth., The continual in-
WMIumnng‘ until a final level of attainment iz resched is always
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8. Forms of the Learning Curve

The two chief forms of the learning curve are: (1) convex curves,
and (2) comcave curves. They differ in the rate of the learning. The

A

Score

Trials

Fig. 12 A convex curve (Curve A) from motor learning and a
concave curve (Curve By from language learning

convex curve indicates a rapid start with a decreasing rate of improve-
ment as the learning proceeds (negative acceleration). The concave
curve shows a slower rate of improvement at first, which increases with
successive trials (positive acceleration). Occasionally both shapes appear
in the same curve with a plateau between them.

C. Variations in the Learning Curve

A learning curve may be divided into segments showing variations
in the progress at various stages of learning.

1. INmmaL Seumrs. At the beginning of learning, progress may
be very rapid. There may be transfer from previously learned reactions,
interest in the task, or special motivation, which account for the initial

spurts. The initial spurt is often followed by plateaus.

2. Puarmavus. Plateaus are segments, especially in  individual
curves, where the curve flattens out and there is no measurable progress
in the learning. Various explanations have been offered for plateaus.
The first learning integrations may undergo a period of automatization
(habituation or ‘stamping in’), the intent of the learner may be changed,
:altiguc and boredom may arise. or other conditions may account for

atcaus.
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3. Ewnp Seurts. Toward the completion of learning an end spurt
often appears in the learning curve. This represents a period of rapid
progress, but one which usually is not as rapid as in the initial spurt. End
spurts may follow a platcau where the curve contains other plateaus
in addition to the final plateau.

1

Score

Time

Fig. 13. A bypothetical learming curve showing the imnhal spurt
(A}, the plateau (B), the eud spurt (C), and the final platean (D)

4. Enp Prateau. The learning curve becomes a flat line parallel
to the abscissa in its latter stages. This may be due to a physiological
limit having been reached in the learner, but more probably it is caused
by a realization of the goal. As motivation is increased the curve will
rise to a still higher level.

D. Mathematical Statemont of the Leaming Curve

Many attempts have been made to derive an equation for the
generalized learning curve. Meyer, for example, gives the following
cquatipn:

t = K arc cot (n4p) +
where: t == Performance time

K = A constant
n = Number of the trial
p = Amount of practicc at first trial
t" = Shortest time of performance

No equation fits all learning curves exactly, because of wide dif-
ferences in the individual learners and in the tasks and methods of
the experiments.
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Vi. CONDITIONS OF LEARNING (GENERALIZATION)

From experimental studies of animal and human learning certain
generalized conclusions may be made. Some of these have already
been listed to indicate how animals learn (page 103-4).

A. Trisl-and-Error .

Just as trial-and-error (trial-and-success) was observed in the learn-
ing behavior of animals, so also is it found in human learning. This
is particularly true in learning to solve puzzles and in other manipu-
lative tasks. Some authorities hold that in verbal learning the same
trial-and-error methods are present but that the reactions are sub-vocal.
There is probably more ‘insight’ behavior in human learning than in
the learning of animals,

B. Intelligence

There is a high degree of relationship between scores on intelli-
gence tests and learning both as regards rate and permanence of
learning.

C. Physical Condition

Learning is directly related to the physical condition of the learner.
Removal of adenoids and tonsils resulted in improvement of learning
(MacPhail, 1920). Treatment and elimination of hookworm resulted
in improvement in learning (Strong). Fatigue affects accuracy in
learning very little, but when both speed and accuracy are considered
‘the general efficiency of learning is greatdy reduced (Friedrich, 1897;
Thorndike, 1900, and others).

D. Motivation

To learn, the learner must be motivated to learn. He must have
a goal for learning (see Chapters IV and V). This goal is in aware-
ness as intent to learn. Changes in intent are accompanied by changes
in performances (Fryer, 1934).

E. Whols vs Part Leamning
In general, a task learned as a whole is more efficiently learned
than when learned in parts (Steffens, 1900; Pyle and Snyder, 1911).
Some contradictory results to this generalization have been reported.
Pechstein (1917) in a study of maze learning and Winch (1924) in a
of memorizing poctry showed that the part method was more
cfficient. If the material to be learned is long, a combination of the
part and whole methods is more efficient than either one alone (Reed,
1924). These results indicate that the method of learning varies in its
efficiency according to the task to be learned.



LEARNING 109

¥. Distribution of Practice

Learning is more efficient when practice is distributed at mmrvals
ovcrapcnodofnmcthanwhenuuconoemmtcdmone i
in ‘cramming’ (Ebbinghaus, 1885; Leuba and Hyde, 1903; and othcrs)

G. Active vs Passive Leamning (Recitation)

Active participation in the learning task (recitations, verbalizations,
and other activities) increases the cfficiency of the learning process
(Gates, 1917).

H. Grouping

Grouping materials of similar kinds together increases efficiency
of learning and retention.

|. Eaviroamental Conditions

Optimal environmental conditions for learning include: (1) tem-
perature at 68° F, humidity at 50%, and 45 cu. ft. of fresh air per
minute (Thorndike, McCall, and Chapman, 1916).

J. Semsory Presentation of the Task

There are wide individual differences in the efficiency of learning
as related to the sensory presentation of the task. For some individuals
visual presentation is better, for others auditory, and for all, both forms
of presentation.

K. Mnemonic Devices

Mnemonic devices are aids to memory, cg., “Thirty Days Hath
September ctc.,” “Columbus sailed the ocean blue in fourteen hundred
nincty two,” and “On Old Olympus Piney Top etc.” In many cases
these devices are helpful but their benefits come from their novelry or
interest, the increased number of associations they arouse, and the over-
learning resulting from more frequent review of the material to be
learned. In gencral, mnemonics are best when they are logically related
to the material to be remembered, when they are rich in associations,
and when they are devised by the learner rather than being given him
as 30 much more material to be learned.

L. Speed and Permanence

Numerous investigators have shown that speed of learning is
related to permanence of the learning. One who learns rapidly will also
remember better than slow learners.

Vil. OTHER CONDITIONS OF LEARNING WITH GENERAL
EDUCATIONAL SIGNIFICANCE

Highly controversial psychological questions in education relate to:
(1) the transfer of training, (2) cross edumos. (3) formal discipline.
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A. Transfer of Tralding

By transfer of training is meant the effect on one activity of
practice in another activity. The problem of transfer is considered in
two fields (Starch): (1) transfer in specific psychological activities
and (2) transfer in school subjects.

1. Transrmr v SpeciFic Psycuoocicar  Activimies.  Studies
under this classification include transfer activities in memory, estima-
tion of lengths, estimation of weights, letter and word cancellation,
maze learning, puzzle solving, ctc. Experimentation on this problem
started with James (1890). He investigated the effect of memorizing
onc kind of material on ability to memorize other kinds of material.
His experiment is illustrative of many others: 158 lines from Victor
Hugo were memorized in 131 minutes over a period of 8 days; then
practice on memorizing Paradise Lost proceeded for 38 days (20 minutes
per day); finally, another 158 lines from Hugo were memorized in 151
minutes. This shows a negative transfer. Training in estimating the
length of lines from onc-half to one-and-one-half inches in length pro-
duced no improvement in estimating longer lines; but training in can-
cellation of some letters improved the cancellation of other letters
(Thorndike and Woodworth, 1901). Training in judging weights of
various sizes transferred to estimation of other weights (Coover, 1916).
These experiments showed positive transfer. A typical experiment by
the parallel group method was reported by Kline (1909). He tested
two groups on cancellation of nouns, pronouns, etc.: one group prac-
ticed cancelling certain letters and the other group had no practice.
The untrained group was better than the trained group on an end-test
of cancelling nouns, etc., thus showing negative transfer. Practice on
one maze transferred to learning on another maze for both rats and
humans (Webb, 1917). An experimenta! group practicing memorizing
poetry showed greater positive transfer to memorizing historical prose
than did a control group which had practiced solving arithmetic prob-
lems (Winch, 1908). From these studies of transfer two conclusions
may be drawn: (a) both negative and positive transfer occur between
specific learning activities; (b) the more similar the specific activities,
the greater will be the positive transfer, and as the activities are more
dissimilar the greater will be the negative transfer.

2. Taanspaa IN ScHooL Susyects. Most of the experimental studies
of transfer in the school subjects have been made by the paralled group
method. High school freshmen who studied Latin made slightly higher
scores on an English vocabulary test than did non-Latin students, and
the gains were all on words derived from Latin roots. The non-Latin

p did just as well on non-Latin words as did the Latin group
%T'I?l‘:orndike and Ruger, 1923). Using a vocabulary test composed of
words from French roots, a Latin student group :{owcd the greatest
transfer, a non-foreign language group was next, and a French student
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group showed the least transfer (Woody, 1930). Transfer from Latin
mw&hvouhduymmwhmwotd ivations were stressed
in the ing of Latin ( blen, 1924). Practice in ‘arithmetical
computation’ did not transfer to ‘arithmetical reasoning’ (Winch, 1923).
Training ‘in neatness on arithmetic papers’ did not produce greater
peatness on papers in other subjects (Squire, 1922). Students who
had studied Latin and Greek in high made higher scores on
the Entrance Board examinations than did non-classical stu-
dents (1917). A group of 17 Latin students were slightly superior to a
group of 17 non-Laun students in Eaglish grammar, composition, and
derivations, but were not superior in spelling, definitions, reproduction
and dictation (Dallam, 1917§’.':ﬂ

In summary, it tmay be said that there is very little evidence in
favor of any apprecisble amount of transfer in school subjects. The
benefit of studying or learning subject-matter because of its transfer
value alone is very slight

8. Cross-educstion

The transfer from one organ of the body to the similar organ
on the other side of the body 1s called cross-education. For example,
the training of the right hand on a certain function im the
accomplishment of the left d in the same function. Practice in
accuracy of hitting dots with onc hand transfers and increases ac-
curacy in hitting dots with the other hand (Woodworth, 1899). Train-
ing in mirror tracing with the right hand transfers to the left hand
(Starch, 1910). Tapping with the large toe of the right foot trans-
ferred most to tapping with the large toe of the left foot, somewhat
less to tapping with the right hand, and still less to tapping with
the left hand (Davis, 1908).

C. Formal Discipline

Generalized transfer is the basis of the theory of ‘formal discipline .
Greek, Latin, logic, geometry, and other subjects have been included
in educational curricula because of the disciplinary value which they
were thought to have in ‘improving the mind. Practically all evidence,
as indicated above, is opposed to such a theory.

D. Theorim

There arc two theories which attempt to account for the transfer
of training and crosseducation.

1. Tus Tumoay or Ipsnticar Eremenys (Tuoanpixs). Transfer
takes place only insofar as there arc identical elements in the two
kinds of activity. This identity may be traced in the activities of the
nervous system. The identical elements of practical importance in
cducation are said to be associations and ideas of method and general

principles.



112 GENRRAL PSYCHOLOCY

2. Tusx Tusoxy or Guumaarrzarion (Jumo). According
theory the transfer occurs because of a ( ) i ili
learning of relationship. Such generalizing is of na
cognition or insight into the learning problem which is gained throug
previous experience.

E. Some Practical Implications of Transfer

In all cases the amount of improvement due to transfer is less
than the amount of improvement which would have obtained had the
same amount of time and energy been spent directly in the activities to
which transfer is made. If the only value of training is its transfer,
then this learning has lirtle justification. A mora important conclusion
from the investigation of transfer relates to intent or attitude. The
amount of transfer is in direct proportion to the emphasis given in in-
structions to the transfer effect during the training period. The transfer
of attitudes (and methods) is more effective than transfer of a specific
activity.

-

Vill. LAWS OF LEARNING

The results of the experiments on learning, with both animals
and humans, have been generalized and stated as laws of learning.
In 1923 Symonds listed twenty-three such laws of learning and more
have been formulated since that date. Several laws relating to the con-
ditioned reflex were stated in Chapter ITI. A few of the most important
laws, which are generalizations of learning, are stated below.

A. Law of Exsrcise (Use, Frequency, Practice)

Other things being equal, the more a given stimulus-reaction
connection is exercised the more frequent will be the correct reaction.
Stated conversely, this law is known as the law of disuse. The ‘other
things b;:g equal’ qualification, that there are other im-
portant itions which must be before the law will operate.

B. The Law of Effect (Thommdike)

Other things being equal, stimulus-reaction connections which are
pleasant will be strengthened and those that are unpleasant will be
weakened. This law bases learning upon P-U (pleasantness-unpleasant-
ness) as a causative factor. The ch.icf(:l‘;ﬁculry in connection with the
statement of this law lies in the definition of pleasantness and unpleasant
ness. Investigations into P-U are reviewed in Chapter XIII.

C. The Law of Readiness (Thorndike)

In an attempt to explain the Law of Effect, the Law of Readiness
has been proposed. This law is stated as follows: for a connection to
tespondwhenitismdrz‘dtompondiaplwt.faaconnmdmm
to when it is to is unpleasant, and vice versa.
This substitutes ‘readiness’ yfor P-a. o ¢
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.

D. The Law of Belengingness (Thomdike)

Other things being equal, stimulus-reaction connections which
‘belong'uebewlumeddmndmewhmhdomhavc ‘belonging-
ness’. By belongingness is meant a ‘natural’ connection between the
stimulus and reaction.

L Thhmd?qundlm (Watson)

Other things being equal, the first learned acts will be Etetter
remembered than acts learned later; also, other things being equal,
the last learned acts wzﬂbebcuerremmbetedthanmlwncd
carlier. These two laws scem to be contradictory. But onc may apply
in one case and the other in other cases due to individual differences in
the learners and in the tasks.

F. The lLaw of intensity (Vividness) (Carr)
Other things being equal, an intense stimulus-reaction conncction
will be longer remem than a less intense connection.

IX. THEORIES OF LEARNINC

There are four main questions which an adequate theory of learn-
ing must answer. How is the first correct reaction made? How are
unsuccessful and unnecessary reactions eliminated? How are thc cor-
rect reactions ‘stamped in’ or fixed? Why does the learner persist
in his efforts until the learning is complete? A satisfactory theory
must be consistent with experimental findings upon learning and for-
getting.

A. Summary of Theories of Leaming

Some of the theories formulated to explain learning, the laws upon
which they are based, and leading advocates of each theory are listed
lelow. (Some of the theories cannot be related to specifically stated

laws of learning).

Theory of Lews Advocate
Hedol!ic Toae (P-U) Effect-Exercise Thorndike
Intensity Effect-Intensity Carr
Confirmation-Inhibition Effect Hobhouse
Congraity Effect Holmes
Completeness of Respomse  Effect Petersoa
Prequency-Recency Prequency-Recency Watson
Motor-Set Woodworth, Kuo
Cue Reduction Hollingsworth
Gestalt KGhler, Koffka
Conditioned Reaction Temporal Laws of Smith and Guthric

the Conditioned
Reaction

. Three of the more inclusive of these theories will be considered
In greater detail.
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B. Hedonic (P-U) Theory

" This theory accounts for the first correct reaction as a matter of
chance through trial-and-error. The unsuccessful reactions are elimi-
nated because they are ‘annoying’ or unpleasant and the adapuve re-
sponses arc sclected because they are ‘satisfying’ or pleasant. The
adaptive reactions are ‘stamped in’ by exercise.

There are two objections to the theory, (1) motivation in learn.
ing is not considered and (2) causation of pleasantness and unpleasant.
ness (P-U) is not explained.

C. Frequency-Recency Theory

This theory also accounts for the first successful reactions as due
to chance. The selection of the correct reactions and elimination of
the unadaptive reactions are functions of frequcncfy. The reactions
prior to the successful final response are the result of chance. As trial
and error continues the successful reaction is made more frequently
than any of the others. Also, since it is the last response in each series
it is made more recently than other reactions.

The chief objections to the theory lie in its failure to explain
motivation and perseverence of activity and in the unproved assumption
thar following each unadaptive reaction the learner will try another re-
action and not continue to react in the same unadaptive manaer.

D. Cestalt Theory

This theory considers learning as a process of growth or matura-
tion. The frst correct reaction may be due to chance, through trial-
and-crror in some cases, but more frequently it is the result of ‘insight’
into the problem. Insight accounts for the selection and elimination
process. The ‘stamping in' is duc to exercise a; each presentation of
the task is a stimulus to further growth and maturation.

Insight is not exactly defined in experimental terms in this theary
and motivation is neglected.

E. Summary of Theories of Leaming

Thesc theories of learning differ in their emphasis upon various
generalizations and laws in explaining the total learning process. No
onc theory accounts for all the problems and facts of learning.

X. THE BRAIN AND THE LEARNING PROCESS

Many attempts have been made to relate the learning process to
various neural mechanisms, and especially to the cerebral cortex. Earlier
writers localized various psychological functions in different arcas of
* the cortex and ‘the higher psychological processes’ such as learning,
thinking, and reasoning, were usually alloted to the frontal lobes.
Recently, experiments have tested the theories of cortical localization as
relates the learning process.
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A. Lashiey’s Experiments
Through a refined surgical technique operations are performed
upon the cercbral cortex of white rats without damaging the sub-
cortical nerve fibers. Lashley removed various segments of the cerebral
cortex of rats, tested them for learning ability, and compared their per-
formance with results for a group of control (normal) animals. Operated
rats were definitely retarded in learning, making more errors and re-
quiring more trials and longer times than the normal rats. Thus the -
cortex of the cerebrum is shown to function in learning. One animal
with 80 per cent of the cortex removed made considerable progress in
maze learning; errors were reduced from about 500 to 7 in 150 trials,
but the rat was much inferior to normal animals who learned the
maze in less than 25 trials. Lashlcy found a very high correlation (0.86)
between amount of cortex removed and number of errors in maze learn-
ing. Thus amount of a functioning cortex, rather than localization, is
indicated as neccssary to learning. As a specific check on cortical locali-
zation of the learning function different areas were removed from
different animals and all were given the same problem to learn. No
differential effects on learning resulted from destruction of the different
cortical areas as long as the amount destroyed was the same. The locus
of the destruction was apparently unimportant, but the amount of
destruction was.

B. Some Generslizations

Lashley’s experiments 1o particular have led to a conception of
learning as the function of the entire cortex and they have led to a
natural skepticism of specific and localized bonds as the neurological
basis of learning. That nervous integration takes place as mass action
is the hypothesis that connections between S and R in learning involve
large segments of the nervous system rather than individual neurons.
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EMOTION
DisinticraTive ActiviTy

Emotion is a disturbed psychological condition, which can best
be described as disintegrative activity. However, emotional activity
may act as a stimulus to future integrations.

l. EMOTIONAL ACTIVITY

The stimulating situation in emotion is a lnghly complex mass
of changes which take place in the environment, in the organism, and
in awareness.

A. Aspects of Emetien

Emotion is observable in three aspects of psychological activity:
(1) in awareness, where sensitivities localized in the viscera are promi-
nent and feeling (pleasantness or unpleasantness) is focal and
intense, (2) in explicit reactions, where behavior is random and abortive,
and (3) in implicit reactions, particularly in the viscera, where circula-
tory, glandular, and vegetative functions are excited and inhibited.

B. Pelat of View

All three aspects of cmotion are susceptible to experimental in-
vestigation and emphasis upon one or the other has influenced the
definition of emotion. Early work in understanding emotion was on
the awareness aspect and mvemgauons were by the method of intro-
spection. Thus, ‘emotion’ was the cmotional awareness: emotional
reactions were ‘expressions’ of emotion (Darwin); glandular changes,
or other implicit reactions, were ‘physiological manifestations’ of emo-
tion, Tbeunouonwudcﬁncdbymmsmmdxmennons This view
is widely expressed in psychological writing even today.

With the development of objective methods, studies of emotional
behavior have taken note of the distinguishing marks of the emotional
reaction pattern and the disintegrated nature of this form of behavior.
The foremost experimental interest at present is in the physiological
aspect of emotion, while the criterior of emotion is still that of its
awareness,

n?
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C. Definbien

Emotion may be defined upon either of its three aspects.

1. As Exruicir Bmavior. From the explicit or behavior point
of view, emotion is disintegrative behavior and takes the form of random
or abortive pattern reactions, which rapidly run their course as a usual
thing. These emotional pattern reactions are called by such terms as
fear or anger, according to the nature of the stimulating situation. Also,
these reactions may be successive in nature, as in running away
dnngcr and in fighting. But frequently such successive reactions lose

ive emotional component carly in the series and be-
come efficient successive reactions. The behavior aspect of emotion is
observable most often as a disintegrative pattern reaction, or as a com-
bination of disintegrative pattern reactions of random sort. But emo-
tional behavior may terminate in an efficient successive reaction adjusting
the organism to its environment.

2. As Deucrr Reacrions. From the implicit or physiological
point of view, emotion is the sum of a large number of circulatory
glandular nervous, and muscular changes, which are measurcd by
various techniques. There are no characteristic implicit reaction patterns,
in terms of the measures of any emotions, such as joy, sorrow, fear, anger,
but rather is there a general physiological state, which varies
in degrees and specificity of implicit reaction. In total, these implicit
reactions appear disintegrative, although they contribute to integrative
behavior on a higher level of efficiency after a certain time interval.
In this manner they are motivating factors in behavior.

3. Awanangss. Feeling (pleasantness or unpleasantness ) is focal
in emotional awareness and is usually intense. Sensitivities localized in
the viscera and in the vaso-motor and circulatory systems flood the
complex awareness, which also may include sensitivities that are local-
ized in the environment. Emotion is a rapidly moving awareness. Re-
called sensitivities, of course, are present. Emotion in awareness is again
disintegrative. It has been referred to as a ‘stirred-up-state of mind’
(Woodworth, 1921).

D. Cherscleristics of Emotion

Emotion in all its aspects is (1) disintegrative and (2) dynamic
psychological activity. In its awareness aspect (3) feeling (pleasant
or unpleasant) is focal; in its physiological aspect the glandular re-
actions may be (4) motivating; in its behavior aspect reactions are ()
inefficient in adjustment.

H. - THE STIMULATION OF SMOTION

:Fheuimulztingsituationinemotionmybeamlyzedinthcamc
manner as in any other kind of psychological activity.
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A. The Environmental Stimulas of Emotion

Environmental stimuli which are sudden, unusual, and intense,
such as a loud sound, a flash, of light, pain, a change in support, may
be an immediate cause of emotion. Tﬁs is particularly evident with
young children and infants, and these stimuli have been thought of
as the stimuli to native emotional reactions, Environmental situations,
such as dark places, high places, open places, closed places, wild places,
rough looking men, animals, and so on, come, through learning, to be
the important stimuli of emotion. For adults, the environmental stimuli
of emotion are often words, phrases, and acts of other people, which
involve dynamic awareness situations. The stimuli of emotion are pre-
dominantly social in adult life.

B. The Emotional Stimuiating Sitwation in Awarenes

Words or acts of other people, in particular, may stimulate a suc-
cession of recalled awarenesses which build up to a highly emotional
awareness. The sensitivities from the environment, which are thought
often to be the initial cause, are unimportant. The background of re-
called sensitivities is the important cause. A chance environmental
stimulus starts the emoational association processes in awareness, but in
the awareness are the essential causative factors. Much of emotional
activity in the adult is of this kind. An extreme illustration is the
sensitive person by whom an unintentional act of another is received
as a slight which is magnified until the person becomes quite depressed.

Below the surface of awareness, of course, is the emotional ses,
which has developed due to similar situations in the past. The emo-
tional set is a special form of thc mental set, causing emotional activity.
Where it begins its development in the life history is not known, but
it seems that early in life, somchow, awareness activity took an emo-
tional course by chance as a possible adjustment to an environmental
situation. Later activity tends to follow the same course.

An environmental stimulus initiates emotional activity, but it may
have very little to do with the course of its development, An incon-
sequential sensitivity may stimulate an illogical sequence of recalled
sensitivities, which lead to intense emotional activity, as illustrated in
the person mourning a great loss who scems unable to discuss anything
else. Emotional activity, at least in mature forms, is dominated by
emotional sets, which can best be studied in awareness,

C. Stimulation in Glandular Activity

The glantlular, circulatory, and other implicit reactions in emo-
tion, which become stimuli ¢f further implicit emotional reactions, are
caused by those stimuli alréady mentioned as important stimuli of emo-
tion. What has been said of the awareness situation in emotion may
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" be said of implicit reactions, and particularly of glandular activity. Adult
activity is full of emotional conditionings, and glandular innervation
takes place from causes which are far removed from those which early
in life caused visceral emotional patterns. A word of another, a thought
of paset experience, almost anything, may cause implicit reactions char-
acteristic of emotion, Particularly is this true of the mentally abnormal
person, as in the manic-depressive psychosis.

11l. EMOTIONAL REACTION

Emotion may be studied as stimulation or as reaction. Reactions,
of course, become stimuli, and the pattern of stimulation is formed of
many factors, including previous reactions. Emotional reactions are
studied in the physiology of the organism or in its various overt patterns
of behavior. The former are called implicit and the latter explicit
reactions.

A. lmplicit Reactions

Internal reactions, such as visceral and glandular activity, show
considerable variability from person to person and from time to time
in the same person under standard conditions of stimulation. There
secem to be no definite emotional physiological conditions which are
correlated with the stimulus or explicit behavior.

B. Explicit Resctions

External reactions (such as those of joy, sorrow, and fear) also
vary widely from time to time in the same individual and from person
to person. Patterns of reaction have been described for emotional be-
havior (Morrison, 1924) and some uniformity of emotional patterns is
evident. But this uniformity is not great enough to say that a certain
pattern, or parts of a pattern, of reaction always cxists for a certain
form of emotional behavior, such as joy or anger. In general, it may
be said that emotional behavior patterns for the same emotion (intro-
spectively described) differ more in the same individual from time to
time, and between individuals, than they are alike.

C. Disintegrative Behavier

Emotional reactions, either as implicit or explicit behavior, may
be viewed as distintegrative phenomena. Emotional reactions are dis-
organized reactions. Psychological activity, as behavior or awareness,
tends to be integrated from the point of view of efficient and satisfactory
adjustment to environmental situations. Emotional activity is the most
disorganized form of awareness or behavior, while it may under certain
conditions lead to a better adjustment due to the physiological motiva-
tion in this activity.
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D. UEmetional Language

An emotional language is formed of emotional reactions for his-
trionic expression, and is used on the stage or in social intercourse.
There are no common emotional reactions, but these conventionalized
‘expressions’ are accepted by people generally as emotional reaction
patterns. This accounts for the popular belief in uniformity of emo-
tional reaction.

1V. THE EXPERIMENTAL INVESTICATION OF EMOTIONAL REACTIONS

Emotional reactions are studied by the methods of expression.

A. Phypiclegics! Reactions in Emetien
During emotional behavior many physiological changes take place.
These changes may be observed and measured in several ways.

1. MzrHoDs ror MErasuming PuysioLocicar Activity. Some of
the techniques used to investigate the physiological activities of emotion
follow:

a. Changes in pulse rate are measured by a sphygmograph.

b. Blood pressure is measured by a sphygmomanometer.

¢. Breathing rates are measured by a pneumograph.

d. Psycho-galvanic responses are measured by a galvanometer.
e

Glandular activity, especially of the adrenals, is measured
indirectly by urinalysis or analysis of the blood.

f. Changes in digestive activity may be studied by X-rays or
by the ‘balloon technique.’

g- Surgical techniques are involved in studies of certain
glandular activitics, as salivation, and in cutting nerves
to climinate part of the stimuli, or reactions, from the
total activity.

2. Finpines Concerning Puvsiorocicar. Reacrions v Emormion.
Various changes have been studied by different investigators and the
following are some of the results:

a. Changes in the Digestive Tract. Following emotional stimuli,
changes in the tonicity of the stomach occur. Sometimes tonus is in-
creased and in other cases it is decreased. The results for any one
stimulus are not consistent (Brunswick, 1924). Stomach coatractions
and intestinal movements are decreased or stopped completely (Cannon,
1915). Salivary and gastric secretions are reduced, and other digestive
activities lessened.
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b. Glandular Secretions. Following emotional stimuli the hydro-
gei-ion concentration (ph) of saliva is altered (Starr, 1922). Secretion
of adrenalin is increased (Cannon, 1915, and others). In some cases
activity of the sweat glands is greatly increased, as in a ‘cold sweat.
Glandular activity in general is thrown out of normal balance.

c. Cardiac Changes. Experimenters have found that following
a ‘startle stimulus’ pulse rate decreases, but heart beat amplitude in-
creases (Skaggs, 1926). Emotional stimuli are followed by greater
irregularity of systolic bilood pressure than are non-emotional stimuli
(Landis and Gullette, 1925). Expectation of an electric shock results
in an increase in pulse rate (Skaggs, 1926). Volume of the hand and
arm decreases due to changes in the volume of the blood vessels and
capillaries. Numerous other less important cardiac changes have been
reported as taking place during emotion.

d. Respirasory Changes. Among reports of changes in respiration
are the following: a ‘startle’ produces a sudden catching of the breath,
breathing rate increases, and breathing becomes very irregular and
follows no consistent pattern (Skaggs, 1926). The inspiration-expira-
tion ratio i lower before answering falsely to a question than after the
answer has been given (Burtt).

¢. Electrical Changes (The Psycho-galvanic Response, P.G.R.)
Bodily resistance to the passage of a small electric current is decreased
(Wells and Forbes, and others). A difference in potential between two
points on the skin is correlated with the emotion (Fere, 1888; Tar-
chanoff, 1890). These changes seem to be correlated with hyperactivity
of the sweat glands.

The results cited for physiological changes during emotion are by
no means uniform, and considerable variation is found both from ex-
periment to experiment and from subject to subject in the same experi-
ment. There seems to be no definite physiological pattern peculiar to
any specific emotion; from the physiological activities it would be im-
possible to name or classify the emotion.

8. Facial Reactions snd Other Overt Emotions! Reactions
(The ‘Expressions of Emetion’)

Studies of emotional expressions began with Darwin (1872), who
assumed that there were relatively fixed and characteristic facial expres-
sions for various emotions. Facial expressions of emotion have been
studied by motion pictures and by judgment of photographs,

1. ExepmmimenraL Resurts. Intelligent judges fail to agree upon
photographed emotional reactions of a talented dramatist, except the
most common ones, such as laughter and aversion (Feleky, 1914).
When photographed emotional reactions are estimated, ‘primary’ emo-
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tions, such as love and hate, joy and sorrow, are judged more uniformly
than the ‘secondary’ ones, such as repulsiveness, surprise, distrust, and
defiance (Ruckmick, 1921).

Further judgments of photographed emotional reactions showed
only 33 percent correct according to the dramatic portrayal, with
laughter 64 percent and disgust and fear 36 percent correct (Langfeld,
1918). There are characteristic facial expressions of all emotions in
the same individuals, but no typical expressions of emotional situations
for people generally. Facial emotional expressions are determined more
by the individual than by the emotional stimulus (Landis, 1924). Emo-
tiona! situations traditionally thought to produce rage reactions in cattle
(red colors and smell of blood) produced no such emotional reactions
(Stratton).

2. CurasstricaTion of EmoTioNaL ReacTions. Emeotional reactions
are customarily named or classified as fear, joy, anger, rage, and the
like. Experimental evidence shows that such names are given ecither
on the basis of the stimuli arousing them or the conventionalized
learned methods of responding to the stimuli. For instance, weeping
is associated with grief, and laughter with joy or happiness. In the
case of the infant’s emotional behavior it has been shown that adults
could not differentiate the emotions unless they had some knowledge
of the stimuli arousing them (Sherman, 1927).

C. Emotional Maturity (Normal Emetioas! Life)

Studies of emotionality or emotional maturity are made by the
use of association tests and rating scales for which norms of average
reaction and deviations from average are prepared. (Rating scales and
tests of emotion are discussed in Chapter IX, Personality and
Adjustment.)

V. THE GENETICS OF EMOTIONAL REACTIONS

The genetic investigation of emotional reactions by experimental
techniques was begun by Watson.

A. Watson’s Unlsarned (inherited) Emotional Reactioms

Watson (1920) concluded from his study of infants that there are
three inherited ernotional pattern reactions, which with their stimulating
situations arc as follows: (1) fear—loss of support or a loud noise,
(2) love—stroking and petting, (3) rage—restraining bodily activities,
Later studies by Sherman (1927) show that it is not possible to dis-
tinguish these three emotional reactions without some knowicdge of
the stimuli or other factors in the situation.
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8. Lsamed (Conditionsd) Emotienal Resctions

Using the stimuli described by Watson and applying the general
methods for conditioning reactions it has been shown that emotional
reactions may become associated with stimulus objects which pre.
viously had no such emotional association. By the same technique
emotions may be ‘unconditioned.’

1. Warson’s Conprrionting Experigent with Avserr.  Albert
was an 11 month old healthy baby living in the hospital, in whom it
had been found that only loud sounds and removal of support produced
fear reactions. A white rat was presented with a loud sound as an un-
conditioned stimulus to fear. The white rat became a conditioned
stimulus to fear reactions in seven combined presentations so that in-
stead of reaching for the rat, as he did before, Albert cried and crawled
rapidly away from the conditioned stimulus. Also, a transfer of the
fear reaction was made to other small animals and furry-objects, such
as a rabbit and a Santa Claus mask.

2. Jonus’ Unconorriontng ExperiMenT wiTH Prren (1924). Peter
was a 2 year and 10 month old child who had been conditioned to fear a
rabbit. The unconditioning method was positive, and a second condi-
tioned reaction was established between the fear stimulus (the rabbit)
and food after 120 combinations of the two stimuli. Each dav the
fear stimulus was brought closer to the child as he ate his meals and
only removed when the child cried or asked that ‘Bunny’ be taken
away. At the conclusion of the experiment Peter patted and played
with the rabbit.

Jones describes Peter as a very difficult example of unconditioning.
The degree of difficulty was determined by the distance the fear object
needed to be away from the child and not cause avoiding reactions. In
Peter’s case the necessary distance was about 20 feet.

C. Adult Emetions! Potterns

By the time the person has become an adult his emotional behavior
is fairly well conventionalized. Facial expressions and similar overt
aspects of emotion are recognizable. The emotion being exhibited may
be named and classified with a higher degree of accuracy than in the
case of infants.

Vi. EMOTIONAL AWARINESS

Emotional awarencss is described as a ‘stirred-up-state’ in which
fecling (pleasantness or unpleasantness) is focal and it is difficult to
report details in introspectibn (method of impression).
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A. Cenetics of Emotionsl Awsrenen

Emotional awareness develops over a relatively lonyg period of time.
Usually the emotional awareness reaches its greatest degree of disintegra-
tion some time after its initiation. But occasionally a strong emotion
appears quite suddently, and the person is said to have lost control.
Integration in awareness is slow following intense emotion.

8. Emotional Awarenesses are Disintegrative Awarenesses

Only feeling is focal in emotional awareness. Thinking (successive
awarenesses of sensitivities and recalled sensitivities) is flecting and il-
logical. Emotional awarenesses are highly disintegrative awarenesses
from the point of view that the function of awareness in integrated
activity (thinking).

C. introspection of Emotiensl Awarenes

It is impossible o make a complete introspective description of an
emotional awareness, but partial introspection indicates: (1) that feel-
ing (pleasantness or unpleasantness) is focal, (2) that emotional aware-
ness is disintegrative, (3) that sensitivities and recalled sensitivities
are flecting and vague, as far as detail is concerned, and (4) that organic
sensitivities often dominate the complex causing a localization of the
emotion in the viscera.

Vit. THEORIES OF EMOTION

Scientific thinking about emotional activity has gone through
definite stages of development which is crystalized in the three follow-
ing theories.

A. The James-Lange Theory of Emotions

James (1884), in the United States, and Lange (1885), in Denmark,
arrived independently at such similar conclusions that their views have
been consolidated into what is generally known as the James-Lange
Theory of Emotions. In this theory the emoation is the organic-
kinesthetic awareness of the reaction to the original stimulus. The
emotion follows the course of the original S-I-R activity; the implicit
and explicit reactions to the stimulating situation are stimuli which
affect proprio- and interoceptors and give the ‘stirred-up-ness’ of the
emotional awareness. The order of activity is considered to be some-
what as follows: (1) the emotional exciting situation, (2) the physio-
logical reactions, in particular, and the explicit behavior, (3) the aware-
ness of physiological changes, in particular, and other movemeats of
the body. James emphasized the visceral elements while Lange placed
emphasis on the activity of the vaso-motor system. In this theory the
order of the elements of the complete reaction are (using a classical
ilustration), sceing a bear—running—emotional awareness {emotion).
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The James-Lange Theory resulted from the separation of emotion,
as mental, and behavior, as physical, by the ‘mind-body’ philosophy.
In this theory there is interaction of the physical, organic reactions,
upon the mental, emotional awareness. The physical reactions cause
the mental phenomenon which is the emotion.

8. McDougail's Aspect Theory of Instinct and Emotion (1908)

McDougall states that emotion, as a conscious state, and instinct,
asmhmmdmcuon.mtwoaspcasoithcsameacuvuy He listed
fourteen combinations of emotions and instincts, such as: (1) instinct
to escape—fear emotion, (2) instinct to combat—anger emotion,

McDougall’s Theory is also the product of a ‘mind-body’ philosophy,
which separated emotion, as mental activity, and instinct, as ph
activity. Most writers on psychology during the latter half of the 19th
century evolved theories relating instinct and emotion, and McDougall
- made them two aspects of the same existence.

C. Cannon’s Central Theory (1927)

Cannon’s researches in the physiology of emotion have led him to
the conclusion that a center of emoticn exists in the thalamus, which,
when excited, causes emotional activity in all its aspects (1n awareness,
in explicit and implicit reactions). The theory explains that, upon
excitation of the thalamus, nervous discharge passes to all pans of the
nervous system, including the cortex. Thus various emotional activities
are stimulated simultancously. A similar theory was proposed by Dana
(1921).

Cannon’s Theory has an historical precursor in Descartes’ theory
of the pineal gland as the scat of the soul. But his theory is the product
of experimental work, contradicting the James-Lange Theory, in which
the elimination of the action of interoceptors failed to remove the emo-
tional reactions in animals. As genetically older parts of the brain were
removed, beginning with the fore-brain, there was no change in the
emotional pattern in animals, until the thalamus was removed, after
which all emotional behavior ceased.

Each of the above theories was developed to clarify a certain point
of view in psychology and all have served their purpose. But nonc of
them, or any of the many others which have been formulated, satisfy
all the known conditions of emotional activity.

Viil. EMOTION AS MOTIVATION

The experimental emphasis in the study of emotions has become
physiological, and physiological psychologists think of emotion as
glandular stimulation and as belonging to that large class of organic or
pbyuologxcal drives, such as hunger, fatigue, and sex. Woodworth
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(1921) calls attention to the close relation of the organic states and
emotion, He discusses them as driving stimuli and many aucthors,
today, treat of emotions as purely organic stimuli in the final integra-
tion of behavior.

IX. PERSONALITY QUALITIES (Fesling, Temperament, Affective Activity)

Moods, attitudes, interests, passions, sentiments, the ytical
‘complex,’ etc., are personality qualities (traits) in which the dis-
integrative activity of emotion may be present in various degrees.

A. Moeds
; Emotional activity may terminate in a mood and the mood may

be a fairly permanent emotional set throughout life. The mood acts
as a stimulating situation for further similar moods.

B. The Complex
Psychoanalysis studies mood (emotional sct) as a ‘complex.”’ The
psychoanalyst endeavors to unravel the history of the development of
the complex so that the patient may become aware of the initial causes.
Awareness of the causes was regarded by early psychoanalysts as con-
stituting a cure but now it is considered as only one of many factors

in the adjustment process.
C. Attitudes, Sentiments, Interests

Antitudes, sentiments, and interests are feeling activities (pleasant-
ness and unglecsantnm) in which emotion is present in degrees and
the emotional set is the essential cause. The emotional set gives these
activities their varying degrees of permanence. In interests the emo-
tional set is at a minimum and in attitude, under certain conditions,
emotional activity may dominate the situation. Psychologists in Eng-
land prefer the term ‘sentiment’ for these activities, while psychologists
in the United States use ‘the term “attitude’ for those with stronger and
‘interest’ for those with weaker emotional components. Interests and
attitudes have been subjected to measurement (see Chapter 1X) and
are discussed as fecling activity (sec Chapter XIII).
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Crarmex IX
PERSONALITY AND ADJUSTMENT

We commonly speak of a person as possessing personality, or that
one individual has a good personality and another a poor personality.
Differences in personality are thus indicated. The psychologist describes
and measures the qualities (traits) of personality, and compares his
measurements with the adjustment of the individual.

{. DEFINITION

By personality is meant the sum-total of observable reactions of an
organism. This definition would include general intelligence as a quality
of personality. But personality is defined usually as all qualities other
than intelligence.

Personality has three distinct measurable aspects, as follows: (1)
physiqgue—the contributions of the physical structure, (2) chemique—
the contributions of the glands and other physiological activities, and
(3) psychigue—the contributions of behavior and awareness activities,
such as in emotion, attitude, and feeling. These are the three aspects
of the total personality.

il. OBSERVATION AND MEASUREMENT OF PERSONALITY

Until almost the last decade knowledge of personality and the dif-
ferences between people in personality traits was denived wholly from
general observation. The classification of mental disorder (mental dis-
case) or abnormalities of personality, was gained through general
observation of clinical symptoms. The qualities of personality have been
most difficult to define and measure. Measurements are made by three
standard techniques: tests, rating scales, and inventories. When per-
sonality qualities are subjected to measurement they are called traits.

A, Teshs

Personality tests, like intelligence tests, arc carefully standardized
experiments, useful only when applied by an expert. They differ from
tests of intelligence in content and sometimes in form, but are prepared
and administered in much the same manner.

129
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8. lﬁh' Seales

The items of rating scales do not call for specific facts as do tests,
and other persons make the ratings based upon their observations of
the subject being rated. A rater (judge) may be asked to rate seversl
people for honesty by numbering the most honest person as 1, the next
as 2, and so on. He may be asked to rate some one person on several
different traits, as honesty, personsl appearance, and emotional maturity.
Often this is done by checking on a line of degrees or percents. One
end of the line is designated as absolute honesty and the other end as
absolute dishonesty.

C. Ilaventories

An inventory is a sclf-rating scale. The inventory usually includes
a large number of specific items for sclf-rating in degrees and is scored
according to the responses of a normal group of people.

Hil. PHYSIQUE

The physical characteristics contribute to the total personality and
are designated as physigue. Tests are available for the measurement of
both anatomical structures and physical capacities.

A. WMoeasures of Structure

Measures are made of height, weight, cranial capacity, cranial shape,
body size, body build, and facial angles, and numerous indices are
derived from these measures. Cranial measures are made by the use of
calipers or more elaborate instruments. Hull has devised an instrument
for the measurement of facial and cranial angles. Cranial measures
are of particular interest because of their relation to the claims of
phrenology and other character analysis systems. Definitions of ‘person-
ality types’ are often in terms of body measures and physical symptoms
gio l:h“:.;e abnormal personality are distinguished in diagnosis of mental

r.

8. Physical Capacities

Measures of physical capacities are illustrated by zests of strengeh
(strength of grip on the dynamometer) and tests of vital capacity (lung
capacity by the wet spirometer). Rogers (1925) assembled a battery of
seven tests of general physical capacity, consisting of right and left hand
grip, strength of back and legs, ‘push ups’, ‘pull ups’, and lung capacity.
Indices of height and weight were included.

V. CHEMIQUE

Woodworth has designated the glandular and other physiological
contributions to personality as chemigue. The influence of glandular
excesses or deficiencies upon the reactions of the individual are being
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studied experimentally by physiological techniques and relationships
established with psychological traits.

An excess of insulin causes fatigue, nervousness, and anxiety.
Deficiencies of thyroxin, in addition to being related to mental deficiency
in children, cause sluggishness and a decrease in physical vigor. An
excess of thyroxin may, however, cause restlessness, nervousness, irrita-
bility, and general hyperactivity. The adrenal glands are related to
cardiac activity, and increased secretion of adrenalin is characteristic of
emotional activity. Pituitary activity influences growth. Non-repro-
ductive (internal) sccretions of the sex glands are responsible for the
development of masculinity and femininity and may thus exert a
powerful influence on the personality.

The endocrines are so interrelated in function that any condition
tending to change the function of one is also manifest in the numerous
functions of the others. Thus apparently trivial changes in a single
organ may be responsible for marked changes in the personality. Since
the endocrines are ductless glands secreting directly into the blood
stream, the circulatory system has often been called the chemical in-
tegrator of the body. It might be designated as the chemical integrator
of the personality.

V. PSYCHIQUE

“No neurosis without a psychosis” is axiomatic in the study of
personality. Any physical disease has its disturbed psychological con-
dition and organic mental disorders are characterized by distinctive psy-
chological changes. Personality is the sum-total of reactions including
physique, chemique and psychique. But interest in the study of per-
sonality has always centered in its psychological aspect.

The study of the psychological traits (symptoms) of personality has
followed two definite lines of development: (1) general observation
with special reference to classifications of the symptims and diagnosis
of abnormal personality (mental disorder, mental disease), and (2)
measurement of personality traits with special reference to the estab-
lishment of tests for the indication of degrees of personality differences
among people generally. The classification of abnormal personality has
resulted from general observation and diagnosis of mental disorder,
with indications of borderline symptoms of abnormality in people
generally regarded as normal. The measurement of personality traits
has resulted in numerous standard measures of personality, such as
emotional maturity, social adjustment, character and moral conduct,
interests, attitudes, mental hygiene, introversion-extroversion, ascendence-
submission, and specific traits, such as the various sensitivities and skills,
where there are indirect influences upon the total personality.
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Vi. SPECIFIC PSYCHOLOGICAL TRAITS

The influence on the total persomality of specific psychological
traits, such as visual acuity, are not q:E:rtnt to the casual investigator.
Defective vision may cause one to fail the test for an automobile driver’s
license. This failure and others like it may in turn causc a general
fecling of inferiority for which the individual will compensate with
various abnormal symptoms, such as aggressive and obnoxious behavior.
. Measurement of the specific psychalogical traits are described here
as (1) tests of sensitivities, (2) tests of motor capacities and skills, and
(3) tests of the perceptual and abstract processes.

A. Tests of Sensithvities

Tests are used to determine sensory acuity and the range of sensi-
tivities. They are useful in detecting abnormalities and in the analysis
of the departments of sensitivity used in any activity.

1. Vision. Among the early tests of visual acuity were the Snellen
Charts, consisting of rows of letters to be read at varying distances.
A more recent test of visual acuity, the McCallie Test (1908), is a
series of cards which may be shuffled and presented in different orders.
Each card contains four letters of different sizes to be read at various
distances. McCallie has also devised a set of cards for illiterates, using
animal figures instead of letters.

Tests of color vision include, among others, the Holmgren wools
and the Ishihara plates, The Ishihara Test is a series of circles made of
small colored dots forming figures of different colors. The dots are of
equal brightness and saturation, and differ only in hue. Color-blind
persons may distinguish figures by brightness, but will fail to name
the figures made by the different hues.

2. Avupmmion. Tests of hearing include the watch-tick-test, the
whispered-word-test, and instrument tests. Watch ticks and whispers
vary in loudness for different testers and measures secured by these
devices are inaccurate. More desirable tests are the acumecter, Sea-
shore’s Audiometer, or some similar device for standardizing the stimulus
and the conditions under which the test is taken.

3. Ormxz SensimiviTies. Among other sensitivity tests are
measures for the threshold of pain, pressure, warmth, cold, and two-
point discrimination.

B. Tests of Moter Capacities and Skills

Single tests of motor skill measure speed or accuracy of tapping,
speed or accuracy of tracing, steadiness, balancing, etc. All of these
messure sensitivity as well as coordination of reaction. In addition to
the single motor tests, batteries of tests have been devised by Garfiel
(1923) and R. H. Seashore (1928), among others. Seashore’s battery
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is composed of six tests: (1) Koerth's pursuit-meter, measuring ability
to follow a small target moving in a circle, (2) a motor rhythm test,
which consists of tapping in time with a telegraph sounder, (3) Miles’
metility rotor, measuring speed of turning a small hand dnll, (4) a
tapping test, (5) a spool packing test, (6) serial discriminator, measuring
linger coordination in reacting to a serics of visual stimuli. The score
on the battery represents ‘gencral motor skill.’

C. Test of Percoption and Abstract Processes

Tests of this kind measure the span of perception, span of memory,
cancellation of certain letters (or numbers) from pages of pied type,
card sorting, perception of form and spatial relations, substitution of
symbols for letters, rote memory, and associations. Various pieces of
apparatus.are used for the presentation of symbolic materials in the
measurement of these perceptual and abstract processes, such as, the
tachistoscope, which automatically exposes visual forms for a time in-
terval limited often to a fraction of a second, the chronoscope which
measures the time of associations in milliseconds (thousandth of a second,
or sigma), and the form boards and mazes which control spatial rela-
tions in both tactual and visual sensitivities.

VIl. PERSONALITY TRALITS

A large number of objective tests, rating scales, and inventories
have been devised ror measuring the psychological traits of personality.
They include measures of psychological activity often designated by
such terms as emotionality, temperament, affectivity, mental adjustment,
social behavior, complexes, introversion-extroversion, dominance and
submission, self-sufficiency, and dispoesition. The chief result of early
experimentation with personality tests was the detection of atypical
or potentially abnormal personalities, Personality tests are classified into
ten fields for measurement, as follows: (1) emotional stability, (2) emo-
tional maturity, (3) extreme affectivities, (4) emotional complexes, (5)
introversion-extroversion, (6) temperament, (7) social behavior, (8)
:;tercsts and attitudes, (9) character and conduct, (10) personality

treries.

A. Emotionsl Stability

Woodworth (1917) devised the first inventory for measuring psycho-
neurotic tendencies (instability) and emotional maladjustment. Ques-
tions relating to the emotional habits, complexes, and likes and dislikes
of the subject were designed to indicate possibilities of future emotional
maladjustment. The Woodworth Psychoneurotic Inventory, which was
used in the U. S. Army during the World War, has been revised by
Mathews (1923), House (1927), and others, and tests using the same
or similar material were developed by Laird (1925), Chassell (1928),
Thurstone (1929), and Bernreuter (1932). The Thurstone Inventory



¥

" GUNERAL POVCHOLOGY

(called the Personality Schedule) consists of 223 questions which the
subject answers by encircling cither ‘yes,’ ‘no,” or ‘?." The ‘7" indicates
inability to answer. Scoring is in terms of ‘maladjusted answers’ and a
high scarc on the test may indicate emotional instability. While noe all
high scoring individuals are unstable, all the unstable individuals will
be found in the high scoring group.

This inventory discriminates satisfactorily between groups of
mkmwnwbeemouomﬂymble(coﬂ ts)and_rgzoups

tobeumuble(inmauesofahospml?cﬂle:

adightldaﬁonshipbetweenodlegcscholmhxpandemotmnalm«

ity but no relationship between intelligence and instability. Women
are more uastable then men in terms of scores on the inventory

L 8
The Willoughby E-M Scale (1931), composed of 60 descriptions
of emotional situations, is prepared as a scale of emotional maturity or
Following each statement various ways of reacting in
the situation are indicated for choice by the person making the raung.
The total score on this scale indicates the degree of emotional maturity.

€. xtrome Affoctivities (Likes and Dislikes)

The Pressey X-O Series (1920) is a measure of likes and dislikes
composed of scveral lists of words (600 in all). The subject crosses
out words which are unpleasant, or disliked, and encircles those which
most unpleasant. ’n:cremtwoscorcs,oncofwhxchuamwurc
affectivity’ and the other of ‘personal idiosyncracy.” The
r is the total number of disliked words and the latter is the extent

the subject agrees with others. Scores in this test are related
scholanhip in college and in a lesser degrec to general abstract
. They are related also to emotional maturity (Chambers,

8

[ 1

5-5“5

D. Smotions! Complaxss

Association tests are used to discover emotional complexes (emo-
tional sct, extreme affectivity). The Kent-Rosanoff Association Test
(1910) is a list of one h red stimulus words to which the subject

the given nomul persons and agreements or dungree-
ments are noted. duagrecmenu (peculiar associations) may in-
dicste complexes. There are many methods of using and scoring asso-
cistion tests,

Associstion tests are used in the detection of guilt and deceit
mdotbm),inuudmofdqumnu (Mateer), as a masculinity-
;he (Wyatt), as designating fields of interest (Wyman),

and in the psychosnslytic study of the unconscious.
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L. (introvernsien-fixtvoversion

ity is measured as an introvertextrovert continuum by
several well tests. Conklin (1923), Laird (1925), Marston
{1925), Heidbreder (1927), and Neymann and Kohistedt (1928) have
developed inventories for measuring persopality in these terms. The

replies to the questions of The Neymann- t Test indicate the
‘thut-in,’ ‘seif-sufficient,’ introverted ity or the contrasting ex-
troversion. Introversion is closely to emotional instability and
neurotic tendencies ( Bernreuter, 1931).

F. Tomperoment

The best known tests of temperament are the Downey Individual
Will- Temperament Test (1922) and the Downey Group Test of Will
Temperament (1922). These tests arc based on handwriting reactions
and measure responsiveness to changing conditions of motivation.
Scores on the tests indicate speed of activity, aggressiveness, willfulness,
tenacity, etc. The validity and reliability of tests of temperament have
not been satisfactorily established.

G. Seclel Behavier

Tests of socisl behavior measure knowledge of social conduct and
facility in adapting to cavironmental conditions or social groups. Such
tests are in the cxperimental stage of their development, but one of
these tests, The George Washington Social Intelligence Test (Moss, et
al, 1927) has been widely used as a test of general social intelligence
comparable to abstract intelligence tests in the measurement of a unitary
field of intelligence. This test is described in Chapter VI.

e The Morﬁsﬁ'ﬁiaitdlndex: “L;§II932) is a measure of lﬁdenhtf'fmin
ialized - field professi education. It discriminates fairly
well‘g:::dmgnmd leaders and non-leaders. Allport and Allpost
(1928) developed a Scale for Measuring Ascendance—Submission in
Persoaslity. This inventory is composed of 33 problem situations de-
signed to indicate the extent to which one dominates others or is
dominated by them.
H.  Interests snd Attiiudes

Tests of interests and attitudes measure similar psychological activi-
ties, Their chief distinction is in their aim and method of measurement.

I. Intaxmsts. Most interest measures are personal imventorics.
S indicates his likes and dislikes by appropriate markings of words or
phrases. Measures of interest reactions are tests of information of objects
and activities. Special interest inventorics and tests are available for
vocational, educational, recreational, literary, and other fields of activity.
The distinguishing interesss of standard social groups, such as doctors,
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50 on, are determined by comparison of group interests with those of
the general population. Inventoried interests indicate the specialized
fields of interest (feeling) development or lack of development.

The Vocational Interest Blank (Strong, 1927) is a general interest
inventory, which secures preferences for occupations, recreations, educa-
tional fields, types of people, carcers, personal activities, etc. Scoring is
done by comparing the responses of any one person with the re-
sponses of standard social groups. Scoring scales for approximately 30
occupations are available for use with the Strong Vocational Interest
Blank. Other interest measures include The Vocational Interest Test
for College Women (McHale, 1922), The Occupational Interest Blank
for Women (Manson, 1931), The Interest Questionnaire for High
School Students (Garretson and Symonds, 1931), The Vocational
Interest Quotient Blank (Hepner, 1931) and the Vocational Interest
Inventory (Thurstone, 1936).

2. Arniruoes. Inventories of opinions wupon various social,
moral, religious, political, and other issues, determine the range of these
specific attitudes for a normal population. Individuals are rated for
intensity of these attitudes. In most of the attitude inventories, state-
ments are made, such as “The United States should immediately join
the League of Nations and the World Court.” § indicates his artitude
towards the statement by marking ‘agreement,” ‘doubtful,’ or ‘dis-
agreement.’

Well known attitude scales are the Test of Public Opinion (Watson,
1923), and the series of approximately forty scales prepared by Thur-
stone and his colleagues measuring attitude toward God, birth control,
war, internationalism, the Chinese, prohibition, capital punishment, the
Negro, etc. Remmers (1933) has constructed general attitude scales
for measuring attitudes toward any social institution, any political
party, ctc.

Attitudes toward any given issue vary with geographical area,
education, socio-economic status, etc., (Thurstone). Children’s attitudes
towards Germans and Chinese changed significantly after secing pro-
German and pro-Chinese movies and the changes were quite permanent
(Thurstone and Peterson, 1932). Workers' attitudes toward their com-
pany was positively related to success on the job (Uhrbrock, 1933).
College students whose attitudes are liberal on one issue are liberal in
on3 and liberalism is positively related to success in college (Likert,

934).

1. Charsctor and Conduct

Tests of moral conduct are in the experimental stages of development.
Numerous experimental programs have set up procedures for the
measurement of conduct and the value of this measurement is evident
in its application in education and the retraining of anti-social persons.
The Character Education Inquiry, directed by Hanshorne and May
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(1928), illustrates the attempt to establish measures of conduct. It pre-
pared and used tests for measuring honesty, trustworthiness, cheaung,
stealing, lying, persistence, cooperation, and the like. For example, cheat-
ing was measured by comparing the score reported by a subject, who
scored his own test, with the actual score, secured by the examiner un-
known to the subject. Other tests measure knowledge of moral prin-
ciples, such as Kohs Ethical Discrimination Test (1922), and attitudes
toward moral issues, such as Grossman’s Judgment Speed and Accuracy
Test (1928).

]. Pemouslity Batteries

Several batteries of personality tests have been prepared for the
measurement of larger units of psychological activity. Among them
are Laird’s Colgate Mental Hygiene Series (1925) and Bernreuter’s
Personality Inventory (1931). Bernreuter's test is a measure of four
aspects of personality: psychoneurotic tendency, sclf-sufficiency, intro-
version-extroversion, and dominance-submission. The test is composed
of questions and S reacts by marking ‘yes’ ‘no’ or ‘?,’ as in the Thurstone
Personality Schedule. The differentiation of the four measurements is
obtained by scoring with different answer keys.

Viil. THE ABNORMAL PERSONALITY

In the investigation of the abnormal personality, testing is impos-
sible often, because the extremely abnormal person will not or cannot
cooperate in tests. Descriptive symptoms or categories of traits are
used to classify the abnormal personality into kinds of mental disorder.

A. Classification of Abnormal Personslity (mentsl disorder, mentsl
dissase, logs! term: insanity)

Mental disorders are classified as: (1) the organic, which are asso-
ciated with & definite physical or chemical injury that is essentially
causative of the disorder, and (2) the functional, which are psychogenic.
The final causes of the functional disorders are traced in the educational
(wraining) history of the individual, although organic changes accom-
pany the development of the disorder and a hereditary predisposition
probably exists.

1. Tux Oncanic Psycuosss. All physical diseases are accompanied
by some mental disturbance, and the following mental disorders are
characterized by definite injury to nervous tissuc: (1) general paralysis
(paresis), caused by syphilis of the nervous system,(2) traumatic disorders,
accompanied by delirium or loss of memory, (3) senile psychosis, the

hosis of old age, (4) arteriosclerotic psychosis, the psychosis caused

¥y & hardening of the arteries, (5) psychoses of brain discases, such as,
tuberculosis o% the brain, Huntington's chorea, brain tumor, brain
syphilis, congenital brain injury, etc. Chemical or toxic injury may
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cause mental disorder, as in pathological intogication, delirium tremens,
and other alcoholic psychoses, and the drug psychoses of accidental,
trade, food, or habit origin. The symptoms of the organic
are abnormal developments of the individual’s ariginal personality quali-
ties, which the organic injury has let loose.

2. Tue FuncrionaL Psycoses. Mental disorders, which are ex-
plainable only in psychological terms are classified into the psychoses
and neuroses.

a. The Psychoses. The psychoses are marked mental disorders
in which the normal personality of the individual is completely lost.
Disintegration of personality qualities is complete. The person is dis-
oriented in his eavironment.

The manic-depressive psychoses, paranoia, and dementia-precox
belong to this group. The distinguishing symptoms of the manic-
depressive psychoses are psycho-motor elation and depression, often
with a circulatory course. Paranoia is characterized by weakness of
judgment and systematized delusions. Dementia-precox shows pro-
gressively marked deterioration of intelligence accompanied by emotional
disturbances, such as excitement, depression, delusions, stupor, loss of
motive, and various other symptoms. It is the largest group of dis-
orders, including more than half of the patients of state hospitals.

b. The Neuroses. The ncuroses are conditions of ‘nervousness’
of spperendy well people. They include neurasthenia, psychasthenia,
and hysteria, which have as their symptoms various phobias or fears,
obsessions, complexes, mental and physical weakness, tics and psycho-
logical paralysis. The underlying psychological condition in neurosis is
a conflict between goals of action.

3. Orriciar Cuassiricamion. The official classification of the
American Psychiatric Association, which is widely used in mental dis-
case hospitals, includes the following major clinical categories of mental
disorder: (1) Traumatic psychoses, (2) Senile psychoses, (3) Psychoses
with arteriosclerosis, (4) General Paralysis, (5) Psychoses with cerebral
syphilis, (6) Psychoses with Huntington's chorea, (7) Psychoses with
brain tumor, (8) Psychoses with other brain and nervous diseases, (9)
Alcoholic psychoses, (10) Psychoses due to drugs and other exogenous
toxins, (11) Psychoses with pellagra, (12) Psychoses with other somatic
diseases, (13) Manic-depressive psychoses, (14) Involutionr melancholia,
(15) Dementia precox, (16) Paranocia or paranocid condition, (17)
Epileptic psychoses, (18) Psycho-neuroses and neuroses, (19) Psychoses
with psychopathic personality, (20) Psychoses with mental deficiency,
(21) Undiagnosed psychoses, (22) Without psychoses. The latter class
is included for patients with epilepsy, alcoholism, drug addiction, psy-
chopathic personality, mental deficicacy, ctc., confined to mental discasc



B. Ciuses of Montal Diserder

Mental disorder is attributed, first, to inherited predispositions, or
general susceptibility to disease, second, to individual conditioning factors,
such as age, physiological epochs, and sex, and third, to environmental

itioning factors, such as climate, civilization, trauma, infection, ex-
haustion, fright and worry. These three scts of causes operate together,
of course; a predisposed person may avoid mental disease by not being
subjected to a stressful environment, and the proper conditioning factors
of life may cause a less predisposed person to show mental disorder.

Specific mental disorders are not inherited. Inheritance of meatal
discase lies in 2 general predisposition, or physical and mental weak-
ness, which results in various forms of diseases, if given the proper con-
ditioning factors. This explains why mental disorder runs in families.
Menral disorders of some sort are found in the families of about 65 per
cent of cases of mental disorder according to White (1924).

C. Prevalence of Mental Disoeder

Patients in mental disease hospitals in the United States in 1923
totaled 265,829, or more than 225 per 100,000 of the population. Of
these, 41,590 were diagnosed as of organic origin. Classified as dementia
precox were 114,240 patients and as manic-depressive psychosis, 40,751
patients (Pollock, 1925). Based on a study of admissions to mental
discase hospitals in New York State, Pollock and Malzberg (1928)
estimate that 4.5 per cent of those born at any one time, or onc person
in 22, become patients in a2 mental discase hospital during the lifetime
of his generation. These figures give one a picture of the prevalence
of disorders of personality.

A high percentage of admissions stay in mental disease hospitals
for the duration of their life. The recoverv rate for all mental diseases
is 13.6 per cent, which runs as high as 35.4 per cent for manic-depressive
psychoses and as low as 6.4 per cent for dementia precox patients
(Pollock, 1925). There are more beds in mental disease hospitals than
in hospitals for physical disorders and more patients with mental dis-
orders than the combined residents of feebleminded institutions, states
prisons, and reformatories. The abnormal personality, with its accora-
panying maladjustment, is a tremendous social problem and adequate
psychological measures for diagnosis, adequate methods of treatment,
and adequate means of care, are yet to be devised.

D. Destriptive Symptoms of the Abnormal Personality

The most characteristic descriptive symptom of the abnormal per-
sonality is inability to fit into social organization or to adjust to the
customary ways of living. This symptom is cvident in the slight eccen-
tricities of the normal person as well as in the definitely unsocial be-
havior of the hobo, the criminal, and the insane.
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Among the specific abnormal symptoms, which may be indicated
by tests or in interview, are changes, or differences from the normal,
in visual, auditory, and organic sensitivities. Hlusions and hallucinations
are prominent in the abnormal personality. Hallucinations are false
perceptions. ‘Voices’ of good or evil, from Heaven or Hell, are common
hallucinations and ‘visions’ are told by the abnormal person as if they
were real experiences, Delusions generally accompany hallucinations.
They are false beliefs. Delusions of reference, persecution, and grandeur
occur in certain mental disorders and in some they are systematized
to include all of awareness. Thought is completely disoriented from
reality in the systematized delusion.

Fixed ideas, obsessions, or the overweighting of an idea, doubts
and phobias, such as the fear of dirt (misophobia), the fear of open
and closed places (agoraphobia and claustrophobia) and the fear of
fire (pyrophobia) are common symptoms among certain mental dis-
orders. Lady Macbeth’s performance in the sleepwalking scene is an
example of an obsession. The normal person frequently has mild obses-
sions that he will have a disease, fall off a cliff, or find some one under
the bed. Abnormality is a matter of degrees.

The stereotyped action carries the abnormal development of the
obsession a little further and one act may be performed throughout the
whole day. In somnambulism the patient lives through a painful exper:-
ence which he has forgotten, although he may appear very much like
the ordinary sleepwalker.

A ‘flight of ideas’ and retardation of thought are abnormal
symptoms, and dilapidation of thought is characteristic of dementia
precox. Impulsions, as in kleptomania, negativisms, exaltation and
depression, increased and decreased psycho-motor activity, melancholia
and stupor, amnesia, hyperamnesia and paramnesia of memory, mul-
tiple personality, emotional complexes, loss of motivation and interest,
exaggerated symbolism in day and night dreaming, does not exhaust
the list of symptoms of the abnormal personality.

The whole personality is affected in mental disorder. Physical and
glandular changes take place. Clinical tests show disturbances of the
major reflexes, such as the kneeqjerk, eye reflex, Babinski reflex, and
indicate destruction of nervous tissue. Personality and intelligence
tests show degrees of psychological changes. The genctic history of an
abnormal personality may show a symptomatology of personality dif-
ferences which classifies him as one of the various mental disorders.
These symptoms are but exaggerated traits of the normal personality.

IX. THEORIES OF PERSONALITY

There is no inclusive theory which relates all of the facts of
personality. It would not be expected that a field of activity as inexactly
defined as personality could have a complete and satisfactory theory.
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But there are numerous explanations which emphasize particular aspects
of personality. Some are based upon personality measurement and some
on general observation. Many interesting theories are the result of
clinical diagnosis of the ibnormal personality. In almost all theories,
personality is described as a unitary function, although the activity of
different qualities of personality may be emphasized.

The oldest known theory of personality is a classification of tempera-
ments formulated by the Greeks. About 400 B.C. Hypocrates laid the
foundation for the doctrine of temperaments based on the humors
(fluids) of the body and the Greek physician, Galen (167 A.D.),
claborated this theory, as follows:

Temperaments Humors
Quick—strong (choleric) Yellow bile
Quick—weak (sanguine) Blood
Slow—strong  (melancholic) Black bile

Slow—weak (phlegmatic)
An exact balanoe of these four humors was said to make the correctly
constituted personality. This classification has been extended on the
psychological side by numerous investigators, such as Wundt, Ebbing-
haus, Heyman, Ach, Mecumann, during the latter half of the last century.

A. Theories of Physique and Chemique

Numerous anatomical theories have been developed as a basis of
classification of personality qualities. A popular theory of doubtful
value classifics Europeans according to racial origin into the ‘Alpine,
the ‘Mediterranean,” and the ‘Nordic.” Four body types: the ‘respiratory,’
the ‘digestive,’ the ‘muscular’ and the ‘nervous,’ have been described by
French anthropologists in relation to mental activity. Personality has
been classified according to head shape (brachycephalic and dolicho-
cephalic) and according to hair shape (flat, oval, and round). Lombrose
described certain criminal types based upon measurement of physical
traits, which subsequently he reported as unsupported. None of these
theories are regarded as other than interesting speculations into the
physical basis of personality.

Kretchmer (1925) describes four types of personality, based upon
physique: the ‘pyknik’ (short limbed, round bodied, stocky), the
‘asthenic’ (long limbed, long bodied, slender, angular), the ‘athletic,’
and the ‘hypoplastic’ (underdeveloped). The pyknik personality is
characterized by likelihood of reversion to extreme emotional reactions
(extreme mania or depression). The asthenic is a daydreamer who
withdraws from social contacts and becomes shut off from reality. The
hypoplastic is likely to develop ‘inferiority complexes’ due to his under-
development, but the athletic is the nearly perfect individual.
Kretchmer’s theory was derived from clinical observations but subse-

?:;;1; measurements of actual people do not confirm his theory (Garvey,
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Similarly, when actual measurements are made, the claims of
various psuedo-scientific systems of character analysis, such as phrenology
and physiognomy, are not substantiated (Hull, 1928; Paterson, 1930;
and others).

Chemical explanations of personality have been confined largely
to specific - personality qualities. Various personality differences are
linked to the functioning of the endocrine glands and definite correla-
tions have been established between glandular activity and the person-
ality qualities. No adequate chemical explanation of the total person-
ality exists. But it is a generally accepted theory that the whole anatomy
and physiology of the organism (physique and chemique) are related
in what is termed the total personality.

8. Theories of Paychique

Several representative contemporary psychological theories of per-
sonality follow.

1. Tum Bruavior THmory oF Warson (1924). Personality is a
development of conditioned reactions. Abnormal and normal attitudes
and reactions are duc to adaptive and non-adaptive conditioning of
objects, activities, and persons of the environment.

2. Tuz PsycrHoanaLyricaL THeory or Freup (1883). The motiva-
tion of life is the libido, which is sexual energy undifferentiated from
hunger at birth (sex and foot-getting instincts). Libido striving is
pieasure secking and avoidance of pain (pleasure-pain principle), which
comes into conflicz with social custom (gregarious instinct) leading to a
recognition of reality (reality principle) and adjustment. in various ways.
Repression of the primitive pleasure-pain impulses may force them
into the unconscious and cause a ‘flight from reality’ into ncuroses or
psychoses. Conflict betwecen libido striving and reality determines the
development of personality in an abnofmal or normal direction.

3. Apiex’s Tueory or Psvcuic Compensation (1917). At the
foundation of this theory is the doctrine of minderwertigkeit, or organic
and psychic inferiority. According to Adler, before birth at some time all
organs of the body strive independently for nutrition. At birth they
begin to function together according to the laws of compensation.
Psychic inferiority has its basis in organic inferiority and mind is the
instrument by which compensation for organic defects, such as in vision
and audition, are accomplished. When compensation is difficult the
person does nov take a ‘Hight from reality’ (Freud), but he builds up
an avoidance in the face of reality (Sicherungtendens). There is a
life plan with avoiding tendencies and rationalisations of activity. All
life begins with the feeling of inferiority and the measure of adjustment
is the degree and kind of compensation effected.
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4, Tyrz Trsowszs or Persoxavtty. The ambivalent dassification
of personality into opposing types has interested philosophers and psy-
chologists since the dawn of history. Plato spoke of ‘shallow’ and ‘deep’
kinds of men. ‘Abstract’ and ‘concrete’ thinkers is an early distinction
which has formed the basis of intelligenoe measurement. Meumann
(1911) distinguished between the ‘statists,’ who desire to leave things
as they are, and the ‘dynamists’ who wish for active experience. Stern
(1922) speaks of the ‘spontancous’ and ‘merely reactive’ and in his
discussions of testimony he classifies people according to attitude into
‘subjective’ and ‘objective’ types. One might add numerous similar
opposite types of personality, which have been ohserved and reported,
such as James® ‘tough and tender minded,” Astwald’s ‘romanticists and
classicists,” Nietzsche’s ‘apolonians and dionysians,” Shiller’s ‘naive and
sentimental,’ Fink's ‘active and passive’ and so on, but all have about
the same meaning. Many of these ‘types’ of persanality have served to
stimulate description and measurement of distinctive persanality qualities.

a. Introvert-Extrovert Type Theory of Jung (1903). In this theory
all persons are classificd into the ‘extrovert and introvert’ personality.
Libido, according to Jung, is defined as psychic energy. In the ex-
trovert, psychic energy is directed outward toward objects, activities,
and people. In the introvert, it is directed inward in phantasy, day-
dreaming and thoughts about oneself,

Measurement on an introversion-extroversion continuum  has
led to a consideration of the trait as normally distributed among people
generally with few people scattered toward the extremes of the intro-
version-extroversion scale.

b. The Eidetic Type Theory of Jaensch (1928). Included in the
cidetic imagery types are people whose imagery is extremely vivid. The
T-type has persisting and disturbing images and a tendency to high
tonus and irritability, which are accompanied by chemical disturbances
of the parathyroid. The B-type has exceptionally clear images, but
directed at will, which are accompanied by over-activity of the thyroid.

C. Hall's Observational Qualities of Persomality

The most inclusive theory of personality is given by G. Stanley
Hall (1923) in which eight observational qualities of personality are
mentioned as follows:

(1) Health, which has an observational scale value at death of 0,
100 as the apex of condition, with few living higher than 70, 80, and 90.

(2) Second breath, or mental ‘exaltation and inspiration, akin to
second breath of the athlete, of which there are many degrees of control
and use of emotional energy.
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(3) Free mobility up and down dn;lwure—pnm scale, in which
some remain in an abnormal clation or depression, some split if the
extreme is too long continued, and others have elasticity in degrees to
experience all extremes of feeling and not be dominated by them,

(4) Sympathy, the quality of fecling with others, wit!x degrees of
sclfishness and unselfishness.

(5) Love of Nature, a quality of personality expressing develop-
ment in understanding of life.

{6) Sublimation, the spiritualization of animal tendencies, or
the substitution of socially desirable activities for those less desirable
and the use of all tendencies, such as, fear, anger, and love, with various
degrees of perfection of adjustment in the trait.

(7) Activity-passivity, which includes the ambivalent distinctions
of personality, such as the objectivist-subjectivist and the introvert-
extrovert qualities.

(8) Loyalty, which is the subordination of the self to authority,

including the idea of conscience, of which there are many degrees.

D. Summary

Personality is acknowledged as the most important field of study in
psychology from the point of view of adjustment to the environment.
Hall’s theory of observable personality qualities suggests many traits
yet to be observed and measured. Other theories emphasize important
qualities in personality. No theory is satisfactory as an explanation of
the total personality. But all of the theories deal with personality as a
unit. which is measured in the adjustment made by the individual
to his environment.

X. PERSONALITY AND INTELLIGENCE

The differences from individual to individual, and from group to
group, are quite as great among the various personality traits as in
general intelligence. The same normal distribution of measures exists.
The overlapping of distributions, plotted for different social groups, is

. Extremes of distributions of intelligence and personality traits
alike show marked inferior adjustment to the environmental conditions
of life in the lower ranges and marked superior adjustment in the
higher ranges, Fecblemindedness for intelligence and mental disorder
for personality characterize inferior adjustment. Alertness (or genius)
and stability (or sanity) characterize superior adjustment.

From one’s intelligence, it is impossible to draw conclusions re-
garding standing in any particular trait of personality. But superi-
ority in intelligence goes with superiority in personality traits generally.
Intelligence may be regarded as one factor or trait of the total person-
ality, and superiority in physical, physiological, and psychological quali
ties are related to each other. Good physique goes with good chemique
and these go with good peychique.
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Xi. ADJUSTMENT
The action of . hi . be.ad
or_nonadaptive. With human beings living in society this actmty is
called adjustment or maladjustment. The criterion of perfection of re-
action is adjustment. Under conditions of civilization this criterion is
defined in a large measure by “standards of society (folk-
ways and mores), which are the social habits of groups of animals and

A. The Peychological Activity of Adjustment

A human being, or animal, is said to be intelligent who s able to
adjust_satisfactorily. to his environment. Intelligence is thought of as
the_capacity for adjustment, and intelligence tests as measures of degrees
of adjustment, This is a correct conception, but it is limited to the
mechanism of adjustment.

Personality traits influence adjustment in a very large measure. It
so_happens that persons who are of very superior intelligence, and have
learned most that can be learned of any one specialization, are unable
to adjust to the conditions of life and are confined in mental disease
hospitals. It is truly said that a person must have intelligence to lose
his mind. Intelligence (capacity) delimits the learning of adjustive re-
actions but other personality traits influence these adjustive reactions
sufficiently for them to be considered as causative of maladjustment.

8. Maladjustment

Maladjustment is indicated first by unusual reactions in a normal
environment. Persons giving evidence of maladjustment are designated
as abnormal: (1) if they score in the lower ranges of distributions on

ingglligence tests (the feebleminded or aments), (2) if Lhcy.scoT::ﬁELhr

lom_[angcs_pi _personality measures (the psychotic, neurotic, psycho-
neurotic, or insane), and (3) if their hehavior differs too much from imm

organization. General observation of clinical symptoms indicates
abnormalities of intelligence or pegsonality. While the term abnormality
is used to designate the inferior extreme of any psychological measure it
refers as well to the superior extreme where adjustment is relatively

perfect.

C. Summary

Degrees of adjustment are indicated for personality measures in
this chapter and for intelligence measures in an earlier chapter (Chapter
VI). The activity of making adjustments to environmental stimulation
has been studied as learning and emotion. The total stimulating situa-
tion, formed of environmental changes and all influences within the
organism, is the cause of adyustment and maladjustment. This 1s what
is generally called heredity and environment.



Parr C

INTEGRATION OF PSYCHOLOGICAL ACTIVITY

INTRGRATION IN THE NERVOUS SYSTEM AND IN AWARENESS

I} we wish to understand mentdl life....we must stiudy
the nervous system and how it works, since all our thinking
deperds upon merve connections.
—Howazp C. Wanrnen
Stuart Professor, Princeton

All of 1he sclences are concerned wunth the one world of
Auman expenence .. .. Introspection and inspection . ... denote
(its) observation .. .from the different standpoint of prychalogy
and physics.
—Epwary Baaprorp TITCHENER
Professor of Psychology, Cornell

The effect of integration is observed in reaction. Learned reactions
are evidences of adjustive integration. Native reactions show inherited
integrations. Emotional reactions indicate integrations in which adjust-
ments to environmental conditions are not perfect. Causative of re-
action is the integrative activity within the organism.

Eavironmental stimuli present situations demanding a change in
the integration of reaction in order that there may be an adjustment
of the organism. While the effects of this change are observed in re-
action, the process itself is in the nervous system and in awareness
where integrative stimulation and structure can be studied.

Part C is concerned with the specific problems of integration. In
the study of integration, experimental conditions ara set so the specific
integrative activity in which the experimenter is interested comes under
observation. Two of the following chapters deal with integration in
the nervous system and three with integration in awareness.

Integration in the Nervous System

Chapter X.  Forms of Nervous Integration.
Chapter XI.  Complex Integrations in the Nervous System.

Integration in Awareaess

Chapter XII. Consciousness: Thz Structure of Awareness.
Chapter XITI. Affectivity: Plessantness and Unpleasantness.
Chapter XIV. Thinking: Integration in Awareness.
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A knowledge of structure is necessary to an understanding of
integration in the nervous system. Chaptchand}ﬂducnbcthe
essential neural structures. Integration develops between receptor and
effector; the perve impulse drains throughout the nervous system into
common paths of reaction; innervation of effectors is through intricate
nerve connections; reaction is the resultant of complex integrative nerve

. Causes of reaction are found in the action of the nerve impulse
and in “the complex connections of the nervous system.

Nerve physiology is a science so broad that discussion of the
activity of the nervous system here can be only schematic and suggestive
of how reaction takes form in the nerve action.

In Awareness, integrative activity comes clearly under observation.
Here, as in the study of the nervous system, a knowledge of structure
is necessary. The structures of the environmental stimulus are described
and measured in terms of wave-lengths, pounds, meters, and so on.
Similarly, structures of awarencss are represented in terms of qualitics
and discriminations between these existences.

Sensitivities, which were described in an early chapter (Chapter II),
arc awareness structures correlated with envxronmcmaﬁttlmulaum But
the structures of awareness are usually more complex than thus far
considered, as can be realized when a tone is compared with a sym-

hony or a color with a landscape, Awareness may be of a symphony
gdld or a landscape seen years in the past, which are recalled sensitivi-
ties. Thinking and feeling involve such structures of awareness, but in
a sequence determined by the stimulation in awareness.

Chapter XII is concerned particularly withr the structures of aware-
pess while Chapter XIV discusses the stimulation of psychological
activity in thinking. Feeling (Chapter XIII) is discussed as a distinct
kind of awareness where motivation is directed toward the goal of in-
dividual satisfaction rather than that of efficient adjustment.
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Curmma X
FORMS OF NERVOUS INTEGRATION

The influence of integration on psychological activity is observed
in the anatomical relations of nerve structures and in the metabolism
of nerve cells. Nervous integration is accomplished through the action
of nerve cells (neurons) which are in functional relation.

I. THE ORCANIZATION OF NEURAL ANATOMY

A general consideration of the nervous system gives one the im-
pression that there are large and small nerves which are branches of
a main nerve trunk called the central axis (the spinal cord and brain).
In reality however, these units, called nerves, are bundles of nerve
fibers,

A. The Nerve Fiber

Each little nerve fiber is insulated by a covering from contact with
the other nerve fibers forming a nerve. The essential covering is called
the medullary or myelin sheath. Thus the nerve fiber consists of a
core of nerve protoplasm surrounded by a covering or sheath. A second
covering (the primitive sheath of Schwann, or neurilemma) often is
found outside the central axis. Certain fibers, for example those in the
olfactory nerve, have only the sheath of Schwann. The core of the
nerve fiber is formed of nerve protoplasm specialized for the conduction
of energy changes in the nervous system. The sheath, however, is
formed of non-conducting protoplasm.

B. The Structural Unit

* The structural unit of the nervous system is the meuron or serve
cell. The nervous system is formed of neurons in structural and func-
tional relationships (Donaldson estimates the number of neurons as
12 billion, 12x10%).

'I'hencumnnsmlcrosoopncmsmandummposcdoftbefollow
ing parts and processes: _

1. Crir-Booy. The cellbody is a microscopic speck of nerve
protoplasm from which the processes of the neuron extend. The cell-
body is responsible for the nutrition of the whole neuron.

2. Nucrrus. The nucleus is located in the cell-body and carries
the specific germinal characteristics of the nerve cell.

149
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3. Axon. Each ncuron has an axon, which often attains great
length, reaching as far as from the brain to the sacral region of the
spinal cord. The axons, and their coverings, are the nerve fibers.

4. Dxnorrras. The dendrites are the processes of the neuroa
which are sensitive to stimulation by receptors or other neurons.

S. Oruex Procmsszs. The outreaching fibrils of the axons and
the dendrites are called the end brush. There are many very small fibrils
reaching from the dendrites of the neuron through the cell body and
along the axon to its endbrush. These fibrils are part of the cytoplasm
and are thought to be the energy carriers in the neuron,

Nervous integration is the coordinated activity of all these structural
anits,

il. FUNCTIONAL ORCANIZATION

The nervous system is divided often into ‘white’ and ‘gray” matter.
This division is based upon function. The ‘gray matter’ is said to
change the direction of conduction in 2 sclective manner. All nerve

is gray. ‘White matter’ is really gray nerve fibers covered,
or insulated, with white non-conducting protoplasm, called myelin,
The myelin sheaths give parts of the nervous system & white appear-
ance, but only the gray nerve protoplasm has the property of conduction.
Change in direction of conduction is at points in the nervous system
where the nerve cells are not insulated with non-conducting protoplasm.
Ax these points the nervous system has a gray appearnace.

A. The Synspes

When one neuron forms s functional juncture with another neuron
a symapse is said to exist. Stimulation of one neuron by another is

the synapse from the end-brush of axons to the end-brush of

dendrites. Thus the nerve cells (neurons) are linked together into a
functional system.
8. Principles of the Synapee

The synapse is a contact point of stimulstion which functions se-
cording to fairly well established principles.

1. Tuz Law or Forwazn Conpucrion. This law says that all
. fiervous stimulation is polarized at synaptic contacts, with the dendrites
as receiving processes and the axons as stimulating processes.

Z Tm ‘AL ox Nowz Puneris”’ This principle states that s
neuron is either completely stimulated (energized) or not at all.

3. Tux Hrrorazsis or Rasistanca. This hypothesis states that
resistance to the transmission of stimulation through the nervous system
is greater at the synspse than it is in the neuron,
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4. Tz Hyromesis or Cuancing Resistanca.  This hypothesis
states that resistance at the synapse changes during learning, fatigue,
and under various metabolic conditions.

C. The Nerve Impulse
Nerve excitation, or stimulation, is called the impulse. The exact

nature of this energy is not known. It appears to be hoth chemical and
physical.

1. Tueomizs or THR Nature or THE NExve Impurse. Nerve
energy is the specific property of each neuron. It does not flow from
receptor to effector. No one theory of the nature of the nerve impulse
is entirely satisfactory but the explosion-fuse theory and the membrane
theory are scientifically most acceptable.

a. Wave Motion Theory. The wave motion theory calls atten-
tion to the analogous condition of water waves and the transmission
of nervous energy. It is one of the oldest theories of nerve action.

b. Electrical Energy Theory. The electrical energy theory regards
the transmission of the nerve impulse through the nervous system as
analogous to the conduction of electricity throughout a telephone system.
This theory was commonly held during the past generation.

¢. Theory of Explosion Fuse. The analogy here is one where
each neuron gives off energy as it stimulates the next in a chain, similar
to the burning of the parts of a fusec as it burns from end to end.

d. The Membrane Theory. The tissues of the neuron are mem-
branes which act as differential obstacles to the passage of impulse.
The impulse consists of a local electric current formed of positive ions
(on the outside of the membrane) and negative ions (on the inside of
the membrane) uniting and rendering the membrane ahead permeable
as the impulse progresses. This passage of impulse requires a certain
amount of time, as does restoration to the normal clectrical potential
in which there is an absolute refractory period, which is the time
required for recovery between impulses, and a relative refractory period,
which is the time required for recovery for stimuli of energy above
the absolute threshold.

2. Varmpiury or THe Nerve Impurse. Nerve impulses are said
to vary only in intensity and frequency (number). Even the variation
in intensity has been challenged by Adrian who produced evidence
thae the nerve impulse is of fixed intensity for each neuron. Impulses
lg r to vary because of: (a2) 2 larger number of fibers being used,
( S,T rapid succession of stimulation, and (c) a strong solitary stimulus
may initiate two or more successive nerve impulses.

D. The Functional Unit of Narvous Iategration
Neurons sre organized into functional units between receptors
and effectors.
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1. Tus Reacrion-Axc Hyrorumsis. The reaction, which is m—
itiated by the environmental stimulus, is said to result from in
performed by afferent newrons, leading from receptors, through adﬂmor
nesrons in the central axis, and along efferent neurons to eflectors. This
is the reaction-arc hypothesis.

adiuhatadeied Integration ———— >

Central Axis

(:) N Afferent |Adjustor| Efferent R
/\ Paths Paths | Paths

Receptors Effectors

Fig- 14. The Reaction-Arc Hypothesis. Environmental stimuli (S), ng
upon specialized receptors, excite afferent neurons of the nervous system whic
lead to the central axis where an extremely complex adjustment takes place
Upon the drainage of impulses into efferent neurons the effectors gre innervated
and the reaction (R) is upon the environment (cither explicit or implicit).

2. Tue Strucrure of THE Reaction-Arc. The afferent neurons
in contact with receptors, conduct the impulses to the central axis.
Contact here is with adjustor ncurons which direct the passage of im-
pulses in the central axis. The essential structure of integration is in
the central axis where the impulse is conducted throughout the cord
and brain. Contact is made with efferent neurons, which carry the
impulse to effectors. The organization of afferent, adjustor, and efferent
structures make possible the functioning of the reaction-arc.

E.  Reaction-Arc Possibilitiea Within the Nervous System

The organization of ncurons into integration patterns is exceed-
ingly complex.

1. VamuasiLity of Two-Nzumon-Axc. For a hypothetical two-
neuron-arc, as the number of synapses increases in arithmetical propor-
tion the number of possibilities of reaction increases in geometrical
proportion. Herrick estimates that the stimulation of one million
neurons in all possible combinations would give 10%.783.000 nogsihili-
ties of reaction.

2. Possumiimies or Raaction. There are 12 billion neurons in
the nervous system, making possible almost an infinite number of con-
nections. It is thought that all receptors have the possibility of con-
nections with every effector, and that nerve energy may pass nlong
various paths in reaching any effector.

Hi. THE GCENERAL PLAN OF THE NERVOUS SYSTEM

All nervous tissue (nerve cells) can be separated into two divisions
according to the functions it performs: (1) the cerebrospinal system,
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and (2) the sympashetic nervous system, (called by some authors the
autonomic nervous system). For the present we will be concerned largely
with the cerebrospinal system.

The cerebrospinal system may be divided into two smaller :
(1) a central system formed of the central axis, and (2) a peripheral
system formed of all nerve protoplasm outside the central axis (ex-
clusive of the sympathetic system). Its action is upon the external en-
vironment by means of explicit effectors.

A. The Coentral System

The central system is composed of all nerve protoplasm which is
encased in the cranium and vertebral column (the central axis).

1. Brain anp Cosn. The central system is divided at the foramen
magnum into the brain and cord. Besides the continuation of the cord
superior to the foramen magnum, which is called the brain stem, there
are several enlargements of the brain stem making up the brain, which
are called the medulla oblongata, pons Varolii, cerebellum, thalamus,
and cerebrum. These enlargements are masses of the cell bodies of
neurons (with their dendrites), which are called muclei or ganglia.
(The term ‘ganglia’ often refers to masses of cell bodies outside the
central axis which are a part of the sympathetic system).

2. Mzsiar Division or CeNTRAL SysTEM. A great fissure (called
the longitudinal fissure at the level of the cerebrum) divides the central
axis on the dorsal side, and to a degree on the venrral side, into two
parts. This fissure cuts decp into the nervous tissue almost to the
central canal. It forms the two Aemispheres of the cerebrum. All struc-
tures, generally speaking, are duplicated laterally to this medial divid-
ing line. All ascending fibers and all descending fibers cross ( decussate)
cither at the level of activity or at the level of the brain stem, so that
impulses starting at the receptors on the right side of the body and find-
ing their way to higher centers, do so in the left hemisphere of the

brain, and sice versa.

B. The Peripheral System

This division of the nervous system is composed of (1) the cramial
nerves, which leave the central axis above the foramen magnum,
(2) the spinal nerves, which leave the central axis below the forwmes
magnum. The sympathetic system is often regarded as a part of the
peripheral system, as it is outside of the central axis, and its-action
is controlled to a degree by the central axis, but it has distinctive in-
tegrative functions of its own.



154 GENERAL PSYCHOLOGY

IV. STRUCTURES OF THE CENTRAL SYSTEM

The back and front of the central system are spoken of respectively
as dorsal and ventral (posterior and anterior) and the sides as lateral.
Toward the brain is spoken of as superior, and toward the cord as
inferior.

A. The Cord and the Brain Stem

The cord and the brain stem are composed of projection tracts (as-
cending and descending fibers) and nuclei. In general the nuclei, which
are formed of cell bodies and dendrites of neurons, are centrally located
in the cord and brain stem. The projection tracts, which are formed
of the axons and their insulating coverings (nerve fibers), are peripher-
ally located. Below the foramen magnum, the peripheral nerves enter
the central axis by way of the intervertebral foramina, two of which are
situated laterally in cach spinal vertebra. Nuclei, which consist of the
cell bodies of afferent neurons composing these peripheral nerves, are
situated inside each lateral half of the spinal vertebra, but just outside
the cord proper and in the area of the cerebrospinal fluid. These nuclei
are called the spinal ganglia. The cell bodies of the efferent neurons in
the peripheral nerves are found in the central gray matter of the cord.
The nerve fibers leading from the central nuclei of the cord and brain
stem go to other levels of the central axis, to striped effectors in the
periphery of the body, and to the sympathetic ganglia lying outside the
vertebral column of the cord or outside the brain stem in the cranium.

B. Coverings of Contral Syrtem

Structures covering the central axis (inward from the cranial and
vertebral structures) are the (1) dura mater (2) arachnoid (3) cerebro-
spinal fluid (4) pia mater.

C. The Medulls

The medulla oblongata is an enlargement of the ventral part of
the brain stem which is just superior to the foramen magnum. Besides
the projection fibers of the brain stem at this point, two important
nudlei are contained in each lateral half of the medulla, the nucleus
gracilis, which is immediately lateral to the medial fissure, and the
suclesss cuneatus, which is lateral to this nucleus.

D. The Pons

The pons Varolii is an enlargement of the ventral part of the
brain stem just superior to the medulla. Besides the projection fibers
of the brain stem at this point there are masses of commissural fibers,
circling these projection fibers to connect the two hemispheres of the

um. Also, the pons includes various nuclei, acting particularly as
relays for the cranial nerves.
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E. The Corcbellum

The cercbellum is an enlargement, the second largest, of the brain
stem, and it is dorsal to the pons. The cerebellum is composed of
masses of cell bodies (and dendrites) from which axons descend to
lower levels of the central axis. The cerebellum consists of two
hemispheres, which are formed by the medial fissure of the central
axis, Various fissures indent the surface of the cerebellum.

F. The Thalamus

The thalamus is referred to often as the basal ganglion. It is much
older, genctically, than the cerebellum and cerebrum, and in some of
the lower farms of life it is the largest structure of the brain. It is
located centrally and superior to the pons and is composed of two
hemispheres. The thalamus includes a great number of nuclei which
act as organization relays to inferior and superior structures.

GC. The Cerebrum

The cerebrum is the crowning structure of the central axis, and it
includes more neurons in the human brain than all the rest of the
nervous system.

1. Hmaspurags. The cerebrum is composed of two hemispheres
whith are formed by the medial fissure. At this point the fissure is
called the great longitudinal fissure. The transverse fissure separates
the dorsal part of the cerebrum from the cerebellum.

2. IntEmosurar Fissumes. The lateral surfaces of the cerebrum
are divided into five lobes by three interlobular fissures: Sylvius (the
lateral fissure), Rolando (the central fissure), and the parieto-occipital
fissure. This latter fissure is more prominent on the medial (mesial)

3. Loses. The five lobes of the cerebrum are: frontal, pariesal,

ipital, temporal, and the fifth lobe, at the base of the fissure of
Sylvius, called the Isle of Reil. There is 2 small inferior surface of the
cerebrum (inferior to the temporal lobe).

4. Convorurions. Each of these lobes has many smaller fissures
(sulci), which form smaller lobes, called convolutions (gyri). The
medial surfaces of the cerebral hemispheres are broken by fissures and
convolutions, all of which increase the surface, or corter of the cerebrum.
(Note that the cortex of the cerebrum and the cortex of the cerebellum
are composed of gray matter while the outer surface of the rest of the
central axis is composed of white matter).

V. STRUCTURES OF THE PERIPHERAL SYSTEM

The peripheral system is composed of afferent and efferent nerves
reaching from the periphery of the body to the central axis. These
nerves are classified into the spinal nerves and the cranial nerves.
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A. The Spinal Nerves

The spinal nerves leave each lateral half of the ceatral axis by
way of the intervertebral foramina. There are 31 pairs of nerves and
each nerve is composed of both afferent and efferent fibers. There are
the following divisions of spinal nerves (in pairs), 8 cervical, 12 thoracic,
S lumbar, 5 sacral, 1 coccygeal, corresponding to the divisions of the
vertebrae which compose the spinal column. The afferent neurons have
their cell-bodies in the spinal ganglia and the efferent neurons, which
go to striped muscles, in the ventral Aorns of the gray matter of the cord.

8. The Cranisl Nerves

There are 12 pairs of cranial nerves leaving the brain stem. Some
of these nerves are formed of both afferent and efferent fibers. There
are the following cranial nerves in pairs, I olfactory, II optic, HI oculo-
motor, IV trochlear, V trigeminal, VI abducent, VII facial, VIII audit-
ory, IX glossopharyngeal, X vagus, X1 spinal accessory, XII hypoglossal.

Vi. THE MECHANISM Of NERVOUS INTEGRATION

The mechanism of nervous integration includes receptors, afferent
neurons, adjustor neurons, cflerent neurons, and effectors. The struc-
ture and action of receptors and effectors have been discussed in detail
in Chapter I and II.

A. Peripheral System

The action of afferent and eflerent neurons is observed in the con-
tacts established in the peripherial system by the spinal and cranial
nerves. These neurons conduct the nerve impulse (stimulation) to
and from the central axis. Their function is clearly one of conduction
and they are insulated for this purpose so that the direction of stimula-
tion is determined in structure.

B. Cantral System

Integration is primarily the function of adjustor neurons, which
are situated in the central axis. There are insulated fibers forming
nerves in the central axis, similar to the spinal and cranial nerves,
and the neurons of the central axis are organized into nuclei or
ganglia, which distribute the impulse (stimulation) over the central
axis. The greater part of this integration is performed in the larger
structures of the central axis with the cerebrum as the major structure
of integration in the higher forms of life.

C. Three-Neuron-Arc

In the action of the spinal nerves, such as those leading from the
cutaneous receptors, an clongated dendrite, appearing very much like
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an axon and insulated from other nerve fibers forming the nerve, is
the receiving process, A hypothetical three-ncuron-arc below the foramen
magnum illustrates the course of nervous integration.

The passage of impulse through a three-neuron-arc is as follows:
(1) reception of stimulation or initiation of nerve impulse, (2) passage
of impulse by afferent path along dendrite in contact with receptor,
through cell body (in spinal ganglion), and along axon to dorsal horn
of gray matter of central axis, (4) stimulation by axon end-brush of

H™Y Receptor DORSAL

may oti peuron in the
of the central axin Effectors (E and G nn)lmurvu:”d the
stimulstion of the cfferent newrons ( snd?rupecnnly;.

dendrites of adjustor ncuron through synspse, (5) passage of impulse
along adjustor neuron through cell body and along axon to
hom of gray matter of central axis, (6) stimulation by axon end-brush

'I'hem:cmcntofpolm&;?ofaﬂcmtmd efferent impulses in the
_ 's Law. Afferent impulses traverse fibers
entering the dorsal horns of the gray matter of the central axis. Efferent
impulses traverse fibers leaving the ventral horns of the gray matter of
the central axis.
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L The Drainsge Hypothesis

Nerve activity, such as that in the simplest verbal or motor re-
action, involves many thousand neurons. three-neuron-arc illus-
trates what would take place if integration were reduced to its simplest
terms. Nerve stimulation is said to drain throughout the ceatral system
into common efferent nerve patterns (common from the standpoint of
like response). ‘One common path’ comes to be used through the
repetitions the reaction. Hence, patterns of reaction are
This is called the drainage hypothesis.
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Crarrm X1
COMPLEX ADJUSTMENTS OF NERVOUS INTEGRATION

Integration in the nervous system is accomplished by means of
centers of stimulation, which are laid down in the structures of the
central axis, such as the cerebrum and medulla, Nerves in the central
axis (tracts) form the connections between these centers. Stimulation
reaches these centers by way of afferent neurons from receptors, and
it travels to effectors by way of efferent neurons after the process of
adjustment is completed. All nervous integration takes place through
the action of these adjustment centers.

I. ADJUSTMENT CENTERS

Where many cell bodies with their outreaching dendrites are in
functional contact so that they may be readily stimulated as a unit, an
adjustment center is said to exist. Nerve centers are usually located in
the gray matter of the central axis.

A. Anatomy of a Center

A center is a nucleus or ganglion, or a part of these structures,
which functions as a unit. A nucleus or ganglion is a coflection of
cell bodies and their dendrites, groups of which are in functional re-
lation so that they can be stimulated as units. Axons lead from the cell
bodies forming these structures to similar structures in the central axis.

B. Kinds of Centers

Adjustments of the central axis are of two kinds, (1) correlation
(sensory), and (2) coordination (motor). Correlation implies distribu-
tion: of the stimulation over wider patterns throughout the central axis.
Coordination implies the determination of patterns of stimulation in

relation to effectors.

il. COORDINATION (MOTOR) CENTERS

The term ‘coordination’ is applied to the activity of a center where
the axons of the neurons forming that center have an anatomical
arrangement providing for the innervation of a particular group of
effectors. There are lower and higher coordinstion centers.
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Pig. 17. nization of Coordination Centers. This schems shows a
giant pyrami neuron in position for stimulation by the axon end-brush
of another neuron in what would be 2 higher coordination center if
numerous similar ipymnnd‘l cells were in functional relation. C uction
is by way of the insulated axon in the pyramidal tract and the impulse is
trangmitted from the axon end-brush to the dendrites of a peripheral efferent
neuron in a lower coordination center which may be at any level of the
spinal cord. The efferent neurons receive the stimulation and conduct w
the motor end-plate innervating muscle fibers of the effector.

A. The Lower Cosrdination Centers

The lower coordination centers are formed of efferent neurons
and are usually situated in the ventral gray column of the spinal cord
and brain stem. They are in direct contact with the muscle fibers of
effectors through motor end-plates. If the lower coordination centers
are stimulated the effectors automatically are innervated. The explicit
effect is the reaction.

8. The Higher Coordination Centens

coordination centers arc located in the cortex of the
cerebrum. The ‘motor area’ lies in the precentral gyrss (ascending
frontal convolution) of the frontal lobe. The giant pyramidal cells
formth:t‘m(:rea’mddtcumgrmnthm lshecomep‘t'::
pyramidal tracts (sractus cortico-spinalis) which are the main
of conduction from the higher coordination centers to the lower co-
ordination centers.
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Centers throughout the frontal lobe are involved in the more com-
plex coordinations. These centers are stimulated by higher correlation
centers. They stimulate other coordination centers until the conduction
path to lower coordination centers is involved. ‘Broca’s area’ is a co-
ordination center for speech. This center lies superior to the ascending
branch of the fissure of Sylvius. Many of the highly specialized re-
actions performed by both sides of the body (hands and feet) are co-
ordinated in the left frontal lobe (for right-handed individuals).

SUPERIOR.

Glant Pyramidal
Tract
Pons Varolic
in Braindten
Medylla g
in Brainsten it
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) 4 18. Descend dal T cortico-spinalis) showing
ditset, and trocecd Boanches lin the atoral and ool ‘coteas, i oy r&m-i
The cell bodle- (giant pyramidal cells) of neurons forming tho mct are in
lytuofthceenbrnmlndthenmuoimmn diuf.tpyn-ihl
m stimulate lower coordination centers in the cervi
of the cord while the axons of neurons of the crossed pmmid:rw wnuhne Jower
woordination centers in the lower thoracic, lumbar, sacral, and coccy segments of the

eord. Crossed and direct pyramidal tracts are duplluted laterally gnelu-ltlie central axis

1. DESCENDING TRACTS
The largest efferent path (nerve) of conduction from higher to
lower coordination centers is the pyramidal tract. This tract, which is
formed of the axons leading from the giant pyramidal cells of the
higher coordination centers in the precentral gyrus, has two branches
for cach hemisphere of the cerebrum.
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A. The Crossed Pyramidal Tract (Tractus Cortico-spinslis Laterslis!

This tract decussates just below the medulla and is found in the
lateral columns of the spinal cord. After the crossing the fibers from this
tract eater the ventral gray matter of the same half of the spinal cord
at levels of the thoracic region and below, and stimulate the lower co-
ordination centers located there.

B. Tbg Pirect Pyramidal Tract (Tractus Cortico-spinalis Ventralis)
This tract descends in the ventral columns of the spinal cord.

Fibers leaving this tract decussate in the venmtral commissure of the
cord at the level at which they stimulate lower coordination centers in
the ventral gray matter. The direct pyramidal tract terminates in the
upper thoracic region. The crossed pyramidal tract consists of fibers
reaching to the levels of the cord below this region.

V. THE SYMPATHETIC SYSTEM (A SYSTEM OF
COORDINATION CENTERS)

The sympathetic system has the distinctive function of automatic
control of the vegetative activities of the organism. It has three divi-
sions: (1) the dulbar, composed of 4 pairs of ganglia located in the
cranium, (2) the sacral, composed of ganglia scattered throughout the
viscera, and (3) the parasympathetic, composed of pairs of ganglia situ-
ated ventral to the spinal column, one for each of the vertebra, and
connected as a chain, The ganglia of the bulbar-sacral system are
situated far from the central axis, and the ganglia of the parasympathetic
are close to the central gxis.

A. Contrgl Axis Connections

Pre-ganglionsc fibers connect the sympathetic ganglia with the
central axis. The cell-bodies and dendrites of the pre-ganglionic neurons
are in the lateral-ventral gray columns of the brain stem and cord and
the axons reach to the sympathetic ganglia. Post-ganglionic fibers make
the contact with the smooth muscles and gland eflectors. The cell-
bodies and dendrites of the post-ganglionic neurons forrn the sym-

pathetic ganglia.

B. Function of the Sympathetic System

The sympathetic system is cfferent (motor) in. function. The
centers of activity, situated in the ganglia, coordinate the reactions of
smooth muscle and gland effectors. Most of the reactions of smooth
muscles are rhythmical and this action is coordinated by the centers
in the sympathetic ganglia. Direct action upon these centers is by
means of preganglionic fibers from the central axis. Afferent impulses
from interoceptors in the glands and smooth muscles travel direcdy
to the dorsal horns of the central axis (and the cell-bodies of the afferent
neurons are in the spinal ganglia).
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V. CORRELATION (SENSORY) CENTERS

Of the three kinds of correlation centers, the lower, intermediary,
and the higher, the intermediary are largely projection relay centers.

A. Lower Correlation Centers

The lower correlation centers distribute the afferent stimulation
by means of adjustor ncurons to different levels of the central axis,
cither for the direct stimulation of lower coordination centers or for
the passage of stimulation to higher correlation centers.

B. intermediary Correlation Centers

The intermediary correlation centers relay the impulse to higher
centers. These centers are in the nuclei of the medulla, pons,
thalamus, etc.

C. Higher Correlation Centers

The higher correlation centers are located in the cortex of the
cerebrum (see Figure 15). The olfactory and gustatory centers are in
the Ayppocampal convolution on the medial surface of the cerebrum.
The auditory centers are located in the superior temporal convolution.
The visual centers, called the cuneas and precuncas, are dorsal to the
paricto-occipital fissure and largely on the medial surface of the cerebrum.
The area of general sensitivity for pressure, pain, warmth, and cold,
(for impulses from exteroceptors, interoceptors, and proprioceptors) is
located in the postcentral gyrus (ascending parietal convolution), cor-
responding to the ‘motor area’ in the precentral gyrus. These are
the only localizations of sensitivities known.

Vi. ASCENDING TRACTS

Ascending tracts conducting stimulation to the centers of general
sensitivity (somesthetic area of post-central gyrus) are of three kinds:
(1) exteroceptive tracts, (2) proprioceptive tracts, and (3) interoceptive
tracts. There is little exact information concerning the interoceptive
tracts.

A, Exteroceptive Tracts

The exteroceptive tracts conduct impulses caused by the stimulation
of cutancous receptors to higher centers. The axons of the afferent
neurons terminate in the gray matter of the dorsal gray columns of the
central axis and stimulate, g7a a synapse, the end-brush of the dcndntes
of adjustor neurons. The axons of these ncurons cross to the
half of the central axis through the central gray commissure and become
a part of the spinal lemniscus (tractus spino-thalmacus) a few scgments
above the level of stimulation. Under this name are included tracts
in the lateral white column (fractus spino-thalamicus lateralis) and
in the ventral white column (fractus spino-thalamicus ventralis) which

lead, without further relay, to nuclei of the thalamus and stimulate,
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via synapses, intermediary corrclation centers located there. Axons
arising in these centers form paths of conduction to the post central
gyrus of the cerebral cortex, and stimulate higher correlation centers
located there. The crossing to the opposite side of the medial fissure
of the central axis, for these tracts, is at the level of environmental
stimulation. This system of conduction is the chief ascending path
for pervous impulses for pressure, warmth, cold, and pain, which arise
in the cutancous surfaces of the trunk and limbs. There is a different
pathway to the thalamus, called the trigeminal lemniscus, for cutancous
stimulation of the head.

SUPERIOR.

INFERIOR,

Figure 19. Asending Tracts. The exteroceptive tracts of the spinal lemmiscus
in the ventral and lateral columns of the cord are formed of adjustor neurons with
i the column of the opposite side, and thus their cromsing s
aﬂhmdrf&?im hmﬂmm”m&mu mmnm
centers in thalamus w! mpulse bigher correla centars
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laterals of afferent neurons with their cell bodies in the
vel of stimulation. Their axons rise L0 stimulate correlation

j
]
il

the medulla. The crossing is sbove the medully in the brsin stem and
e el e ot impulte ia made In the Uilumus before there Ia stimalation of
LErs B YUl O g ]

of Gall and Burdach are duphicated foverally in the: centa] axis



COMPLEX ADJUSTMIENTS OF NERVOUS INTEGRATION 167

B. Propricceptive Tracts

The proprioceptive tracts conduct afferent impulses, which are
caused by the stimulation of receptors in the muscles, tendons, and
joints, to higher centers. Branches of axons of the afferent neurons
enter the dorsal white columns of the central axis and become fibers
of e.ther the column of Goll (fasciculus gracilis) ox column of Burdach
(fascicslus cuneatus). The fibers of Goll are chiefly from sacral, lumbar,
and lower thoracic nerves, and those of Burdach are chiefly from upper
thoracic and cervical nerves. These tracts terminate, respectively, in the
nuclei of gracilis and cuncatus of the medulla. The end-brush of the
axons stimulate the lower centers of these nuclei and axons of a
second order conduct the impulses across to the opposite side of the
medial fissure of the central axis and upward to the thalamus as »
part of & tract known as the medial lemniscus. Here intermediary
centers are stimulated and the impulse is relayed by axons to the cerebral
cortex in the post-central gyrus.

VE RAL
'T.act: “r:l
Ventral Spinal Lesniscus " Vestral Spinal Lemmiscus

Pig. 20. Schematic Cross-Section of the Spinal Cord at the Fifth Sacral

Vertebra. The ‘gray matter’ (mgedpbd area) and certain important tracts

of the ‘white matter' (cross-batched) are shown. The remaining ‘white

matier' (unidentified areas) comsists of other tracts amd short projection
and transverse fbers.

C.  Afforent Tracts from Special Receptors

The special receptors, including the retina of the eye, the cristac
ampullares of the semi-circular canals, the rods of corti of the cochles,
the taste bulbs of the tongue, the Schneiderian membranes of the nose,
hnwmmﬁkmmdmm&mmmindu
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medulla, pons, thalamus, and other nuclei of the brain stem. The im-
pulses from these intermediary centers are relayed to the higher cor-
relation centers of the cortex, with one exception: the impulses from
the cristac ampullares are relayed from the thalamus to the cerebelium.

Vil. LONGITUDINAL TRACTS

Paths of communication from dorsal to ventral centers, and sice
versa, are called longitudinal tracts. Important lengitudinal tracts of the
cerecbrum are inferior to the cerebral cortex and they connect higher
correlation centers, or assoctation centers, with higher coordination
centers,

Vi, COMMISSURAL TRACTS

Paths of communication across the medial fissure of the central
axis are called commissural tracts. The most prominent cominissural
tracts of conduction from one lateral half of the central axis to the
other half are: (1) the corpus callosum, at the level of the cerebrum,
(2) the middle commissure, at the level of the thalamus and connect-
ing both halves of this body, (3) the hbers of the pons circling the brain
stem, at the level of the cerebellum, and (4) the ventral whize and
central gray commissures, at the various levels of the cord and brain stem.

1X. NERVOUS INTEGRATION:

Nervous integration is a continuous fow of stimulation from re-
ceptors to effectors. The action of receptors initiates this activity which
culminates in the action of effectors.

A. The Action of Centers .

Nervous integration is effected through the action of centers and
paths of conduction between these centers. The cortex of the cerebrum
consists of innumerable centers which function between the higher
correlation centers and the higher coordination centers. Theoretically,
the impulses initiated in each receptor have the possibility of stimulation
of every effector through the action of the centers throughout the
central axis.

Heredity establishes certain common paths of stimulation through
the nervous system to cffectors. Also, possibilities for the formation of
new paths from every receptor to every effector are contributed by
heredity. New connections are made in the learning process, which
is one of drainage of impulse into ‘new common paths’ in the nervous
system (drainage hypothesis).
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8. The Reaction as 8 Resultant of Nervews Integration

The psychological reaction involves the following causative factors
in nervous integration: (1) the reception of stimulation by means of
exteroceptors, proprioceptors, and interoceptors, (2) the correlation and
coordination of the nerve impulse by means of afferent, adjustor, and
efferent systems—involving centers and tracts, and (3) the innervation
of effectors — involving striated muscles, non-striated muscles, and
glands. These arc the causative factors which are termed nervous
integration and which result in the reaction. The psychological reaction
is the objective evidence of nervous integration.
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Cuarrex X1
CONSCIOUSNESS
Tuz StrucTUuRR OF AwARENESS

Consciousness, or conscious activity, consists of all psychological
activities that involve awareness. These are the most interesting in
psychology. When viewed as structures these activities are complex
patterns of sensitivities and affectivities, which are referred to as aware-
ness situations (awarenesses).

I. THE AWARENESS SITUATION

The environmental situation (environmental stimulus) is studied
by the usual objective methods of observation. The awareness situation
is analogous to the environmental situation, but it is studied by a special
descriptive method of observation, called ingrospection.

The awareness situation has been given various names, according
to the complexity of its structure, such as sensation, perception, image,
idea, judgment, concept, but the terms, senstivity and affectivity, in-
dicate the distinguishing characteristics of all awarenesses. Otherwise,
all differences between awareness situations are matters of complexity.
An awareness may involve several departments (modalities) of sen-
sitivity, such as vision, pressure, and audition. The affectivity is dis-
tinguished as an awareness situation which is considered from the point
of view of pleasantness and unpleasantness (feeling). Affectivity 1s
discussed in Chapeer XIII.

A.  Sensitivities

Sensitivities are classified as immediate, which are correlated with
the environmental situation, or recalled, which are remembered aware-
nml

1. IMMEDIATE SENSITIVITIES (SENSATIONS, SENSE DISCRIMINATIONS).
There is hardly an awareness, at least after the first one of childhood,
which does not involve past experience. Sensitivitics leave a con-
scious trace, and all future sensitivities are influenced by this trace.
Those sensitivities which are correlated with environmental stimulation
(when checked with similar introspective reports from other human
beings) are called immediate sensitivities. But the usual awareness is a
Joint product of immediate sensitivity and all past similar experiences.

L k)]
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The sensitivity is immediate in the scnse that it is correlated in tiroe
with environmental stimulation. Sensitivities have been discussed from
this point of view in Chapter II.

2. REecaLLED SENSITIVITIES ( MEMORIES, IMAGES, IDEAs). Recalled
sensitivities are not correlated with environmental stimulation (when
checked with introspective reports of others). There may be environ-
mental changes which are causative of the recalled sensitivity. But re-
called sensitivity is largely the conscious trace left by past experience.

Such twerms as perception and ideation, or imagination, are used
to indicate the degree of relation of the sensitivity to the environmental
stimulus. Perception is an awareness in which immediate sensitivity
predominates. Ideation is awareness in which recalled sensitivity pre-
dominates. Imagination refers to recalled sensitivities with little exact
relation in their configuration or organization to the environmental
situations, Other terms, such as the concept or judgment, indicate a
final sensitivity in a succession of related sensitivities.

8. Thinking

Immediate sensitivities dominate the thinking of the child. For
the adult, who is concerned with mechanical invention or imaginative
writing, recalled sensitivities dominate the thought sequence and the
activity is highly logical. But the structures of thinking consist of im-
mediate and recalled sensitivities.

Such terms as abstraction, reasoning, judging, conceptual thinking,
ctc,, are descriptive terms of a succession of related awarenesses.
individual sensitivities may be immediate or recalled. These terms are
used to describe the different characteristics of thinking.

When viewed as causative of a sequence of awarenesses (thinking),
the awareness situation is called the inzens (stimulation in awareness).
Integration of psychological activity within awareness is determined
by stimulation in awareness. Thinking is successive awareness.

€. The Awsrensss Situstion is Partis!

The introspection of the awareness situation is a partial report of
psychological activity. Psychological activity is analogous to the waves
of the ocean breaking upon the shore. A volume of water fows below
the crests of the waves. This corresponds to the automatic mental
activities, which are only observable by objective methods. The crests
of the waves are all that can be seen, and they correspond to the skips
and jumps of awareness. But where awareness is reported, it is in
much greater detail than is available in objective observations of the
psychological activity. A large portion of important psychological

activities can be studied only as awarencsses.
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1. DESCRIPTION OF THE STRUCTURES OF AWARENESS

A. Introspection

Reports of awareness under the controlled conditions of an ex-
periment are called imro:}'lr.ctions. Introspective reports take the form
of identification of a quality, such as color, pressure, or odor, and the
estimation of its guantity.
8. Dimensions (attributes) of Awareness

The dimensions of an awareness situation are similar to those of
the environmental situation, only the measures of the dimensions are
less exact than in physical measurement.

1. Quaury. Quality is the name given to any single unitary
awareness. It is the hue of a visual sensitivity, the pitch of an auditory
sensitivity, the bitter of a gustatory sensitivity, and so on fog various
sensitivities. It is the hue of a visual landscape, the pitch at a certain
moment of the theme of a musical composition, and the momentary
bitter of a dose of medicine.

In certain sensitivity departments there are sub-qualities. In vision,
the brightness and saturation of the hue are itative dimensions.
Auditory qualities have an octave and volume difference. These dimen-
sions change the qualitative existence.

2. THr DiMension or INTENsiTy. Intensity is the magnitude of
the awareness, just as it 1s of the cnvironmental stimulus and of the
nerve impulse. It is referred to by such terms as loudness of the auditory
quality and weight and sharpness of the general sensitivities.

3. Prorensity (Dusamion). Protensity is the dimension indicat-
ing the time the quality exists. Most introspections are of momentary
awarenesses, but the protensity of an awareness may be made the datum
of study, as in introspections upon rhythm.

4. Exrtensitv. Extensity is the spatial characteristic of awareness,
but not all qualities have the same degree of exactness in this dimension.
Explicit pain and pressure, taste, and temperature are clearly localized
spatially. Implicit pain and pressure are not so definitely localized.
Visual sensitivities are localized at a distance from the body as are
auditory and olfactory sensitivities with lesser degrees of accuracy.

C. Boundaries of Awarsnem (Attention)

The boundaries of awarcness are limited by these dimensions of
quality, intensity, protensity, and extensity. An awareness of great de-
tail in its dimensions is often spoken of as arzention. Used in this mean-
ing, attention is synonomous with awareness or the structure described
by its dimensions.

Attention, used in this structural sense, is often spoken of as
clearness. Certain spatial dimensions of a momentary awareness may be
reported more accurately and in greater detail than are others; the
same may be true for the dimensions ot quality, intensity. or protensity.
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Then certain dimensions may be reported as vague and undifferentiated.
Reports of this kind have led to a concept of clearness as a dimension
of awareness. Figure and ground (Gestalt category) describes the
focus and periphery of awareness as do the levels of attention (Tit-
chener). A certain tree stands out in a visual sensitivity as does a
musical theme in an auditory sensitivity. But clearness of structuze
is detail of reported dimensions, while the genetic development of aware-
ness over a period of time may be traced in the focusing (degrees of
clearness or attention) of the structures of awareness.

D. Terminology of Awasreness

Awareness is consciousness. Both attention and sensitivity are
awarenesses. Immediate and recalled sensitivities relate the awareness
to different causes. Configuration (gestalt) is total awareness. All
are term¢ indicating the structural pattern of an awareness as described
by the method of introspection. Affectivity is awareness which is
reported from the point of view of pleasantness-unpleasantness (P-U).

fil. STRUCTURES DESCRIBED IN AWARENESS

The structures of different awarenesses will be listed in the genetic
order of their sntegration.

A. Sensitivities

Visual, auditory, taste, and other immediate sensitivities are cor-
related with environmental stimuli and localized in the environment
surrounding our receptors. This is not true of the other structures.

B. After-sensitivities (frequently called after-sensations or after-images)

Various departments of sensitivity show after-effects of stimula-
tion. Sensitivities outlast environmental stimulation. True after-effects
of stimulation are adaptation phenomena (sec Chapter II).

1. Posimve ArTes-SENsiTiviTiES. A positive after-sensitivity is a
prolongation of the immediate sensitivity after the removal of the
stimulus, and occurs either without interruption or after a brief interval.
Positive aftcr-sensitivities are present in vision after brief intense stimuli.
They are present in pressure, and explained as sensitivities which are
due to continuation of the deformation of the skin after the removal
of the stimulus. After-sensitivities are observed following intense tem-
perature stimulation, and there is a long positive after-sensitivity (for
10 seconds or more according to Titchener) in dermal pain. Taste
sensitiviry persists after the stimulus is removed, but this after-awareness
is explained as due to the stimulus continuing in solution on the tongue.

2. Nzaanive Arree-Senstmvity. In vision, the positive after-
sensitivity is followed by a negative after-sensitivity, which is of a
complimentary or antagonistic quality to that of the original sensitivity.
In taste, awareness of sweet is often followed by a bitter taste, but this
may be an immediate sensitivity to a complex stimulus. Continuous
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warmth is followed by a sensitivity of coolness, but this is under
conditions of adaptation to warmth. Paradoxical cold results from
warmth stimulation at 45° C,, but this is an immediate sensitivity
during stimulation and not following the withdrawal of the stimulus.
There is no conclusive evidence for negative after-sensitivities except
in vision.

C. Symesthetic Semsitivities

Synesthetic sensitivities (called images by some authors) are aware-
nesses in another sensitivity department than that being stimulated.
There is sensitivity, of course, in the department of stimulation, but
there is an accompanying awareness in another sensitivity department.
Synesthetic sensitivities are scattered throughout all departments, but
they are particularly noticeable in audition where an auditory stimulus
may cause a visual sensitivity along with the natural auditory sensitivity
(termed ‘colored hearing’). This peculiar auditory phenomenon has
been used as the psychological basis of invention of a color organ
which displays in color what are said to be musical rhythms.

D. Recalled Sensitivities (frequently called recalled images or
memory images)
Recalled sensitivities represent a later stage in the development
of sensitivity to stimulation. They form a large part of the structure
of thinking.
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Fig. 31. The Genstic Development of Virual Awareness. In this diagram
‘time’ is indicated on the abacissa. Environmental changes (the S of environ-
ment) are shown to be correlated with the immediate sensitivities (the S of
awareness). The central horizontal line (8 to b) indicates paychological
ium or no psycbological activity. A (eensitivity) and B -(the posmw.-
after-sensitivity) are both considered to be breaking-down ps
euou. C (the negative after-sensitivity) is rmrded as a building-up prooeu
E (the ‘cidetic image'), which is comparable in clearness to the mmuvity
and F (the recalled semsitivity) are breaking-down of recall;
indicates indefinite time in the genetic development of awareness. While the
diagram represents the development of visual awareness, and to a degree any
awareness, it must be borne in mind that many unitary activities are focalis-
ing at varicus times and no one holds the focus for a long period of time
such as is shown in the diagram.
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E. ‘Eidetic Images’

‘Eidetic images’ are recalled sensitivities of exceptional clearness.
They are most frequendy present in young people (usually young chil-
dren) but are reported by some adults. Various authorities believe that
there is an ‘eidetic type of mind’ (Jaensch, 1930). It is a psychological
phenomenon of awareness in which there are wide individual dif-
ferences.

IV. THE DIMENSIONS OF SENSITIVITY

All awareness situations are sensitivities or successions of sensi-
tivities (thinking), and the usual awareness sttuation is highly com-
plex, involving several departments of sensitivity as well as various
dimensions of these sensitivities. Infrequently is one solely aware of
a simple sensitivity, such as a pure tone or a simple taste, and when
such a sensitivity does exist it is due to the focusing of awareness upon
a quality or quantitative dimension of this quality. In experiments,
the focus is determined by the instructions, and in usual psychological
activity, it is caused by the natural intent of the person to observe.

A review of the experimental results of introspective studies of
the various dimensions of sensitivity will follow,

A. Intensity: Weber's Law

The intensity of a sensitivity is found to be correlated with the
magnitude of the environmental stimulus, although various other con-
ditions of stimulation influence this dimension. Weber's Law (Weber-
Fechner Function) was stated as a fraction (Weber’s fraction) by Weber
in 1834 and formulated as a law of sensitivity-stimulus relationships
by Fechner in-1860. The magnitude of the physical change is com-
pared with the JND of the sensitivity from the absolute threshold.
Intensity of various sensitivities, such as visual brightness, noise, odor,
taste, pressure, temperature, and for P-U, increases in arithmetical
progression as the magnitude of the stimulus increases in geometrical
progression. The law is stated as an equation as follows:

S=KlogR

where “R” is the magnitude of the stimulus, “K” is a constant for the
individual subject, sensitivity, and environmental situation, and “S”
the sensitivity.

Weber's law is a general statement of the relation of conscious
intensities and stimulus magnitudes which holds with exactness only in
the middle ranges of intensities. The decibel is a measure of magnitude
of auditory stimulation which is based on this law.
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B. [Extensity (Spsce Sensitivity)

All sensitivities have cxtctmty dimensions in awarencss, but spatial
awareness of the organism’s explicit environment is primarily visual,
auditory, and tactual (cutaneous). Various measures of the dimension
are called extensity cues. Special visual, auditory, and tactual cues in
space sensitivity will be discussed in separate sections.

1. Seace Sensimivity 1IN SmeLL anp Taste. Exploratory move-
ments of the head enable a partial localization of odors through differ-
ences in intensity in the two nostrils, Localizations of tastes on the
surfaces of the tongue are exact, but these localizations are unimportant
in general space sensitivity.

2. Kinestaemic aNp Onrcanic Seace Sensirrvity. Organic sensi-
tivities are localized within the body with varying degrees of definite-
ness, such as the pressures duc to ‘gas’ in the intestines and dryness
of the throat. ‘Referred pains’ are localized equally well, but are of
nervous origin with their causes less definitely or not localized. Postural
sensitivity (kinesthesis) is involved in all movement in space although
it is not usually focal in awareness. Movements of the eyes and head,
of the arms and fingers, and of the entire body are coordinated with
other spatial sensitivities orienting the organism in space.

3. Distance ano DirzerioNn Sensimivity. Distance and direction
sensitivity (tridimensional space) is primarily tactual and visual, but
other departments of sensitivity are contributors. A change in intensity
of an odor or a sound, and even a change in temperature in certain
situations is a distance and direction cue. The less intense a sound or
an odor the more distant the sensitivity is localized. Any changes in
the intensity of a visual, tactual, auditory, or olfactory sensitivity, which
are related to movements of the body, is a cue for direction or depth.

4. LocaLizaTioN oF SENSITIVITY (Lotz.cs Theory of Local Sign,
1852). Locality sign (local sign) is a cue in visual and tactual space
sensitivities, In Lotze’s Theory of Local Sign and carly nativistic theories,
local sign was considered to be an inherited property of sensitivity.
Today it is an acceptable theory that locality sign develops with the
integration of spatial sensitivities.

C. Protensity (Temporal Semsitivity)

Mental time varies with various factors in the total situation.

1. Smorr InTERvALs. Temporal intervals in which the sensitivity
is unitary are called shors intervals, and they may range from a fraction
of a second to perhaps five seconds. Greatest accuracy of estimate of
physical time is approximately at 0.75 seconds with longer intervals
under-cstimated and shorter intervals over-estimated. Equal short tactual
and visual intervals are longer in duration of stimulus than auditory
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intervals, because of after-sensitivities. Filled intervals are longer than
unfilled ones and those with definite boundaries are shorter than those
with indefinite boundaries where the stimulus times are equal.

2. Lona InTErvaLs. Longer intervals are filled with unitary short
intervals and in their estimation they are broken up into these temporal
units. The ability to ‘guess time’ and wake at a certain hour are pro-
ducts of learning of temporal cues in the total situation.

3. Prorensrry Succassion. Protensity sensitivity comsists of suc-
cossive units or continuous units which may be filled or unfilled. “Suc-
cessive units have an upper and lower threshold where the sensitivity
becomes continuous when the stimulation is of the same or approxi-
mately the same receptor. The upper thresholds of rate of succession in
milliseconds (ms., sigma, thousandths of second), where protensity
seasitivities become continuous, ara as follows:

For tactual stimuli for different areas, 0.6 to 150.0 ms.
For guditory stimuli of verious kinds, 2.0 to 6.7 ms.
For visual simuli for different areas, 22.0 o 61.0 ms.

Stxmuhuonofthcﬁngcrtxpsbyammngforkmmthehxghm
rate of succession before fusing and becoming continuous. Electric
sparks as stimuli in audition have the next highest rate. This threshold
varies for different areas and kinds of stimulation and is increased when
successive stimuli are alternated among different departments of
seasitivity.

The lower threshold of rate of succession, below which sensitivities
fuse and become continuous, is at about 750 ms. or 34ths of a second.

4. Ruyrix. In rhythm sensitivity uni intervals are recurrent
and one member of the group is accen Accentuation in the
stimulus is a condition to rhythm sensitivity but it is not necessary to it.
Tactual, visual, and kinesthetic scasitivities may be rhythmic as well
as auditory sensitivities where rhythm is most prominant,

D. Movement

Movement results from successive stimulation in which i ity.
protensity, and extensity cucs are integrated in the sensitivity, It
peesent in moving and in stationary situations.

1. Moving SiTuarions (MoveMENT). Seniitivity of moving situs-
tionsisinrdmmmthebodyandmwuvnty dimensions of a
sensitivity and usually several sensitivity departments are involved in
any one movement. S’mc:mvechangam O?hmen.uze,lhape.duw
tion, and distinctness of a visual sensitivity; u:nnty and onmplmy
of an auditory sensitivity; in direction, size, shape, weight, etc.
uaual:emmvnq,mdmd\euneddlofthuecha ﬁnrmthc
cues for a sensitivity of movement where the object itsclf is moving.
Onaﬁnmnadlnndhnethuumdahadepammdmﬁvky
not mentioned here may eater the complex integration.
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a. Spatial Separation of Successive Stimuli, The spatial threshold
of succession in both tactual and visual sensitivitics is smaller than the
two-point limen, with the exception of the fovea in vision where it
is approximately the same as the two-point limen. At the periphery of
the retina the two-point limen is four times as great as the threshold
of succession.

b. Spatial Rates of Movemens. In vision at a distance of two
meters the lower temparal threshold of movement is 0.2 cm. per sec.,
and the upper temporal threshold about 150 cm. per sec. For other
distances than 2 m. from the eye the upper and lower temporal thres-
holds of rates of movement increase or decrease as the square of the
distance. Beyond these thresholds moving objects are seen as standing
still.

2. Sratmionary Situarions. Movement within a statiopary situa-
tion is called seationary movemen: and is present in visual sensitivity
(Wertheimer, 1912), in tactual sensitivity (Benussi, 1913), and in
auditory sensitivity (Burtt, 1917).

a. The Phi Phenomenon. Wertheimer showed that if two slits
are made in a screen and each slit is alternately illuminated fairly
rapidly the visual sensitivity will be of a light moving from the first
to the second position and back again. Wertheimer called this move-
ment the phs phenomenon and it has been called apparent movement.
It is movement in a stationary situation,

b. Optimum Rates of Succession in Stationary Movement. The
optimum rate of successive stimuli in movement varies for the three de-
partments of sensitivity tn which it occurs. The best rate of visual suc-
cession in motion pictures is 42 ms. per presentation or above 24 pic-
tures per second. Experiments with simple sumuli indicate that approxi-
mately 60 ms. is the optimum rate for visual movement. Expeniments
with simple stimuli indicate that between 25 and 30 ms. is the optimum
rate for auditory movement. For tactual movement the optimum rate
of succession is about 75 ms.

c. Korte's Laws Relating Sensitivity Dimensions in Stationary
Mosemens. Korte (1915) established laws for optimum visual move-
ment, relating extensity, protensity, and intensity dimensions as follows:
(1) Spatial separation (extensity) of successive stimuli varies directly
with tﬂ:ir intensity. For sensitivity of movement, as the distance between
successive stimuli is increased, intensity is increased, and as intensity
is decreased, distance between stimuli is decreased. (2) Intensity and
rate (protensity) of successive stimuli vary inversely. As rate is in-
creased, intensity is decreased and as intensity is increased, rate is de-
creased, to establish the best conditions of stationary movement. (3)
Rate and spatial separation vary directly. As spatial separation between
successive stimuli is increased, rate is increased and vice versa, for
movement sensitivity.
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These laws established for visual stationary movement by Korte
have been verified by Burtt (1917) for tactual and for auditory station-
ary movement.

d. Intent of Observer (Attitude). Intent or attitude determines
movement scnsitivity as to direction and whether or not succession is
observed as movement. Recalled sensitivities contribute to movement.
Past experience builds the mental set for movement sensitivity.

c. After-sensitivities of Movemens. Movement is often followed
by an after-sensitivity of movement in the opposite direction, in which
the velocity of movement is similar.

E. Sensitivity as a Measure of Environment
The environmental stimulating situation is said to be egusivocal.
It is not the exclusive cause of sensitivity in meaning or in dimensions.

1. INn Meaning. Meaning is determined by recalled sensitivities
or past experience. When not secalied in detail, the meaning of this
past sensitivity influences the individual’s present observation through
mental set. Where recalled in detail it influences present observation
in the development of intent. In either case the determination is the
genetic result of past meanings and what one observes to have meaning
is determined by past meanings in a very large degree.

a. In Vision. An experiment by Stratton (1897) illustrates the
effect of past experience in vision. Our retinal images are inverted as a
physical effect of the accessory apparatus of the visual receptor, Correct
adjustment through other sensitivities, such as pressure, has been
effected early in life. *Stratton reversed the usual retinal image with
lenses and his visual environment appeared upside down. But objects
soon righted themsclves with experience and complete orientation
gradually took place. Upon removal of the lenses objects again ap-
peared inverted and, again, reorientation was necessary.

b. In Audition. A similar experiment in audition was performed
by Young (1928). He directed sounds to the opposite ears through

and car trumpets. Localization of sounds was on the side opposite
to the stimulus, but a rapid reorientation took place.

2. In Diuensions. The organism measures its environment with
its physiological equipment, such as the eye, semi<ircular canals, and
taste-buds. Sensitivity is the organism’s measure of the environment.
Many illusions illustrate the differences between sensitivity measures
and physical measures, while some illusions are due to meaning. There
are correlations between the physical measures of the environment and
the sensitivity measures, as is illustrated in Weber's law of intensity.
Other sensitivity measures vary, with litde relation to physical measures,
as in mental time.

a. Size and Brightness Constancy. In vision, size and brightness
constancy illustrate the lack of known correlation between physical
measures and seasitivity measures.
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(1). Size. The physical law of the visual angle, which states that
the area of an object decreases with the square of the distance, holds
for the size of the retinal image but not for the size of the sensitivity.
A quarter held at a distance of two feet is not four times as large
as it is at four feet. It is about the same size. Visual size sensitivity
tends to remain constant for various near distances when other condi-
tions are equal,

(2). Brightness. The physical law of light intensity, which
states that the brightness of an object decreases with the square of the
distance, again, holds for the brightness of the retinal image but not
for brightness sensitivity. Brightness seasitivity is of surface and
illumination. Brightnesses of surfaces remain relatively unchanged under
changes in illumination. A highly illuminated black will never have
the same brightness as a weakly illuminated white even though the
reflected light intensity of the two objects are. equal. ’

b. General Constancy of Sensitivity. Visual shape and color as
well as size and brightness tend to be constant under varying physical
conditions. Constancy is the rule in all departments of sensitivity; under
varying stimulating conditions kinesthetic weight is relatively constant,
temperature is relatively constant, and so on.

3. Tue DeveLopmenT of Sensimivity. It is well to distinguish
between a physically measured world and a sensitivity measured world.
The sensitivity measured world is the integrated sensitivities of various
departments, But as physical measures of the environment are invented
the results of these measures are sensed through some department and
form part of the integrated sensitivity. Differences in sensitivity among
individuals arc based upon different developments of sensitivity. Con-
stancy and inconstancy of sensitivity between individuals, and from
time to time in the same individual, is based upon this development.
The environmental stimulus is equivocal in the sease that sensitivity is
essentially determined by the physiological measuring instruments of the
organism and by past experience as evidenced in mental set.

V. TACTUAL CUES OF EXTENSITY SENSITIVITY

Tactual extensity is related to the points of stimulation (locality
sign), which are learned. Errors in localization vary according to the
density of pain and temperature spots, with an average error of accuracy
of localization of about 5 mm. Kinesthetic sensitivities of deep pressure
and pain integrate with these cutancous sensitivities in bodily space
localizations, direction of movement, size, and weight.

A. Two-point Threshold

The tactual two-point threshold is a measure of acuity of tactual
space sensitivity. Two-point thresholds were established by Weber as
early as 1840.
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1. Mzasuxzs or Two-rorNnt THrmsuorp. Representive thresholds
for various areas of the body follow:

Tongue-tip . 1.1 mm. ( .04 inch)
Palmside of last phalanx of finger 2,2 mm. ( .08 inch)
Red part of lips 4.4 mm. ( .16 inch)
Tip of nosa 6.6 mm. { 24 inch)
Back of sccond phalanx of finger 11.0 mm. ( .44 inch)
Heel 22.0 mm. ( .88 inch)
Back of hand 30.8 mm. (1.23 inches)
Forearm 39.6 mm. (1.58 inches)
Sternum 44. 0 mm. (1.76 inches)
Back of neck 52.8 mm. (2.11 inches)
Middle of back 66.0 mm. (2.64 inches)

2. Vizroior’s Law. This law states that the two-point threshold
is indirectly proportional to the distance of the area of the body from
the axis about which it is rotating, e.g. the tips of the fingers have 2
lower two-point threshold than the back of the hand and they are
farther away from the rotating axis at the shoulders. Vierordt’s Law is
not in complete accord with all detailed facts, but it is an acceptable
general statement of two-point thresholds.

B. Tactwal iliusions

Spatial accuracy, in comparison with physical measures, is greater
for tactual sensitivity than for other departments of sensitivity. One
important tactual illusion (Aristotle’s illusion) is observed when the
index and middle fingers are crossed and the stimulus is applied (by
an cxperimenter when S is blindfolded) between the two fingers. The
illusion is of two objects.

VI. VISUAL CUES OF EXTENSITY SENSITIVITY

Vision offers numerous special cues (measures of dimensions)
contributing to the integration of complex sensitiviry.

A. Two-point Threshold

The minimal area on the retina necessary to be stimulated for
sensitivity varies with conditions of brightness and under the best con-
ditions has a subtended angle of about 10 sec. (of arc). Sensitivity may
arise, however, from the stimulation of two separated areas of less
than minimal size. The average two-point threshold at the fovea sub-
tends an angle of 60 sec. (of arc). Twenty degrees outward from the
fovea the two-point threshold is four times this measure. The two-
point threshold is the measure of visual acuity with 60 sec, as the normal,
Ratios of this measure in relation to distance are used as measures of
near and far-sightedness (myopia and hyperopia).
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8. Cues of Visual Space Depending Upon Anatomical Structure
These cues are often called the primary criteria of visnal extensity.

1. AccommopaTion. When the normal eye is relaxed it is ac-
commodated for any distance very much greater than nine feet. Distinct-
ness of sensitivity, then, as the lens is accommodated within nine feet,
is a cue of distance and, also, kinesthesis, localized in the ciliary muscle
controlling accommodation of the lens, is another cue. These are
monocular cues of visual space sensitivity.

2. Convercence. When focusing upon objects up to about 20 m.
the two eyes converge and offer three binocular space cues: double
stimulation (steroscopy), corresponding points, and muscular balance.
Beyond 20 m. the lines of regard for both eyes are so nearly parallel
that these cues are inoperative,

a. Double Stimulation or Steroscopy. Both retinas are stimulated
by the same visual field of objects upon which they converge. While some
retinal images of each eye are alike or overlap (cyclopean eye) they
also are individual, or do not completely overlap, forming double images
(stercoscopy). These double images are depth cues. The two eyes have
two partially different views of the same object which fuse in steroscopic
vision. The steroscope (invented by Wheatstone in 1838) offers to the
* subject two separate pictures of a field, such as would be viewed by each
eye separately, and shows them in position of convergence of the two
eyes. The subject integrates them as in normal steroscopic vision.

b. Corresponding Points. The focusing of the two eyes on an
object brings the image on the fovea of cach eye. If the object is a
mere point the sensitivity is single, In a visual field accessible to both
retinas (cyclopean eye) the images of objects farther and nearer than
the focus will be on non-corresponding points (if we intend to see
these images without changing focus double images appear). Nearer
objects are crossed and farther objects are uncrossed, which are cues of
distance. Corresponding points are said to have locality sign, as in
tactual space, and nativist theory holds that this function is inherited.
However, such locality signs as exist are probably due to learning. The
retinal disparity of images, due to double stimulation and to
and uncrossed images in viewing solid objects, is called bimocslar
parallax.

¢. Muscular Balance. The muscular balance or lack of balance
in kinesthetic sensitivity of the two eyes is a cue to visual épace. Each
eye is rotated in its socket by six muscles. Donder’s Law (1846)
states that each position of the eye, when at rest or in movement, has
an established amount of muscular torsion however the eye reaches that

ition. Thus, there is definite kinesthesis for each position reached
E;tlweyeregudlessofthepocitionofthehead.



154 GENERAL PSYCHOLOGY

€. Cues of Visual Space Depending on Learning
These cues, which are often called the secondary criteria of visual
space sensitivity, operate in both monocular and binocular vision.

1. SurerrosiTioN. Objects in the foreground and background ot
the visual field are sensed as near or far in relation to each other.

b4

Pig. 22. The Horopteric Circle. When tbe eves are

focused upon A, images are said t be on correspording

points of the two retinas, Also, images from B,

other point p:':i'n theofhraptcncm circle, wi!ll be u

res; ing ts two retinas. Images

however, are ‘crossed’ om the two retinas a

from Y are ‘uncrossed” in relation to the line of regard

when the focus is at A, ‘Crossed’ and ' *
are ‘cuss’ for distance sensitivity.

2. Pmasexcrive. Aérial perspective, in which objects are more
or less distinctive, and Znear perspective, in which objects, known
be of the same size, are seen as larger or smaller, are cues in visusl
distance and space sensitivity,
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3. Suapows. The distribution of different brightnesses over a
visual field is an extensity cue.

4. Pamariax. The apparent relative shift- of distant objects in
perpendicular movement along the visual line of regard is a cue in visual
distance. (Binocular parallax, already referred to under convergence,
in which double images appear of unequally distant objects, is also a
distance cue.)

These learned cues determine, to a very large degree, the visual
space sensitivities of the adult. Also, they are the conditions used by
the artist in portraying on the canvas visual space sensitivity.

D. Visual Space Hlusions

Visual sensitivities of size, direction of movement, and distance
are not in accord at times with physical measurements, as already in-
dicated. A visual space sensitivity which does not conform to established
knowledge of the environment is termed an illusion.

1. S1izg Iirusions. The size of the sensitivity is a function of
the part of the retina stimulated, particularly as regards the fovea and
periphery. Objects stimulating the periphery appear larger than those
stimulating the fovea.

2. Ampiguous PErspecTIVE ILLusions. Where there are relatively
few secondary cues of space or distance in a figure the stimulus becomes
equivocal in degrees, as in the reversable staircase illusion, and in
Titchener’s water tank illusion where shadows are seen either as dents or

protrusions.

3. Awmmcuous MEanmnc Iiiusions. Where spacial cues are pre-
sent in a figure, but where there has been little or no past experience,
the stimulus is equivocal, as in Rubin’s vase which may be seen as a
vase or the faces of two women.

4. Vermicar-Homizontan IiLusions. Vertical lines appear longer
than horizontal lines.

5. Linmar Iirusion. Linear surfaces are illusionary when angles
are included in parallel lines, as in the Muller-Lyer IHusion.

6. Fuiep ano Unrinien Space Iirusions. Filled areas appear
greater in size than unfilled areas of equal size.
VI, AUDITORY CUES OF EXTENSITY SENSITIVITY

The various dimensions of auditory sensitivity offer numerous cues
contributing to spatial awarenesses. There is no such extensity phe-
nomenon as locality sign or two-point threshold in audition as there is
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in visual and tactual sensitivities. Intensity, phase, time, and com-
plexity differences of binaural stimulation are the cues of spatial localiza-
tions and direction. In monaural intensity and complexity differences
there are cues for distance and movement,

A. Monasural Differences

1. Intensty. The less intense the more distant is the localiza-
tion of the auditory sensitivity. This is due to learning and the integra-
tion of auditory intensity differences with sensitivity of other depart-
ments, such as vision. Loud sounds are localized as near to the observer
and weak sounds as far away. A sound growing weaker is sensed as
moving away and vice versa.

2. ComrrexiTy. The less complex the sensitivity the more dis-
tant the localization and vice versa, which is interpreted to mean that
the fewer overtones the more distant the localization. Again, this kind
of localization is due to the integration of auditory sensitivity with
other departments and is a product of learning. Also, changes in com-
plexity are auditory movement cues.

8. Binaural Differences

Experimental investigations indicate the individual cffect of the
various binaural cues to auditory localization.

1. Intensity Dirrerences. Differences in intensity in the two
cars result in a spatial localization of the sound in the general direction
of the greater intensity. Equal intensity in the two ears causes localiza-
tion of sound at the center of the head. The absolute threshold of in-
tensity difference between the two ears is about 4 decibels. Greater
intensity differences cause the localization to move in related distances
to increases in magnitude of stimulus from the center of the head to
the extreme side of the head.

2. Puasg Dirrerences, Differences in the phase of the sound
waves in the two ears result in spatial localization of the sound on one
side or the other of the head. When the phases are equal, the localiza-
tion is at the center of the head. For phase differences of 180° the
localization is at the center of the head or the observer is uncertain.
Phase leads from 1° to 180° cause localizations in related distances on
the side of priority of phase.

3. Time Dirrerences. The absolute threshold of time difference
berween the two ecars for a shift of localization from the center of the
head to the side of priority is about 0.03 ms, Increases in time difference
cause relative degrees of shift to the side of priority of the stimulus. A
time difference of 2 ms. causes two localized sensitivities, one localized
at one ecar followed by a second localized at the other ear.
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4. ComrrexiTy Dirrerences. The screening effect of the head
upon sound waves shows intensity to be greater for tones of higher
_frequency than for those of lower frequency. Thus the complexity of
a clang or fusion is altered when the source of the sound is nearer
one ear than the other and is an effective cue to localization. Localization
is most accurate for complex tones and noises.

VHI. RECALLED SENSITIVITIES (REMEMBERING!

Specific recalled sensitivities (frequently spoken of as images)
may be classified into approximately the same departments (modalities)
as there are departments of immediate sensitivity: (1) visual, (2)
auditory, (3) kinesthetic (motor), (4) organic, (5) olfactory, (6)
gustatory, (7) temperature, (8) tactual (pressure and pain). Recalled
sensitivities do not exist independently of immediate sensitivities.
Even the hallucination, which is far removed from any correlation
with environmental stimulation, consists of some immediate sensiti-
vities.

A. Individual Difforences in Recalled Sensitivities

There are wider differences between individuals in recalled sensiti-
vities than there are in immediate sensitivities, It is seldom that an
individual has a full complement of recall departments. Intended
recall in certain sensitivity departments is not always possible.

B. Dimensions (attributes) of Recalled Sensitivities

The dimensions of recalled sensitivities are exactly the same as
for the immediate sensitivities. The difference between the immediate
sensitivities, which are correlated with the environmental stimulus,
and the recalled sensitivities, which are not, is purely one of degree
of clearness of the dimensions. Extensity and intensity are the ones
to be noted particularly in this connection.

C. Forms of Recalled Sensitivities

Recalled sensitivities are found to exist in two forms, just as are
the immediate sensitivities: (1) concrete, in which the seasitivity is of
the object, and (2) verbal, in which the sensitivity takes the form of
the word, or symbol, representing the object. Recalled sensitivities
tend to become more and more verbal with increases in age, and
the form these recalled sensitivities take is the product of experience.

D. Combinations of Recalled Sensitivities (often called imagery types)

In observation upon the recalled sensitivities, there are found to
be a variety of combinations used by different individuals. This is
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particularly true of adults. Outstanding combinations are the fol-
lowing:

(1) visual, auditory, and verbal-motor

(2) visual and verbal-motor

(3) verbal-auditory and verbal-motor

(4) verbal-motor

E. ‘Reproductive and Productive Imagination’

Two general kinds of recalled awareness situations are usually
recognized although they have not been exactly defined in introspective
observation.

1. ‘Rerrovuctive ImacinaTioN’. Reproductive imagination is the
recall of past sensitivitics more or less exactly as they were experienced.

2. ‘Propucrive Imacination’, Productive imagination is the re-
call of sensitivities in various new patterns (configurations). Produc-
tive imagination is of two kinds: (a) logically controlled, as in in-
vention, and (b) uncontrolled, as in dreams. Exact reproduction
seldom exists.

) F. Recognition in Recalled Sensitivities
Recognition is acceptance of recalled sensitivities as reproduction

of previous awareness. Recognition is characterized by a difused feel-
ing, called ‘the feeling of familiarity’ (Titchener).

1X. INTEGRATION IN AWARENESS

Awarencss integrates into patterns, configurations, or units (called
‘wholes’ by some authors) and it does not exist as scparate detailed
structures, e.g. of blue or sweet (called ‘parts’ by some authors). No
visual, or auditory, or gustatory sensitivity exists alone. Several de-
partments of sensitivity will be affected by any environmental stimulat-
ing situation. Recalled sensitivities form a part of any integrated aware-
ness. The intent of the individual determines the configuration of
the awareness, or awareness whole. The integration is called context or
meaning when reported in introspection.

A. Disintegration in Awareness

The ‘stirred-up state’ of mind (Woodworth), which is the defini-
tion of emotion in awareness, is a condition of disintegration in
which awareness is congested with flecting, or unclear, sensitivitics in
an unrelated manner.
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8. lategration in Awareness

Highly integrated awarenesses, such as reasoning and conceptual
thinking, involve a logical sequence of immediate sensitivities and re-
called sensitivities (usually formed largely of the latter). This unit of
awareness is directed in its integration by intent. The awareness
develops with sensitivity following sensitivity over an indefinite period
of time until the goal of the intent 1s achieved.
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Cuaprer XII
AFFECTIVITY (FEELING)

Affectivity is compared with sensitivity and recalled sensitivity:
in affectivity pleasantness or unpleasantness (feeling) is focal; in sen-
sitivity, color, or tone, or bitter, or pain, etc., is focal. The name
given the awareness (such as sensitivity or affectivity) indicates the
focal activity, In affective awarenesses, pleasantness or unpleasantness
is focal and the dimensions of the awareness are vague and undiffer-
entiated. Much of psychological activity appears to be below the surface

of the ‘stream of consciousness’ in the form of affectivity.

I. CONCEPTIONS OF AFFECTIVITY

-Various authorities hold to different conceptions of affectivity.

A. Experimental Concoption

Pleasantness-unpleasantness (P-U, hedonic tone, affect) is a2 dimen-
sion of affectivity (fecling). It may or may not be present in all aware-
ness situations, and it distinguishes the awareness as an affectivity. P-U
is a quantitative variable ranging from extreme pleasantness through
indifference to extreme unpleasantness, in terms of which awareness can
be reported in introspective observation. This view has had many varia-
tions at different periods in experimental psychology.

B. Physiclogical Conception
Affectivity is an undeveloped sensitivity (Titchener), and the free

nerve endings below the cutancous surfaces are regarded as the re
ceptors for affectivity. This view assumes that all sensitivities (and
l&ctivities) might be classified according to the specialization of
function of receptors.

C. Genetic Conception

Affectivity is regarded as generic awareness. It is the primordial
awareness, out of which sensitivities have developed and specialized,
but it is vague and undifferentiated awareness (Hall). This is the
genetic view of the specialization of awareness under adaptation to
the environment.

All three of these views are instructive. The only contradiction
appears between the second and third as to the evolution of sensitivity.

131
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The conception that the free nerve endings are the receptors for
affectivity seems to be unsupported by what is known of the functions
of these organs. The experimental view is based upon a development
of method, and its theory has changed with changing schools of thought
in introspective psychology.

. THE AWARENESS SITUATION IN AFFICTIVITY

Affectivities are awarenesses in which the observer’s intent is to ob-
serve P-U or in which P-U is focal in the awareness situation.

A. Correlation with Envircamentsl Stimulus

The environnmtalbestimulu‘sl,' which is correlated with any af-
fective awareness, may be a word, an act of a person, or any physical
change. But very infrequenty are environmental changez the es-
sential part of the stimulation causing an affective awareness. Visual
sensitivities of a certain person may appear to be the stimulus to fear
or subservience. An article which is out of place may appear to be
the stimulus to unplcasantness and anger in a housewife. But the
stimulation of affectivity is genetically much older and more complex.
It is imbedded in nearconscious and unconscious motivation. The
motivation of feeling is a mental set, and any environmental stimulus,
which is correlated with affectivity, is likely to be only the ‘final
cause’ of the affective awareness.

8. AHectivities of Abnormsl Peeple

In abnormal people, affective awarenesses are caused by previous
affective awarenesses, which themselves are caused by earlier affective
awarenesses, and so on, as in manic-depressive psychoses where the
affective awareness rolls on and on its own momentum. Ea-
vironmental stimulation plays but 2 very small part in the affective
awarenesses of the extremely abnormal individual. The cause is 2 sﬁcul'
form of the mental set called the emotional ser. In normal people af-
fective awarenesses arc caused by mental sets in a similar manner,
The cssential causes of affective awarenesses are the products or traces

left by experience.
C. Complex Awarenestes

Affective awarencsses are usually complex awarenesses. So are
thinking awarencsses, where immediate sensitivities play but a small
part in the development. Just ar it is possible to describe the qualities
of certain sensitivities, 30 is it possible to estimate feeling as a variable
of the awareness. A color or a tone is pleasant in degrees, just as
it is intense or has magnitude. It is possible to experiment with
simple awarenesses in this way. But complex awarenesses tend to be
more or less affective, so the general distinction between affectivity
and sensitivity is useful. H.i;hf;lﬁecﬁv:-wmmmnhhu
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differentiated and detailed than are those of thinking. The
pess or unpleasantness is focal mdmobservuthmmgmpom ;uum
am feeling pleased, or displeased.”

11l. PLEASANTNESS AND UNPLEASANTNESS (P-U OR HEDONIC TONE)
Any awareness situation may be judged as pleasant, unpleasant,
or indifferent.
A. The P-U Variable
This judgment is ‘absolute’ for each awareness. But each judg-
ment of a certain affective awareness may be related to other affective
awarencsses for comparison. The judgment becomes one of

when affective awarenesses are compared and ranked. Thus, feeling
becomes a variable of awareness which extends through degrees of

Degrees of Pleasantiness Indifference Degrees of Unpleasantness
- P - ~—]— U———

PFig. 23. The P-U Vaviable of Awaremess. Pleasantness, Indifference, and Un-

.pleasantness are dimensions characterizing all experience. Indifference is never

exactly determined, Where the awareness is indifferent it should properly be
called a sensitivity.

ﬁmmess to indifference and through degrees of unpleasantness.
zero of indifference is never exactly determined; many aware.
nesses may be indifferent when compared with pleasant ones while
compared with unpleasant ones they are pleasant. The same situation
exists with unpleasant awarenesses.

B. The P-U Varisble as » Dimension of the Awareness Situation

There is disagreement among authorities as to the status of P.U
(hedonic tone) as a true dimension of the awareness situation com-
parable to intensity and protensity. Practically and experimentally it is
a dimension in terms of which all awareness situations may be observed.
Introspection of P-U is determined by intent to observe P-U, just as
introspections of intensity and protensity are determined by intent to
observe these dimensions. In this sense P-U is a dimension of the totl
awareness situation.

However, at the present time and until more information is avail-
able, P-U may be regarded as a feeling evaluation of the awareness situa-
tion following observation of the awareness.

€. Psychological Mathods of Estimation of P-U of Simple
Affective Awarenesses (Msthods of Impression)

Fechner (1871) developed three scaling methods for judgment of
the hedonic tone of simple awarenesses such as odors, colors, and tones.

1. Ouwpzz or Memitr Meroo. In this method the observer ranks
a series of stimuli by comparing each member with each other mem-
ber until he has them in the order of fecling preference along the
variable from pleasantness to unpleasantness.
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2. Mzroo or Pamzp Comramison. Each member of a series
of stimuli is paired with each other member for judgment of preter-
ence. Each pair is presented with each member in the first and
sccond position.

3. MzmHop or SiNaLe Stimuni. Each member of a series of
stimuli is presented individually for judgment upon a scale of values
of (a) pleasantness, (b) indifference, (¢) unpleasantness, or upon a
more detriled scale which includes degrees of pleasantness and un-
pleasantness.

Whken these methods are used in the study of affective awarenesses
a large number of judgments is always secured and the results are
treated statistically to arrive at averages and deviations from averages.

D. Measurement Methods of Estimation of Complex Affective
Awarenesses

Mecthods of estimation of complex affective awarenesses have
evalved in the field of mental measurement along with other testing
vechniques.

1. InTexsst MEasurssent. Complex stimulating situations, such
as the occupations and the activities o e, are assembled into an
inventory (questionnaire) for judgments of pleasantness, indifference,
and unpleasantness by the method of single stimuli. Scales of common
interests of various social groups, e.g., occupational, educational, social,
and fraternity groups, have been prepared, based upon the differences
in interests of these groups and of people in general, so that an in-
dividual’s interests can be rated by 2 quantitative scoring technique
according to the interests of various social groups.

2 Arnruee Mzasurament. Similarly, complex stimulating situa-
tions which relate to an important social problem of life, such as ex-
clusion of the Japanese on the Pacific Coast, unrestricted voting of the

in the South, and so on, are listed in a questionnaire for
i ts by the psycho-physical method of single stimuli. The
questionnaire is scaled (in scores) for average, superior, and inferior
social attitudes, and an individual can be given a score in various social

Interest and attitude measurement have contributed a method of

ization upon affective awarenesses in an individual, based upon
what are the usual affective awarenesses of other people.

IV. INVESTICATIONS OF AFFECTIVITY OF AWARENESSES
Any awareness may be described from the point of view of its
affectivity.
A. The P-U of Simple Awarenesses -

The P-U ( tness and unpleasantness) of simple awarenesses
was i 3 first by Fechner in 1871, who established the problems
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for investigation in this field. There are few conclusive statements
which can be made about the P-U of simple awarenesses, although
the field has been thoroughly worked by numerous investigators.

1. Vision. Washburn (1911) and other investigators find that
visual hues at the extremes of the spectrum (R and B) are generally
more pleasant that those in the middle (Y and G). The more
saturated colors are more pleasant than the less saturated (Cohn, 1894).

2. Aupmion. There is an inverse relation between P-U and
frequency of vibration of single tonal stimuli (Zichen, 1914). There
is a preference for fusions where low numbered fractions exist be-
tween the frequency of the two registers (Valentine, 1913).

3. Tastx. The P-U order of tastes is represented by swest,
sour, salt, bitter (Engecl, 1928).

4. Toucu. Softness and smoothness are more pleasant than stiff-
ness, roughness, and coarseness (Major, 1895).

5. Smerr. Fragrane, ethereal, spicy, and resinous odors are
usually pleasant, while putrid and burnt odors are usually unpleasant
(Heaning, 1916).

6. Pain. Pain is usually unpleasant but mild pains are often
pleasant in complex awarenesses such as the taste of wine.

These relationships are general tendencies which are the product
of learning. While P-U is said to be common for various aware-
nesses, vanability between individuals is considerable. These preference
relations for simple awarenesses are fairly permanent for a period of
about a year.

B. Complex Awarenesses and P-U

Complex awarenesses appear to be pleasant or unpleasamt (or
indifferent) because of an individual’s relations in his social enviren-
ment. Social groups have common pleasant and unpleasant awaie-
nesses. There is a high correlation between the P-U of awarenesses
of the individuals in the same social group, and 2 low correlation
between the P-U of awarenesses of the individuals in different social
groups. Up to 14 years there is about a 50-50 chance that the P-U
(interest) of an occupational or educational awareness will be the same
one year later. But the permanence of the P-U of complex awarenesses
increases with age until they are quite stable in later life.

C. P-U and intemsity

P-U varies with the intensity of the qualities of simple awarenesses.
Engel (1928) shows increases in pleasantness for all four tastes with
slight increases from the ahsotute threshold in magnitude of stimulus to
a certain point. This is followed by a decrease to extreme unpleasantness
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for all tastes but sweet as the magnitude of stimulus is further increased.
Sweet continues at a maximum of pleasantness with all further increases
in magnitude of the stimulus. The most pleasant magnitude of stimulus
for the four tastes follows (Engel):

Percentage
Tastes Stimulus Concentration
Sweet Cane Sugar 9.0
Sah ) Common Salt 2
Sour Tartaric acid 0.28
Bitter Sulphate of Quinine 0.0005

D. Contrast Effech

P.U depends upon past P-U in a unitary awareness situation. This
is called successive contrast, but it seems to be effective only within
one department of sensitivity, such as vision. Successive contrast ip
PU is an instance of relasivity of affectivities, It is what makes cer-
tain judgments more pleasant when compared with unpleasant stimuli
than when compared with other pleasant stimuli. It makes all of the
interests of a certain social group more pleasant for one person than
the interests of another social group. The pleasures of the rich man
are said to be no greater than those of the poor man which is according
to the principle of relativity in P-U.

V. THEORIES OF AFFECTIVITY (FEELING AWARINESSES)

Numerous theories have been developed in explanation of P-U
activity. One of the older ones, which is frequently referred to, will
be mentioned, along with several of the more recent theoretical
statements.

A. Waundt's Tri-dimensionsl Theory of Feeling

Wundt (1896) concluded from experimentation that there were
three qualitative variables of fecling: (1) pleasantness-unpleasantness, (2)
strain-relaxation, (3) excitement-calm. In his theory, fecling is considered
as complex affectivity. The sccond variable (strain-relaxation)
has been described as numerous sensitivities (Royce). The third vari-
able (excitement-calm) was also described as sensitivities (Titchener).
This reduces affectivity (feeling) to a P-U variable.

B. Nafe's Ceneral Sensitivity Hypothesis

Nafe's introspective investigations of affectivity have led him to
the hypothesis that P-Us are patterns of general sensitivities, namely,
bright and dull pressures, respectively (1927). Bright pressure is vaguely
localized in the upper part of the body and dull pressure in the abdomen.
Thus P-Us are implicit pressure sensitivities according to this theory.
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C. The Heuristic Hypothesls (Beche-Center)
P-U (hedonic tone) is due to specific action in sense-organs, which
is reported upon instructions to observe P-U, but which would be
as bright and dull pressure upon instructions to ocbserve
sensitivities (1930)., The density of P-U is a correlate of intensity of
stimulus under P-U instructions, just as the intensity of senstivities
is a correlate of intensity of stimulus under sensitivigcinmumon' s.
The P-U activity is always implicit and the result of stimulation
of proprioceptors, and the existence of an affective awareness is de-
pendent upon intent to observe P-U.

D. Ceatrsl Physiological Theory

P-U is a function of nervous activity in the thalamus. This theory
is based upon observation of the behavior of animals and humans
where destruction of parts of the brain have taken place. It is related
to the theory localizing emotion as a function of the thalamus.

All of these theories, which relate various aspects of P-U, are sup-
ported by experimental evidence.

VI. APFECTIVE REACTIONS (OBJECTIVE OBSERVATION OF FEELING)

Reactions have been measured from the point of view of ther
expression of fecling, or pleasantness and unpleasantness.

A. Amount of Information

Amount of information in a certain field of human activity has
been taken as an indication of pleasant hedonic tone (interest) in this
field. Associations, made in a free association test, which are expressive
of a certain field of human activity are also regarded as indicative of
pleasant feeling (interest) in this field. This form of measurement
is based upon the assumption that the development of verbal reactions
in a field of activity, to a greater Jegree than other fields of activity,
suggests that there is greater interest in the activities in this feld.

1. Inrorsation Tmsts. Information tests of interest have been
developed in such helds of human reaction as the following: afn-
cultural engineering (Burtt, 1922), general trade activities( Toops, 1923),
mechanical activities (O’Rourke, 1926), social activities (Ream, 1921),
women's occupations { McHale, 1922).

2. Frax AssociaTion Tasts. A free association test of interest
has been developed by Wyman (1925) to discriminate between the fol-
lowing fields of reaction: intellectual, social, and activity.

8. Completien Preferences

Affective reactions have been studied as completion preferences.
A eeries of chords may be sounded on the piano and the observer
asked to complete them to his satisfaction. Various geometrical figures
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are presented to observers with instructions to complete them so that
they may have maximal esthetic value. Lund and Anastasi (1923)
found a strong tendency existing to complete visual figures according to
familiar objects and according to balince and symmetry. It is pos-
sible to study various preferences, such as tastes and smells, in this
same manner,

»

V. THE GENETIC DEVELOPMENT OF P-U AWARINESSES

A. Inherited P-U Awarenessas

The experimental question is raised whether P-U awarenesses are
the product of maturation or if all hedonic awarenesses are the result
of training. Whether or not there are inherited P-Us can only e
interpreted from the preference reactions of the infant.

1. Tuzomsss or INHEmTED PrErEmEncEs. Stern (1914) states
that there are preferences (P-Us) from the first day of life. Wood-
worth contends that certain stimuli, such as sweet tastes, bright colors,
smooth tones, and simple rhythms, are inherited ‘likes’ and that there
are inherited ‘dislikes’. He thinks that the ‘feeling of unfamiliarity’
(uncﬁl;:nm) and the ‘fecling of familiarity’ (pleasant) may be in-
cluded among the inherited ‘likes’ and ‘dislikes’.

2. Exrmuments on Corox Paererences. Color preferences of
infants under six months are based upon brightness (Shinn). Marsden
(1903) established the P-U order otPosaturated colors as red, yellow,
blue, and green. After six months of age color preference is based
more on hue and the warm colors (red, yellow, and orange) are
preferred (Valentine, 1914). There is a gradual decrease with age,
following the first years, in the preference for warm colors (reds
and yellows) and by adolescence a general preference for cold colors
(greens and blues) developed. Individual variability also increases
with age, and is the chief difference in color preferences between
adolescents and college students (Dashiell, 1917).

3. Exremiments oN TonaL INTERvALs. Prior to the age of six,
and prior to musical training, discords are liked as well as chords
(Valentine, 1913). With increase in age, 2 gradual decrease in prefer-
ence for discords takes place. The order of preference for musical
intervals is established about the seventh year and changes very little
with increase in age. It is as follows: octave, major third, major fifth,
minor second, major seventh (Dashiell, 1917).

4. InusmiTED AND Lmaxnzp PrerErences. It is a safe conclusion
that both maturation and training are responsible for P-U preferences.
It is evident, for example, that visual preferences exist without oppor-
tunity of learning. But such preferences change rapidly and in various
ways. There would seem to be inherited P- simple aware-
nesses, and affectivities develop according to accepted standards of

society.
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B. P-U Balance in Awarenssses
It has been frequcnd{ stated that adjusument to life is a struggle
to maintain a pleasant balance over an unpleasant balance of affective
awarenesses, Fliigel (1925) shows that P-U events are in the following
roportions in the life of adults: P =50 percent, I =28 percent,
== 22 percent.

C. Development of P-U Awarenssses

Stern (1914) states that hedonic tone occurs first with implicit
scositivities, as in hunger, and later with explicit sensitivities (first
contact and later distance). Cason (1930) shows that in clementary
school children 15 percent of ‘annoyances’ involve non-human ob-
jects, and activities (stimuli) and 57 percent involve human activi-
ties. Jersild (1931) shows that P.U awarenesses of college students
largely involve social activities.

Vitl. HEDONIC TONE (FEELING) AND MOTIVATION

Any specific environmental situation may be correlated with an
affective awareness. Environmental stimuli, which are segregated as
motivation stimuli and cause a specific motivation effect, are found
to be correlated with pleasant and unpleasant awarenesses, but also
with indifferent awarenesses. It is a debatable question whether or
not P-U awarenesses are any different in their motivation effect from
those where the awareness is indifferent.  Woodworth (1918) contends
that they are. Also, the question is debatable whether pleasant or
unpleasant affective awarencsses have similar motivation effects, if any.

Many theories have been developed in which feeling (P-U) is
regarded as a motivating factor in learping, in memory, and 1n ac-
complishment or achievement.

A. ‘The Law of EHect' in Leaming (Thomdike)

A pleasant awareness following a reaction is said to ‘stamp-in’ a
learned reaction and an unpleasant awareness ‘stamp-out’ this learn-
ing. A tremendous amount of rescarch has been accumulated in
support of this theory and Thorndike hag many followers in accepting
it. But many psychologists regard the evidence as not supporting this
interpretation of P-U as the cause, and believe that such factors in
the stimulating situation as ‘knowledge of results’ and ‘rivalry’, arc
the causes of the learning. (This theory is discussed in Chapter VII).

8. Reward and Punishment as P-U Motivating Situstions

Reward, or praise, and punishment, or blame, have becn widely
used for tions as motivation stimuli in the training of animals
and chi In learning experiments, a P-U awareness is said to
exist when the eavironmental stimulus is reward or praise (pleasant),
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or punishment ar blame (unpleasant). But the P-U awmea; is
neveramlymd,utheexperimcnulwakisumﬂbperfomedwith
animals and children. It is an assumption that P-U is the cause of
learning.

C. Interests (Complex Affective Awarenemes) sad Achlevement

In the field of interest measurement the theory has developed
that interests are motivating factors in success, but there is little positive
evidence upon this point. Several investigators have attempted to

istinguish sticcessful and unsuccessful salesmen by their interests only
to find that there are no discriminating interests of successful ssles-
men {Ream 1924, Craig 1924, Freyd 1926).

D. Maetivation Effects of Feoling on Memery

A popular ‘common sense’ theory has developed that pleassnt
events are remembered better than unpleasant events, Psychoanalytical
theory embodies this conception and states that we tend to forget
the unpleasant more than pleasant. Research supports this con-
tention but not to the extent usually thought to be true. Henderson
(1911), reports results as follows for recalled incidents: P = 55 percent,
I=12 percent, U =33 percent, but he points out that agreeable
incidents in our lives probably far outnumber disagrecable ones and
Fl proved Henderson’s contention. So the problem becomes one
of of recall of P-U events when presented to the subject
experimentally.

Pleasant cvents are likely to be recalled more frequendy than
unpleasant events, but not in anything like the same pro as
were carly indicated. For cxample, Thompson (1930), ag: havin,
subjects write down P-U events as they occurred finds that on
two weeks later, 33 percent of pleasant and 31 percent of un-
sium are recalled, and one month later 24 percent of pleasant and
9 percent of unpleasant are recalled.

E  Moetivation snd interest in Recall of Tasks

Zeigarnik (1927) showed that uncompleted tasks were recalled
lboutinmpcm' of two to one over completed tasks. She further
showed interesting tasks, which were not completed, were re-
called in sbout the same ratio to indifferent tasks. But interesting
tasks, which were completed, were recalled in much larger proportions
(65%), while 39% of unin;cmsting tasks were recalled. Thus, motivs-
tion (psychological tension) appears to be separated from plessant
ness as the essential cause of recall. pe

IX. HEDONIC TONE AND SOCIAL ACTIVITY

A. [Esthetics

The development of literature, and ic, depend
their appeal to feeling. l':’lat'cl\ingfordnmz‘;‘otsmvd‘wdu”l:
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??ﬁhefic satisfaction, con:::l\n Tn&:& of the stimulating situation
expressiveness’ or ‘touality of ¢ is regarded as highly im-
portant. The investigation of the P-U of isolated toaes, colors,

and so on, contributes less to knowledge of esthetics than does the
study of complex meaningful wholes. Those riments (and they
have been few) in which the P-U of meaning of the stimulation was
subjected to study, indicate that there is even greater individuality in
these affective awarenesses than exists for single colors and tonal fusions.
What uniformity of feeling there is for meaningful wholes scems to
be duc to the form, color, rhythm, and so on, of nature, and to
such deviations from nature as have social approval.

8. Secial Gromps
Society is an organization of social groups, which are related or
unrelated, based upon various psychological factors. One very im-
nt factor causing social organization is commonness of feeling
(like P-U). Affective awarcnesses (interests) are found to be correlated
with social organization.
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THINKING
CHarter XIV

INTEGRATION IN AWARENESS

The various sensitivities (which are correlated with environmental
stimuli) and the recalled sensitivities of earlier environmental events
are under the direction of stimulation in awareness, which is termed
the intent. We observe what we intend to observe, and we remember
what we intend to remember. Integration in awareness is caused by
the intent or nearconmscious tendencies. Awareness is activity, just
as is behavior. Awareness events follow awareness causes, which in
turn become causes for later events. Awareness is integrated mn all
its dimensions by intent. Intent determines the clearness of structural
dimensions as well as the sequential flow of conscious activmy

(thinking).

I. THE AWARENESS SITUATION

Stimulation in awareness is comparable to stimulation in be-
havior. What is reaction in behavior becomes the stimulus of other
reactions. So sensitivities in awareness become the stimuli of other
sensitivities and recalled sensitivities.

A, The Dovelopment of Awareness

Awareness is always in development. One's awareness of the
moment leads into another. James’ ‘Stream of Consciousness’ llustrates
this action. Awareness, according to James (1890), is always in
flux, but there is a sequential flow, for which there is cause and effect.
The *Stream’ is made up of smaller streams and there are cross currents.
Each smaller stream is a unitary sequence of sensitivities. Attention is
a term designating those streams occupying the focus of the ‘Stream
of Consciousness’. Intent is a term designating the stimulus. The focus-
ing of any awareness may be short or long in duration and focal aware-
nesses of an carlier moment may drop deep into the channel of near-
conscious activity. But they may return again to focus at 2 later period.
Or they may take their place as unconscious activity. The unconscious
is awareness of the past which is difficult to recall in other than very
sketchy dimensions.

203
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8. Seccessiva Awarenesses

Successive awarenesses correspond to successive reactions and one
of the tasks of the psychologist has been to correlate these two aspects
of psychological activity. The simultancous pattern reaction, which
is a hypothetical unit of behavior, has a corresponding unit in aware-
ness. A simultaneous awareness is a hypothetical existence, except
in reports of immediate sensitivities, such as the taste of sweet or
the smell of an odor. Awarenesses are always in development under
the stimulation of intent. While a simultancous awareness may be
described, it is but a portion of a stream of successive awarenesses.

fl. ATTENTION

Attention is a process of focalization of sensitivities in the awareness
situation as it flows forward in development.

A. Stimeli of Attention

The stimuli of awarenesses are of both environmental (immediate
sensitivities) and conscious (recalled sensitivities) origin. These stimuli
are called intents.

8. Development of Attention

Genetically, the focusing of attention develops through three stages:
primary, sccondary, and derived primary -attention (Titchener, 1896). .

1. Pamaary. In primary attention the awareness is determined
by any environmental stimulus which is biologically powerful enough.

2. Sxconpary. In secondary attention there is conflict of aware-
nesses with any one focusing only for a moment.

3. Dzarvio Pusaxy. In derived primary atention a conﬁgurai
tion of semsitivities (immediate and recalled) has overcome the op-
position of others and is focused with considerable duration. This
1s the awareness situation when an individual is said to be interested
in his task.

C. Titchener’s Seven Laws of Attention

Titchener (1908) gives seven laws describing the process of atten-

tion in the awareness situation,

1. The awarenesses attended to become clearer and more distinet;
the awarenesses attended from are rendered less clear and distinct.

2. Under certain conditions, the awarenesses attended to become
more intense as well as more clear and distinct.

3. Under certain conditions, the awarenesses attended to become
more dursble, as well as more clear and distinet.
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4. There are never more than two degrees of clearness and
permanence observable in the awarenesses of a given moment. The
difference is maximal in the case of ‘absor attention, minimal
ir that of ‘roving’ attention.

5. The state of attention is of comparatively short duration; or,
as it is usually put, the attention fluctuates.

6. The awarenesses attended to cannot exceed a certain proportion
of the awarenesses constituting the total awarenesses of a given moment;
ar, as it is usually put, the range of attention is limited.

7. The awareness attended to rises more quickly than other
awarenesses stimulated simultancously with it

JIl. TASK AND INTENT

Sensitivities and recalled sensitivities form what has been called
the structures of awareness. The structures of intent are reported in
iptrospections as sensitivities and recalled sensitivities. In the obser-
vation of the course of awareness it is noted that there is an osciliation
between the awarensses of the zask and the awarcnesses of why and
how to do the task, which are calléd imtens. This division of aware-
nesses is necessary to an understanding of action and thinking. In a
dynamic psychology the experimenter is concerned with causes. The
distinction between the awarenesses of intent and of task is not necessary
to a study of structures.

A. Task

A simple task may be one of immediate sensitivities or recalled
sensitivitics. But where a rosc is presented for smelling, or a chord is
sounded for hearing, there is an intent to smell, or to hear, although
one often thinks of this awareness situation as a sensitivity determined
by the environmental stimulus. All sensitivities are awareness actions
involving an intent to observe, or a near-conscious counterpart of this
intent.

5. (Intent

Tbeintcntmaybeonetoobserve,towork.tolum,mdsoon.
It is the driving sumulus of the awareness situation. The awareness
situation in action, such as in performing mental and physical work,
includes awarenesses of the task and awarenesses of intent to perform
the task. There is an oscillation in clearness of these sensitivities,
or of the focus of attention between these two structural aspects of
the awareness situation.

V. CLASSIFICATION OF INTENT
A classification of intent, or driving stimulation in awareness,



206 GENERAL PIYCHOLOGY

A. Intont (Cerman Term, Aufgabe)

Intent is a very focal awareness operating as the stimulus to
later awarenesses. It is described often in introspection as :veﬁml
It may involve a of work, including minor goals as a3
methods of accomplishment.

B. The Mentsl Set (German Term, Einstellung)

The mental set (motor set) is near-conscious intent, which is the
stimulus to most psychological activity. The goal is not very clear to
the individual reporting his awarenesses, but there is a clearly describ-
able motor set, which is reported as a kinesthetic structure. In the emo-
tional set, which is a special form of the mental set, the awareness
situation is congested and its structure unclear.

C. Determining Tendoncy (Woodworth’s ‘Activity in Progress’)

The determining tendency is the mental set after the activity is in
progress. 1t is the driving stimulus observed in Awareness, Sometimes
the individual is unaware of what he wishes to do. He reports that he
“just keeps doing it”, which is a common report in ‘automatic activity.’

The mental set and the determining tendency are genetically older
developments of intent. The ‘wish’, ‘need’, and ‘desire” are determining
tendencies.

V. THE GENETIC DEVELOPMIENT OF INTENT IN EXPERIMENT

The devclopment of intent is often studied in the fore-period
of the instruction, mid-period of the plan, and after-period of resolv-
ing of intent. This division is used for experimental purposes.

A. Fore-period of Instruction

When instructions to perform any activity are administered, as-
suming that there is awareness of these instructions by the individual,
an intent may be developed to follow the instryctions, or the aware-
ness of them may be only momentary and there is a rejection of
instructions.

1. ‘New’ Intent. Each ‘new’ experimental intent is the product
of instructions (immediate sensitivity), but it is also the product of
a background of intent, mental set, and determining tendency, some
of which may reach far back into the individual’s adjustments to
similar situations in early life. Such is true of all intents, whether
in the laboratory or in practical everyday affairs.

2. Inotvipuar Dirrmazncas. There are differences between in-
dividuals in the acceptance of instructions, showing the influence of
past intents. These differences are evident where reactions of ac-
complishment are correlated with intent. The differences observed
between individuals in educational and industrial tasks are
not only of capacity to do these tasks but intent to accomplish them.
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8. Mid-peried of Plan

The intent is always in process of devel nt. Sensitivities
(correlated with environmental stimuli) and rcca?cs‘:warcneua, such
as plans of performance in similar tasks in the past, influence the
development of intent in the same manner that intent was developed
in the fore-period.

1. Dazscarrrion or INTENT. There is usually less detailed aware-
ness of intent in the mid-period of the task. Often, intent takes the
form of a mental set to do the task, and the observer finds difficulty
in describing it.

2. Tuz DaveropmenT or InTeEnT. The intent is frequently re-
vised in the mid-period. Reports of intent during this period show
that the plan of work is always changing and that any pew aware-
ness may influence its development. New instructions, similar to
those of the fore-period, cause an increased awareness of intent.

C. After-period of Resolving Intent

Intent is resolved in awareness, following the consummatory aware-
ness of the task which achieves the final goal.

1. MenTaL Ser. By this time stimulation is usually in the form
of a mental or motor set (Einstellung). The development of intent
in long continued successive awarenesses, providing there are few
awarenesses influencing its development, is always in the direction
of less and less clearness of its structure.

2. Increasep Focarizamown. But awareness of intent may be
increased at this time in the checking of the consummation of the
successive awareness with its guiding plan and goal.

3. Resorving ofF InTENT. The intent of one successive awareness
is resolved into intents to perform other tasks. Its influence is observed in

later psychological activity.

VIi. RELATIONSHIP OF ENVIRONMENTAL STIMULUS, INTENT,
AND REACTION

The experimental aim of most investigations of intent is to trace
development over a period of time and to compare the changes in
intent with changes in environmental stimuli and reactions.

A. Relation of Stimulus and Intent

A relationship exists between the environmental stimulus and
the intent, but it is not a one-to-one relation. Past intents in similar
tasks contribute to the intent which is developing. There may be
(1) an acceptance of the new awareness of instructions, or (2) a
rejection. In either case this is caused by mental set. Under (1),
the acceptance of new instructions, introspection shows a verbalization,
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or partial verbalization, of “I will do it”, or a motor (kinesthetic)
set to do it. Under (2) there is similarly a verbalization or partial
verbalization of, “I will not do it”, or “I will work as I have been
doing”, etc., or kinesthetic scts to continue the task as before. Aware-
ness of any change in environment is accepted or rejected into the
plan of the intent. Present mental sct determines this. Awareness
of an environmental change does not necessitate a development of
intent in relation to it. This is illustrated in situnations where work 13
being performed under conditions of distraction. The distraction stimu-
lus, of which the worker is aware, does not necessarily influence the
intent of the worker. Also, there appears to be no unconscious in-
fluence of changing environmental stimuli- upon the intent, slthough
this is a debatable point.

B. Relation of Stimulus and Reaction

There is not a oneto-one relation between the environmental
stimulus and reaction. Prediction of reaction, as is done in mental
measurement and in behavior studies, is in terms of probability whach
allow for motivation influences other than those of the controlled
environmental stimulus. This is well known in objective studies.

C. Relation of Intent and Reaction

There is-a close relationship between intent and reaction. How
close this is, is undetermined because of incxactness in the quantita-
tive measures of intent. Theoretically, the reclationship should be
perfect for possible tasks. Changes of accomplishment in imental
situations correlate closer with changes in intent than with changes
in environmental stimulus. Awareness of an environmental change
does not necessarily constitute an influence upon reaction. The worker
1s aware of a variety of such changes, but these awarenesses do not
affect the reaction unless they form part of the intent. There
appears to be no unconscious influence of stimulus upon reaction, other
d‘:an of a physical sort.

Vil. PHENOMENA OF INTENT AND MENTAL SET

In 1889 Miiller and Schumann showed that a motor predisposi-
tion (Einstellung), determines the subject’s judgment in lifted weights.
An 876 gram weight, following the lifting of a 676 gram weight,
was judged lighter, when preceded by practice with a 2476 gram
weight in place of the 876 gram weight. The 876 gram weight went
upward more quickly as objective evi of mental set. The method
used in this experiment has formed the basis of numerous investiga-
tions upon intent and mental set.

A. Semsory-motor Attitude in Resction Time

In 1893 Kulpe concluded that the preceding state of consciousness
is important in all reactiontime cxperiments. In reactiontime ex-
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iments intent is focused upon some part of the continuum of events
stimulus to reaction. When focused upon the environmental
stimulus (sensory reaction) the reaction time is lengthened and when
focused upon the fingers and reaction key (motor reaction) the re-
action time is shortened. For vision, sensory reactions average about
290 ms and motor reactions about 180 ms. For audition, the sensory
reaction is about 225 ms and the motor reaction about 120 ms, while
for the electrical stimulation of the skin the sensory reaction is about
210 ms and the motor reaction 105 ms ( Titchener, 1896). Various com-
plications of the intent likewise increase the reaction time as in the
choice, free association, and controlled-association reaction. So the intent
of the awareness situation is an essential causative factor in the reaction.
8. Conflicting Intents
In psychological activity, such as that in a choice reaction ex-
periment, several intents oscillate in awareness. Ach devised a method
i 1910 to measure the force of conflicting intents. First, observers
learned pairs of nonsense syllables until they responded with the second
syllable when the first was presented. Then, Ach instructed these
observers to respond, not with the second syllable which they had
learned, but with a syllable which rhymed with it. He found that
observers would respond with the second syllable, contrary to new
instructions to respond with a rhyme. He concluded that previously
established associations tend to be reproduced, even when the intent
is to respond with something else, because of the strength of the older
tendency. Lewin contradicts this conclusion, however. He (1922)
repea the experiment exactly as performed by Ach. There was
always a response with a rhyme, according to instructions. Lewin’s
conclusion is that the intent determined the reaction and that Ach
had induced an intent to respond with the second syllable before a
rhyme for it could be presented. In other words, the intent at the
moment of response determined the reaction.
C. Strength of Unresolved Intent or Mental Set
A method, devised by Lewin, which has come into extensive
experimental use for the measurement of strength of mental set
(psychological tension), is to interrupt tasks in order to compare the
recall (memory) of these uncompleted tasks with others which were
completed. Zeigarnik (1927) showed that the uncompleted tasks
are recalled in proportion of about two to one of the completed tasks

U

(;6 = 1.9.). Numerous investigators have verified this result,

which indicates the relative strength of the unresolved intent or mental
set. It has been shown that various conditions, such as fatigue and
immediacy of recall, influence the strength of the unresolved intent.
D. The Effect of Environments! Stimulation on Inteat

James (1890) believed that the essential causes of psychological
activity are in awareness and numecrous investigations into the motivat-
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ing effect of distraction, reward, rivalry, and the like, imply that this is
true. Fryer (1934) showed that rhythmic auditory stimulation accom-
panying mental work may or may not influence intent. Previous intents,
or mental sets determine any use made by the individual of environ-
mental stimulation.

E. Intent and Accomplishment

The fact that accomplishment depends upon intent has been
brought to light by numerous investigators. Kiilpe (1904) showed
that specific parts of materials, which one intends to learn, are learned
in proportion of 2:1 over other parts of the same learning material.
Fryer (1934) showed that there are no significant changes in mental
accomplishment without a co-existent development of intent. Intent
determines what one observes, learns, or accomplishes.

Vi, INTENT AND THOUGHT

Numerous investigators during the first decade of the century
came to the conclusion that the sequence of awarenesses, called thought,
and the final result of thinking, called judgment, decision, choice or
conclusion, were determined by intent. Watt (1904) showed that
intent (aufgabe) transforms into judgments a sequence of awarencesses.
The ‘idea of end’ determines the sequence of awarenesses (Ach, 1305).
Fisher (1916) brought out the fact that the direction of the conscious
process of generalizing abstraction lies in the intent. Wheeler (1920)
showed that a determining tendency set up to choose is a series of
anticipatory (incipient) motor adjustments, which was started by the
motor response of actepting the intent (given in the instructions)
to choose.

A. Logical Thinking

All successive awarenesses are directed by a goal. This is called
logical thinking., The goal is defined in various degrees of clearness
in intent. Recently, in animal psychology, Tolman (1932) has shown
that rats with the same physiological drive (hunger) but with dif-
ferent food in the goal box, exhibit different rates of learning. This
is due to different goals (‘cognitive expectations’). A high degree
of specificity of the goal characterizes all logical thinking.

B. Dreams

The difference between logical thinking and dreams is one of
intent. The intent of the dream is less clear and can best be described
as a determining tendency. Psycho-analysis characterizes it as the ‘wish.’
‘Creative imagination’ may often be similar to dreams with no definite
goal; it is often exploratory and under the guidance of a determining
tendency.
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€. Reasoning and Cenerslizing

The concept, the judgment, and the choice are' goals of intent.
Reasoning and generalizing are successive awarenesses directed towards
a goal with an intent that is usually very clear in its dimensions.

D. Thinking

Thinking is any sequence of directed awarenesses. The directing
process is the intemt, or its less conscious counterparts, the mental
set or determining tendency.

" IX. THEORIES OF PSYCHOLOGICAL ACTIVITY

Varieus theoretical explanations of psychological activity, in par-
ticular as awareness is involved, will be discussed in this section,

A. The Locale of Awareness

Where does awareness (consciousness) exist? There have been
many attempts to answer this question. The brain was accepted early
in the history of psychology as the locale of awareness, but contemporary
psychologists are more inclined to regard consciousness as a function of
the entire nervous system and even of the musculature of the body.
Leading theories follow.

I. Sensory Theory. According to this theory the integrauon of
psychological activity (involving meaning) is primarily sensory. Con-
sciousness is an aspect of nervous integration which is determined by
the organization of receptors and sensory areas of the brain. It is a func-
tion of the nervous system at a stage when nervous activity is in the
process of correlation and before it passes over into coordination of ef-
fectors.

2. Moror Turory. In this theory awareness is regarded as
primarily motor. It is an aspect of final action in the process of nervous
integration which takes place in the reaction of cffectors. This theory
postulates an implicit pattern reaction for each pattern awareness, while -
the sensory theory does not. According to the motor theory, aware-
nesses are verbal, muscular, and glandular reactions not expressed in
overt activity. Thinking is implicit reaction. Consciousness exists in
minute reactions of effectors.

3. Centrar Tueory (Tueory of BraiNn ReacTions.) Awarenesses
are reactions of the central nervous system, particularly of the cerebrum,
which take place independently of afferent or efferent nerves, but may
finally culminate in action of effectors.

All three of these theories are accepted by leading psychologists
today. The central theory, however, has the least scientific support.
Any onc of the theorics recognizes a series of psychological events
carried on within the organism and observable in the activities of aware-
ness and of the nervous system.
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B. Theory of Stimulstion

While an experimental definition of stimulus describes it as some-
thing specific in the environment affecting an organism, such as a
certain brightness or pain, the true stimulus for an organism is a total
situation in which various specific factors have an integrated effect.
Often, this stimulating situation is defined as affecting receptors, but
where possible it is defined in awareness, as intent, where contributing
to the total stimulating situation is the mental set of past experience.
Occasionally the effect of past experience in the stimulating situation
is defined in terms of the nerve impulse, or it may be defined in terms
of reaction, as in animal studies, The stimulating situation affecting
an organism at any onec time includes the obsecrved changes in the
environment along with effects of maturation and past integrations.
Usually the stimulating situation involves some core or goal which
cannot be eliminated by one or several reactions. This is deéncd as the
driving stimulus of the organism.

C. Theory of Sensitivity

Sensitivity is correlated with stimulus and receptor excitation and
these factors are involved in the explanations of sensitivity along with
those of nerve organization and discharge of impulse.

1. InTEnstry or Senstmwity. Generally speaking intensity of
sensitivity is correlated with the energy of the stimulus. The intensity
of the visual and auditory sensitivities is a function of the amplitude
of the waves. For other departments of sensitivity the correlation is
not so clear and the intensities of the awarenesses are said to be due to
‘more’ or ‘less’ of the stimuli. As an exception to this rule, in audition
and vision the intensity of sensitivity is found to be affected by stimulus
frequency as well as stimulus energy.

a. Receptor Theory of Intensity. Different cells of a recepror
vary in their absolute threshold and the assumption is made that in-
tensity of sensitivities depends upon the number of receptors stimulated.
Stimuli having high energy values spread and activate a larger number
of receptors than do stimuli of lower energy values.

b. Nerve Theory of Intensity. Two general principles of nerve
action are involved in a neural explanation of intensity of sensitivity:
(1) the multiple fiber principle, which states that stimuli of greater
amplitude cause the excitation of a greater number of nerve fibers
through the increased number of receptor cells affected; and (2) ke
frequency principle, which states that stimuli of greater amplitude
cause a greater frequency of discharge of nerve impulse in the neuron,
The all-or-none law established the fact that a neuron once activated is
independent of the energy of the stimulus, but stimuli having different
energy values cause different frequencies of discharge of the impulse.

Also, neurons differ in their capacity for frequency of discharge. The
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frequency theory attributes intensity of the sensitivity to the number
of impulses in a unit of time. However, according to the membrane
theory of nerve action the capacity of a neuron for discharge is limited
to a rate of not more than 1000 a second for man, a rate which is lower
than that necessary for the intensity differences in various d

of sensitivity. The Volley Theory (Wever and Bray, 1930) combines
the frequency and multiple fiber principles in an explanation of the
intensity of sensitivity. As the stimulus energy increases, the frequency
of impulse in any one neuron increases, or the number of neurons
activated increases, or both, and the total frequency of impulses at
any one moment accounts for the intensity of sensitivity. Hence, in-
tensity of sensitivity is comparable to the frequency of the nerve impulse.

2. Visuar Senstmviry. Visual sensitivity consists of light and
color vision, which is caused by achromatic and chromatic stimulstion.

a. The Duplicity Theory. Von Kries (1894) postulated two
sensitivity differences in the receptors of the retina: light sensitivity
from the rods, which are activated by achromatic stimuli, and color
sensitivity from the cones, which are activated by chromatic stimuli.
The duplicity theory is supported by the facts differentiating rod and
cone vision and it has general scientific acceptance.

b. Theory of Achromatic Sensitivity. Achromatic sensitivity is a
photo-chemical process in the retina. The rods contain a sensitive sub-
stance, known as rhodopsin or visual purple, which is unstable in the
presence of radiant energy. Light waves impinging on the retina cause
a chemical reaction in the light-sensitive substance of the rods and
during a process of decomposition give rise to visual awareness at some
later stage as a function of nerve action, A reversable chemical reaction
sets in upon the removal of the stimulus giving risc to after-images as
a part of the metabolic process.

c. Theories of Chromatic Sensitivity (Color Vision). As carly as
1801 Thomas Young had formulated a theory to account for color
sensitivity. This theory was extended by Helmbholtz (1852) and is now
known as the Young-Helmholtz theory. According to this theory
there are three distinct kinds of photo-sensitive cells in the retina,
cach of which differs in receptivity of different wave lengths. For onc
kind of cells, sensitivity is greatest in the red bands of the spectrum,
for another in the green bands, and for the third in the blues (violet).
The different color sensitivities are due to the stimulation of all cells
but with different intensities. Absence of external stimuli, and con-
sequently absence of excitation in any of the cells results in an awareness
of black. Mixture of red and green stimuli produces an awareness of
yellow; mixture of yellow and blue gives an awareness of white (at
some level of brilliance on the black-white continuum); and mixture
of red, green, and blue also gives awareness of white. Thus there are
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three kinds of receptors, which when properly stimulated will give
. rise to awarenesses of all the colors inclugmg black and white.

Hering (1878), also, postulated the existence of three different
retinal substances, but each when activated can cause two visual sensi-
tivities. One substance reacts to red or green, a second to blue or
yellow, and the third to black or white, Anabolic activity in the sub-
stances results in awareness of green, blue, and black while katabolic
activity produces red, yellow, and white. The white substance is
stimulated by all photo-stimuli while awareness of black is due to the
normal anabolic activity in the substance in the absence of external
stimulation. Each of the other substances is stimulated only by a
limited range of wave lengths.

Ladd-Franklin (1924) proposed an evolutionary theory to combine
certain features of the preceding theories. She posits a primitive photo-
chemical substance which is activated by any photo-stimulus, and which
originated in the rods of the primitive eye. The possessor of such an
eye would have awarenesses of the black-white continuum only. From
this primitive substance a new substance has evolved which is activated
by stimuli for blue and yellow. The yellow-sensitive element further
evolved to become sensitive to reds and greens. Stimulation of the
red-green element causes decomposition and upon recombination the
yellow substance is formed and an awareness of yellow follows. If the
blue element is also stimulated, the blue and yellow elements recombine
to give the gray element and the resulting awareness is of white or
gray. Black is due to the simple vital activity of any or all of the
clements.

Each of these theories stresses some aspects of the visual process.
In the Young-Helmholtz theory the independence of the three elemental
hues: red, green, and blue, is emphasized. In the Hering theory the
phenomena of monocular color mixture, antagonistic and complementary
colors, and negative after-images are emphasized. The Ladd-Franklin

ignores many of the phenomena of binocular color mixture.
Hecht (1928) stimulated the retina of one eye with red and the cos-
responding retinal area of the other eye with green. The resulting
awareness was of yellow. This phenomenon is unexplained by any but
the Young-Helmholtz theory which is favored today by most psychol-
ogists working in the field of color vision.

3. Avuprrory Sensimvity. Auditory sensitivity is explained as
due to central analysis of sound in the brain or peripheral analysis as
a function of the reecptor mechanism. Rutherford’s telephone theory
(1887) assumes that the different fibers of the auditory nerve act as a
telephone circuit when stimulated by the structures of the inner ear
and the analysis of the sound is a central function. But most psychol-
ogists, today, accept somc peripheral explanation of auditory sensitivity.
Ewald (1899) and Meyer (1907) explain hearing as of peripheral
origin. Ewald developed the sound partern theory in which any com-
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plex sound wave is reproduced exactly on the basilar membraue through
different vibrations of its segments, causing differences in auditory pitch
and intensity. Ewald demonstrated this theory with an artificial mem-
brane composed of rubber. In a displacement thcory, Max Meyer
attributes auditory analysis to the displacement of the basilar membrane
as a whole. Pitch is duc to frequencies of displacement and intensity
to amount of displacement, and the resulting frequency and number of
nerve impulse.

Resonance theories have attributed analysis of pitch and other
dimensions of tone to the rods of Corti, the hair cells, the tectorial mem-
brane, the basilar membrane, and to all of these structures together.
Helmbholtz (1877) explained pitch as due to the sympathetic vibrations
of the 24,000 fibers of varying lengths in the basilar membrane, which
are mechanically stimulated by the ear mechanism. Helmholtz's resonance
(harp) theory, with various modifications, is widely accepted as con-
forming to most of the known conditions of auditory sensitivity. The
fibers of the basilar membrane are three times as long at the apex as
at the base. It is assumed that different tensions are produced by the
ligament, which is larger at the base. Also the rods of Corti, weight-
ing the fibers of the basilar membrane, are largest at the apex. Thus,
a sufhciently wide range of sympathetic resonators is believed to exist
for the reproduction of all sound sumulation within the range of
hearing. A given clang, with its overtones. may involve a broad band
of the basilar membrane, but in general high tones are attributed to
the basal region and low tones, with less certainty, to the apex of the
cochlea.

Wever and Bray (1930) have added to the resonance theory an
explanation of pitch differences in frequency of nerve impulse. At a
relatively slow frequency a nerve fiber may respond to each vibration
of a fiber of the basilar membrane, but as the vibrations of the basilar
membrane are increased in frequency several nerve fibers are activated
in successive order and the frequency of the stimulus is represented in
the total of nerve impulses at any one moment.

4. GustaTory AND Ovracrory Sensimivimies. Gustatory and
olfactory qualities are believed to be corrclated with specific differenti-
ated receptors for each quality. Four qualities in taste are recognized
but there is insufficient evidence to say whether or not there are in-
dividual taste-buds for these qualities. It is usually assumed that there
are separate nerve paths for the four qualities of taste but there is litde
neurological proof of this. Even less is known of olfaction as a basis of
theory. The number of elemental qualities has been variously estimated.
Henning (1916) has segregated six clemental qualities while Zwarden-
acher (1895) had decided upon nine. Any correlation which may exist
between the specific qualities and the olfactory cells is unknown.
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5. Tueory or Equiuismtum Seansitivity. Equilibrium sensitivity
is explained as due to the stimulation of the crista of the ampullac by
movement of the endolymph in the semicircular canals, and by the
stimulation of the maculae by the movement of the otoliths in the
vestibular sacs. The nerve endings in the ampullae and the maculae
formn the vestibular branch of the auditory nerve and impulse is relayed
directly to the cerebellum to which is attributed the unconscious function
of equilibrium.

6. Tur Curaneous, KINESTHETIC, aND OrcaNic SuNsiTIVITIES.
Two theoretical points of view exist in the explanation of these sensi-
tivities: (1) That there are special differentiated receptors for the four
qualities of pressure, pain, warmth and cold, and (2) that sensitivity
of surface linings is unspecialized in reception and the so<called quali-
tics are quantitative differences in intensity. While correlations between
the receptor and sensitivity are undetermined, the localization of the
sensitivity in relation to the stimulus is exact for the four qualities in
the cutaneous surfaces, with some degree of exactness in the linings
of the alimentary tract, and more vague localizations in the linings of
the joints and muscles. Nerve tracts to the somesthetic area of the
cortex have been distinguished for the cutanebus (exteroceptive) sensi-
tivities and the kinesthetic (proprioceptive) sensitivities.

a. Cutaneous Pressure and Pain Gradient Theory. Stimulation
of pressure is by gradient deformation of the cutancous surface. This
theory accounts for various pressures as the resultant of the pitch and
rate of formation of the gradient, which is caused by the weight, size,
and movement of the stimulus. Stimulation of pain is due to rupture
of the free nerve endings occurring when a steep pressure gradient is
forrmed.

b. Cutaneous Temperature Gradient Theory. A gradient theory
also fits most of the facts of cutaneous temperature sensitivity. When
the normal outward flow of heat from the body is changed there is tem-
perature sensitivity,. When a negative gradient or abnormal outward
flow of heat obtains there is cold sensitivity. When a positive gradient or
abnormal inward flow of heat obtains there is warmth sensitivity. The
intensity of sensitivity is accounted for by the steepness of the gradient.

D. Theory of Semsitivity Integration

Sensitivity integration involves all exteroceptive sensitivities of the
explicit environment, intero-and proprioceptive sensitivities of the im.
plicit environment and the functional effect of past sensitivities whether
in terms of detailed recall (images) or mental set. Sensitivities would
not be integrated into meaningful wholes without the effects upon the
organism of past experience,

1. Tueory or Expiicit Extensity Sensitvity. A mass of facts
has been collected concerning the exteroceptive cues of extensity sen-
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sitivity, and particularly those of vision, which were reviewed in Chapter
XII. The integration of these cues into space sensitivity is unconscious
to a high degree in the normal adult, as instanced in steroscopy, in view-
ing a painting, in holding a large bundle in the arms, in listening to
an automobile pass on the street, and so on. Essential to all space
sensitivity of the explicit environment, however, are the postural cues
of equilibrium and kinesthesis. All explicit extensity is in refation to
the body, just as is all implicit extensity. Coordination of exteroceptive
cues and kinesthetic cues in explicit extensity must be attributed to
the effect on the organism of past sensitivity and its recall in terms of
function, with resulting orientation of the organism as a unit in its
environment.

2. Theory oF IMpucrt Senstmivity. Implicit sensitivity is not
unrelated to explicit sensitivity, but intent or mental set often unife.
implicit sensitivities of organic pressure, pain, and temperature com-
plexes in 2 way not often experienced in explicit sensitivities. P-U is
essentially implicit and focal under varying health conditions. Implicit
extensity sensitivities, while diffused, are focal in awareness. They are
in ascendency over explicit sensitivities under such conditions as the
autonomic functions, disease, old age, and abnormality.

3. MoveMENT SENsmiviTy. Movement is temporal and extensity
sensitivity, in which definite conditions of stimulation of successive
events are present, whether it be movement of the body or objects ex-
ternal to the body. Extero-and proprioceptive cues in relation to past
expericnce are essential to the integration.

Sensitivity integrates, based on past sensitivities, according to the
capacity (intelligence) of the organism. Measures of learning indicate
development in sensitivity to higher levels of accuracy in relation to
physical measures. Sensitivity is a measure, or group of measures, of
the environment, which always grows in constancy, whether toward
accuracy or inaccuracy in relation to physical measures. Its dimensions
arc correlated with physical measures in varying degrees, but always it
1s necessary to regard sensitivity as a psychological view of the environ-
ment unlike in degrees of detail and integration to the results of
physical measurement.

E. Thaeories of Acting and Thinking (Successive Activity)

Both acting and thinking are successive activity and are described
and measured in relation to a goal. Their chief distinction is in terms
of amount of detail of conscious structures. Acting is gencrally less
conscious than thinking but the degree of consciousness in each is
relative. Usually, acting is distinguished from thinking because it is
investigated in reaction while thinking is studied in awareness. In the
motor theory of thought, thinking is implicit reaction in some form
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or other; thus pattern awarenesses and pattern reactions may be struc-
turely alike. The degree to which this is true is not known, but it is
probable that acting and thinking are functionally similar.

1. EssenmiaLs 1o Acting anp THinking. The following are al-
ways present in various degrees of detail or clearness in thinking and
in ideamotor activity (acting involving consciousness):

(a) There is a goal.

(b) There is a task.

(c) There is an intent to reach the goal by accomplishing the

task.

(d) There are intermediary goals and tasks, and intents to reach

the intermediary goals by accomplishing the intermediary
tasks.

Such successive activity is studied in behavior, as in animal
learning, or in awareness and bchavior combined, as in language
activity, or in awareness alone, as in abstract and symbolic thinking.
Neither motor nor language reactions are essential to this activity, al-
though much successive activity involves them. Also, recalled sensi-
tivities (images) are not necessary, as when acting (and thinking)
progresses as a determining tendency. Essential to acting and thinking
is progress in a task toward a goal determined in intent or in an
unconscious development of intent, called mental set.

2. Creanive Thinking. All acting and thinking is explained in
this manner except creative thinking (and acting), where the organism
reaches the goal without successive activity as a reproduction of past
development (learning). Insight, which is a sudden awareness of the
solution of the task and the reaching of the goal, is introduced as the
explanation of creative thinking. Mechanical trial-and-error activity
might never reach the goal in a new situation and many goals, or
intermediary goals, are attained by a sudden flash of insight. Tnsight,
however, is but a part of directed trial-and-error (by intent) and the
‘insight flashes’ are from past experience.

All psychological activity can be thought of as acting and thinking.
Pattern awarencsses and pattern reactions are but structural units in
successive activity which are accepted or rejected in relation to the
goal under the direction of intent or mental set.
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learning and, 114

Brain stem, 153-154. 168

Brightness, 32, 44, 45, 173

Brightuess cunstancy, 180-181

Broca area, 163

Bulbar nervous system, see sympathetic

NETUONS SYIIEM
Burdach, column of, 167

. A., see chromological age
cnt , see intelligemce
Cer y, 149, 154, 156

oontnctile. 24; functions of, 23; nerve,
149, 150, see also memrom; theory, 23

Centers, see wervons system

Central axis, 167; see also servows system

Central nervous system, see nervoss sgysiem

Central tendency, 91

Cerrbellum. 153, 154, 156; see also mervoms

Cerebro—splml fluid, 154
Cerebro-spinal nervous system, 26, 152; see
also nevvous tystem
Cerebrum, see also mervows system
areas of, 156; convolutions of, 156; cortex
of l“f 1166é 168; hem»spheres of, 183;
o

185
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Clearnces, 30 , 96
Cochlea, 34, 167 Dementia prascox, 138
Cochlear dust, 34 Dendrites, see
Cold, 42; see also temperature and cuteneons Depth 183
1ag ltlch set WETYVous sysiem,
pandmial Q& 41, 174; receptors for, X
Cdo . lee slso visual semsisivity Determining tandende-. 58, 73, 206
¢ . 32; deueu, Jl. e- Determinism
mtnry, 2 laws § u-mnu. 32; Difference lfm
!nmid 2, 44; qmllﬁu. Difference tone, JS
30 zem. l : theory, S, 213 zones, Dimensions
31, of lﬂectwlty. I9Ju 7of nwnreneu{ﬁl'? 193;
ored emotions, ; of senmsit es, 3O.
cC:l‘u hﬂ:no 5 . Di 175 “en:ll:ii:in‘ -
s f 67 [ .
of Burdu:h. 167 of Goll, D“irecﬁon en ty

Combination tones, 35
Commi

theory of, 3

Concrete unel! igence, see inte
Conditioned reaction, 51-53, 104

igence

, 120, 124
Conditioned refiex, sec reaction
Cones

Coordination centers, sec servous systemm
Cord, spinal; sce wervows system

” '’
poin, pressure, ilempeveture, touch,
mb’

Cyclopesn eye, 183

Dack adeptation, 35
Diared sesetien,

of awareness, 188; emotional, 117, 120
Displacement theory of audition, 215
Distance

awareness, 36; sensitivities, 30, 177
Distraction, 69, 71. 72

‘Donder’s law, 183

Double aspect . 4
llgm:ible images, 183.59!85
rainage , 159, 168
Dreams, 210
Drives, 58-62
animal, 61: deﬁmhm of, 58; physiological.
73; nfength of, 61; see also motvvetion
Dnvmg mmull 60, 64
iam, , 2, 3, 4

Duplicity theory, 31, 213

Durs mater, 154

Duration, 30 173; see alw protennty
Dyntmometer 70

Dynamogenesis, 63, 68

Ear drum, 34

Educational aptitude, 84
Effect, Law of, 112, 199
Effectors, 151, ISZ 157

classification of, 24; icit, 183 .
(hnduhr 25 26 in dt. 25 H
vation o untary,
muscle, 25 oome.

Efferent mrom. oe wm
Efferent tracts, sec fracts
Eidetic imagery, 143, 175
Einstellung, 58, 72, 206, 208
Emotions, 53, 55, 117-134

End brush, 150; see alsc newron

Endocrine glands, 25§
cealriviey “and.

Enda)ymph. :M, 39
'us zé zs i-!u
‘v . Clt,

106
ailibri; muu
Eq th "te,nme 39; endolymph,
3 cmuhmm’l 34 oithe,” 381 qualivies,
39; v, 38 58, 357 semi:
circuhr canals and, 38, 39, 167; stimull
;(’ ; theory of, 39, 216; utr 38,
Equivocal stimuli, 180, 181
K]
200
Eustachean tube, 34

offectors, 25, 133; emotiens,
126 lﬂ; -zﬂ-nut. 2, 28;



, 30, 173, 181-188
hﬁ'ugy 38, 3 .’us 186; coes, 177, 183,
m 'ou.ccm sz'nd Iﬁ“or&anic 177.

hase @
t':u, 7 m:tunl 181; theory of, 216,
vuull Jj -18

ve trlctl see tvacts
Exteroceptors, 23 39, 60, 165

Extroversi 138
Evolution, ry of, &
Eyelid reflex, 52

Facilitation, 26

cxperl iments on, 67; social, 67, 68
peie,

sar
Fecblemindedness, 84, 92, 93, 97 -
Fecling, see affection
F:berl mulcle and nerve, 24

, 173
;ﬁu internll, 178
Pissures, ste mevvous system
Foramen magnum, 153, 154, 158; see also
nervons System
Forgetting, 100
Form boards, 81, 82
Pormal ducxphne. 111
Fovea centralis, 31, 13, 18
Free association, 68
Free nerve cndm;., 40, 41
Free will, 3, 1
Functional raycho-ea, 138
Pundamental! tone, 3§

G, 77; see also imtelligemce
Galton bar, 7

Galvanometer, 121

Ganglion, see mevvoss system
Generalizing, 211

Geniug, 92, 93

Gestalt, 173, 174

Ghnda. 24, 25 26, 63, 122, 131, 164

duct, 25; dut:tlcss 25: emotions and, 122;
mdmﬂne. 25. mrmahu and, 1313
tivsues of, 24

Goal idea, 62
Goal method, 61

Goals, 58. 63 72, 210
Goll, column of, 167
Grade norms,
Gradient thaory of cutaneous sensitivity, 216
‘Gray matter,’
Group tests, see fests
Growth curves, mental; tee intelliigence
Gustatory sensitivities, 29, 37
adaptation in, 44; aftection in, 195; centers,
165; extensity in, 38, 177; mtenllty in,
38; neznhve after-sensitivities, 174;
pl"le of, 3 positive after-sensitivi-
ties, 174; qualmn of, 38; receptors
for, 37, 167; stimulation of, 37; taste
29, 167; taste cctnbedmu. 33;
theory of, 215; threshold for, 38

Habits, 53, 99, 102
Habitual renctlom. 83, 54, 8§
Harmony, 3§
Harp theory of audition, 21S
Hearing, see auditory sewmsitivity
Heat, sce warmth and cutameous sensitivity
Hedonic tone, 191, 193; see also affectivnty
Heredity, 47-49
Heuristic hypothesis of affectivity, 197
‘Hidden Man' theory, 1
Hormones, 2%
om S0 BOYTONS system
Hovopteric cirele, 184

Hue, 32, 33, 44, 45, 173
Hunger, 43, 60, 61, 62
Hypothesis, sec theory

1dea, 2, 4, 171, 172
Ideaimn. 72

Idiot, 93

Yllunons. 182, 18%
Imnxe. 175 l&l 185

87
mzimtmn. 188, 210

Vmbecxle, 93
Immediate sensitivity, 171-174
Implicit
action, 26; effectors, 25; emotional reac-
tions, 118, 120; earnin 99; reflexes.
50; munty, 217; trial and error, 103

Imprewon 99
method of, 193
Incentives, 61-63
Individual tests, see tests
Inhibition, 26, 50, 53
Inner ear, 34, 38
Inner steer, 58
Innervation of effectors, 24
Insanity, see pcnondﬂ; abnormal

Insight, 103, 108, 114
Insplratlomcxmratmn ratio, 122
Instinet, 53
Integration, 21, 47
aspects of, 22; awareness and, 26, 188,

189, 203; chemical, 26; conscious, 26
45, 216; mechanisma of, "157; metabolism

and, 26 nervous, 26. 149 151, 168
p.hynologxal 26; structural unit of. H
theory of, 216

Intelligence, 52. 75-96, 108

Intelligence quotient (IQ) 88, 90, 92

Intelligence tests, see tesis
Intennity, 30, 173
auditory, 36; .ud:wr{ extensity and, 186:
ethbnum 39: frequency theory of,
212; gustatory, 38: kinesthetic, 42:
muluple fiber theory of, 212; nerve
theory of, 212; olhctory 37; PU and,
195; receptor thcary of, 212; sensitivity,
176 212; wisual, 33; voﬂey theory of,

213
Intn;t],OZG, 58, 61-63, 72, 172, 180, 200, 20S-

Interests, 135

emotions and, 127; free associations and,
197; motivation lnd 200; tests of, 135,
197; vocational, 61

Imerocephve trucls, see nevvows

Intercceptors, 24, 42, 60, 72, !65

Intertone, 3%

Tntervertebral foramen, ReYUONS

Introspection, 3, 29, 12¢ 171 172

Introversion-extroversion teats, 13§

lnventarics, see tesis

}nmlunury muscles, 25

ris,

system

James-Lange theory of emotions, 125, 126
N D, 35 176

udgment 171, 1722

ust noticeable differences, 36

Kinesthetic sensitivity. 29, 39, 41
absclute threshold, 42; adaphtmn, 43, ex-

tensity, 42, 177; intensity, 42; qnalmes
42; tors, 41; stimulation of, 41:
theory of, 216

Kisng, see clang

Knowledge of results, 69, 70

Korte's Laws of appareat movemer:, 179

Krause end bylbs, 40
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Labyrinth, and non-auditory, 29
led-rmkli.n theory of color vision, 214

emotional, 121; learning and, 100

Laws .
‘all or mome,’ 150, 212; attention, 204;
Bell's, 153 ngness, 113; color

behnm
; disuse, 112; Donder's, 183;
effect, 112 l99 exercue 112; forward

Motivation, §7.72, 108
(99, 200; emotion and, 126,

127; feeling llld. 199, 200 63 interest as,

61, 200; and lenrmnz 103, 108;
punishment u, 49, ’7 199; reward,
69, 70, 71,
Motlve. uncnnmm. 63; sece also motivadion
Motor areas, 162, 163

Motor centers, 1615-45« also mervons system

conducuon, y 112, inten-  Motor end plate, , 162
sity, 1 Korte n. 179 carning, 112;  Motor habits, 99, 102
least eﬂoﬂ. 04; h.ht intensity, 181; Motor learning, 100 . )
Morgan's Canom, 11; Newton's, Motor sensitivities, sec kimesthetic semntivi.
33; mrumoay. 11; practice, 112; ties
primacy, 113; readiness, 112; recency,  Movement sensitivities, 33, 178-180, 217
113 use, 112; Vierordt’s, 182; vivid »  Multimodal distribution, 92
Weber's, 5, 176, 180; Weber-  Muscles, 25
Fec‘mer. 5. 176. accomodation, 31; ciliary, 31; fibers, 24;
Learned reactions, 47, S0 involuntary, 25, smooth, 25 26, 164;
Learning, 47, 48, 99.114 spindles, 41; striped, 25, 26
m curves, 105-107 Muscular balance in vision, 183
Musical aptitude, 8S; see also imtelligence
Libldo 58, 142, 143 Myelin th, see mervoss system
uhpumm, 33
Limen, 33, Native capacity, see tntelligence
Linear perlptchve. Nausea, 39, 43
Lloyd Morgan's Canon, 11} Need,
Localization Negauve after-sensitivity, 44, 174
auditory, 186; of awarcness, 173, 211; Negative transfer of training, 110
of senmitivity, 177, 181; visusl, 183 Nerve impulse

Long intervals, 178
Longitodinal tracts, see trocis
Love, 123

Maculae, )9

Mass u:uvny 45

Maturation, 47, 48, 49, 125

Maze tests, sce tests

Mazes. 61, 101

McDomnll'l theory of instinct and emotion,

9!

M:ﬁu. 180

Meatus, J4

Mechanical aptitude, see intelligence

Mechanical intelligence, see intelligence

Mechanism and drive . 58

Medulla oblongata, see mervons system

Medullary sheath, 149; sce also mervows
bems

34

Meisner eurpuscla. 40

Memory, 6, 11, 99, 172

affection and, 200; for content, 100; for

comtext, 100 genehc stages o( 99, rote,
67, 100

Mental (M.A)), 87.90

Mental disease, see persomality, abmormal

Mental disorder, see persomality, abmormal

Mental faculties, theory of, 6

Mental growth, see imtelligence

Mental set, 58, 72, 206

Mental tests, see fests

Metabolic activity, 25

M'}M i 121 4

of expression, : of impression,

psychophysical, 193, 194 pr

Middle ear, 34

Mind-body theory, 2

Mnemonic devices, 109

Monaaral cues, 186

Monism, 2, 4

Moods, 17

Moron, 93

Mstion, see wotemeni sensitivity

124;

‘all or none’ law, 150; Bell's Law, 158;
drainage hypothesis, 159 168; lrequency
of, 151; h s of resistance, 150,
151; mtenmy of, 151; law of forward
con&ncuon. 150; theories of, 151;

vari-
ability of, 151
Nerves
afferent, 156; auditory, 34; cells, 149,
150, see newron, classification of,
157; cranial, 153, 157; effcrent, 24, 156;
energy, 151, see siso nervons "n’nl
fiber, 24, 149 150, 154; number oi
spmnl, 157 o‘hctm’y. 149 ie, 31;

spinal, 153, 157 tbnory

peripheral, i54;
tracts, see wevvous

of lntcnllty fl

system, tracts of
Nervous integration, see integration, nevoous
Nervous systemn, 33-45, 149-168, 212

Occupauon and intelligence, 95, 96
Octave, 38, 173
Odors see also ol{adory santivity
adaptation to, 44; prism, 36
Olfactie, 37
Olfactometer, 37
Olfactory nerve, 149
Olfactory sensitivity, 29-44
lﬁ;;:ho’n"in 195; f:m";éh::r:l extensity,
nerve, HE: i eﬂnn mem-
brane, 39, 36, ; theory of, 21%
Optic nerve, 31
Order of merit method, 193
Ornn
of Cortl, 34, 167; of equilibrium, 34; re-
ceptor, 21, 23
Organic psychoses, 137
Orpnie sensitivities, 29, 42,
tion, 45; extenaity 177~ qualities,
re:tmnn, 42; stimulation 42 ; theory

3

Pacinian , 41
Paired o ataod, 194
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Pain, 29, 40-42; see also cutansons mam:?
absolute ruhold for, 40; affectivity a

1958; pamn after- -emmmy. 174; re-

eeptou for, 40; referred, 177; theory of,

!’npxllu taste, 37
Paradoxical cold, 40, 41, 174
Paradoxical warmth, 41
Perallax binocular, 185
Paranocia, 138
Parasympathetic, see sympathetic mervous

£, stem
Pnu.-lhr reflex, 51
Pattern reaction, 49
Percentile norms, 88
Perception, 171, 172
Performance acales, see tests
Peripheral theory of audition, 214
Peripbery of the retina, 31
Personal constant, 90
Personality, 75, 127-145
Personality, abnormal, 137-139, 192
Pcr.pecnvc. mul and lhinear, 184
P. G. 122
Phase dlﬁercnnu and auditory extensity, 186
m*““?;m' "933

pic adaptation,
Phrenology

4
Phynul caplmtia, 130
Physiological zero, 40-44
Pia mater, 154
Pitch, 34, 35
Pluuntmu -ungleasantness, see affectinty
Pluralism, 2
Prneumograph, 121
Point scores, 87,
Pons varolii, sen nevvons system
Positive after-sensitivity
gustatory, 174; paiu, 174;
174; u'ul.l ‘174
Post-ganglionic fibers, see mervoms system
Posture, 26, 177

temperature,

Predisposition, 58

Preferences and sflectivity, 198

Pre-ganglionic fibers, see nevvous sysiem

Pressure, 29, 40, 42, 44; sce also cutansous
2ensilinties

Pressure correlate hypothesis of affection, 196

Prestige, 6

Primitive animism, 2

Problem boxes, 101

Productive imaginsation, 188

Projection tracts, see mervows system

Proprioceptors, 24, 41, 60, 16§

Protensity, 30, 173, 177, 178

Protoplasm, 22, 23, 149, 150

Paychic compenasation, 142

Paychoanalysis, 63, 127, 142

Puycho-galvanic response, 122

Paychological fatigue, 43

mi of, 21 ;i history of, 1
Paychophysical dualism, 2
P-{,:hua. 137, 138
P-U, see afectivity
Pusctiform stimulation, 44
MMMMGQ 70. 71 199
eye,
Pupillary sr:ﬂu. sz
Pyramidal tracts, see nevvour sysiewm

Qudl
?tory 34, 173; cutsneous, 40; equilib-
rium, 39; thawry 38; kines c, 42;
orglnu:, 42 of semsitivi-
ties, 29 173 32

Quinke tube. 3§

Race nnd intelligence, 94, 95
Rage, 1
Rating oellel, 130
Reaction, 26, §
affective, 197; arcs,
47; conditioned, see

152; classifieation of,
conditioned reaction,
consummstory, 51 59; delayed, 102;
disintegrative, 117. 120 dyrumc con-
cept of, 63; emotional, 55, 120, see aiso
emotions ics of, 47; habltual 53,
SS -mphut 49 118, 120; inberited,

; instinctive, 53 SS. intent and, 208;
lumed 47, SO, 5 63: maturation of.
47; monvatian of, 59 native, 48, 49,
63; ommuhon of, SJ‘.O_pamrn 25, 26,

49, S8, 99; psycho-galvans 122,
ycbolo(:mﬁ 22 random, S4, 103; re-
flex, 58, sec also I:x, reornmutl

50; simultancous, 26. 53, 58, 60, 99
stimulus and, 208 successive, 26 83,
54, 58 99; it of. 25; vasomotor, 52

Reaction time, 69

Realism, 3

Reasoning, 172, 211

Recall, 99, 101, 200

Recalled sensitivities, 45,

Recapitulation theory, 6

Receptors, 21-43. 151-167

cutaneous, 39, 40, 165; externceptors, 23,

165; interoceptors, 24, 165: proprio-
ceptors, 165; theory of intensity, 212

Recitation, 109

Recotninon. 99, lOl

pai

Reflex, 49- 53 15_7 lj_RL/
Rehll‘nhty

Remcmbenng 187

Reproductive imagination, 188
Reproof, 69, 71

Resonance theory of audition, 215§
Respiration and emeotion, 122
Resanance-volley theory of audition, 215
Response, see rvaction

Retention, 99

172-174, 187

Retina, 29. 31, 167
Revival,

Reward, 69, 71, 199
Rbndopnn 213

Rhythm, 36, 178

Rivalry, 67, 68

Rods, 31

‘Rote memory.* 68. 100
Round window

Rubin’s vase “uﬂon 185
Ruffini cylinders, 40

, 77;: see dlo intelligence

Saccule, 38,
Sacrnl. soe -m-: vstem
Saturation, 32, 13, 44, 45, 173
Scales, see tests
Schneiderian membrane, 29, 36, 167
Scientific method and principles, &
Sclerotu: coat, 31

to‘m: adaptation, 33

Self Tight, e
Semi-circular canals, 38, 39, 167
Sensation, 171; see also sensitvesty
Senge modalities, 29
Sensitive cells, 233
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Sensitivities, 23-43, 171-181, 212-217
centerl. 161; sce aleo pevwons

gu and mﬁdhqemo 94
Shadows in wision, 185
Sheath of Schmnn, 149
Short intervals, 17,
Sight, see mal
Sigma measurement, 7
Sine waves, 35
Si stimuli, method of, 194
S:-I-R farmula, 21, 27, 47
Size constancy, 30. 18}
Size illusions, 18§
sxm and intelligence, 75

mell, see olfactory numvma
Social intelligence, sce intellipen,
social mau\mmn. 61, 67, 71, 73 see also

Souoeeonmmc status and intellilence. 96
Somelthenc area, 165; see also mevvous
Soul. 2

tbqn? of aundition, 214
Scmnd mva, 33

:spuee sensitivity, 177
Sphygmograph, 121

Spb: eter, 121
Sﬂﬁ cord, 149, 153, 154, 157, 167; sce
m

alsc mevvons

w rnl

Spinal nerves, see mervons systowm
Stereoacopy, 183
Stimulation (stimulus), 47
adequate, 51' of -ﬂ'eeﬁon 192; of atten-
tion, . 33, )4 ‘of sware
ness, 57, 172 centers, 161 classifica-
tion of, ‘67: eondmoned 51, 52; cutane-
ous, 3%; deﬁnmon of, 57. of distrac-
tion, 72; of drives, 60. ; driving, 60.
64; of effectors, 24; 118,
120, 123; enviroumental, 45, 5! &0,
63, 72, 73 environmental clunm as,
21; eqml'lmum 38; equivocal, 180, 181;
gumwry, 37; lmpllcﬂ 73; mh:hnnr;
53; integrative, 57, 38, 60; intent, 20
209; anesthetic, 41; mass, 67, 73;
motivation, 67, 70; movement, 179;
nerve, 61; olfacmry. 36, 37: organic,
42; pattern, $9, 60 psychnlouiul
22. mmnhmen% ; reaction and
dun,r,of ; ll. reflexes, ;g
[ total situation as, B
twnd, Sl. 52; wisual, 30O

Superposition in vision, 184
Sympathetic nervous system, 26, 50; see siso

NEVVONS sYStEMR
Synapse, 165; see also mervous rystem
Synesthetic sensitivities, 175

'sctual
ilusions, extensity, 181; two-point
thmbold 1':1 182; 'Vierord¥s Law,
182; see alw cutomeons sewsitivitios
Talent, see satelligence
Taste, see gustatory semsitivity
Taste tetrabedron, 38
Tdeuhne theory of sudftory semsitivity, 214
Temperament, 135
Tmpamure,” 40-44, 174, 215; see aso
‘ ansous semolbivibies

Tmul nulﬁvlt,. lﬂ

Testa, $092
assoclation, l” 194; attitude scales, 136;
andition, 1 éﬂ"‘"‘ 137
tiom, ll. 14; mm
132 Dcwm?
|ll-'l'enmmeut. 135 mnuou. 133,
g; fros associ 1ia, 197 hearing,
in .
sion, 13§; kwt-ko-noﬂ frn
tion, 134; matching, 13; McCallie vmnl
ucuity. 32 Morris Trait Indn. 135:
” ?bi:iltiu. 132; n;gltiph
nmu e  response, uption.
133; perm;;lty, 129; po]zd;on::rohc in-
ventory, ; reca recognuition,
it léfwuusndmrﬁ'?;sl i
20C1 int .
Index, 35 ,:'x";ﬁ 00 TG it
emperament,
138; Wo:év

rotic  in-
veutory, 133; X-0, 134
Tendon spindles, ‘a1
Thlhmel. sec mervoms system
Theories
achromatic sensitivity, 213; action, 217;
affectivity, 196; association, 2; nmmwy
sensitivity, S, 214; awarenesms, 1211;
behavior comnm:m t!nory of intelh.
gence, 77; 2}; central

physiol cal thwry of lﬁmchnty. 197;
centra] ¢ ol emotion, 126; chromatic
sensitivity, color vision, 5 213;

enmpemuon. 14 H 3;
conscious theories of iot l.ena 76
cutancous psin gradient theory,

cutaneous pressure gradient theary 2)6

cutaneous sensitivity, 21§; Cutaneons
temperature ient theory. 216; de
terministh, | displscement theory of
audition, 215; dou e-a8 . 4

inage theory, 159, 168; duslism, 2,
3, 4; duplicity theory, 31, 213; eidetic
type theory, 143; theory

m
51; moﬁonla 125;
cquilibrium muirity. 39, 216; evolo-

tion, 6; explicit extensity lemiuvxty.
216; explosion fuse t oerve im-
puln, 151; faculties, 4 reodom of the
will, 3, 10 fraquency cf ncrve u Ise,
212, freqmeymncy earn-

, 114; menl Qpl"‘? !baor{ of in-

gen olomul
theory of nedl’ 76;
in transfer of training 112 Gen:lt
114; gusts scusitivity, 215; harp
!hmry of audition, 215 ic theory
of learnming, 114; Hering theory of color
vision, 214; beuristic theory of sﬂen-
tivity, 197; ‘hidden man’ theory,
plicit unmivhy. 217; identical eleumm
mn transfer of mum Ill, inherited
preferences, 1 6 h-

~extroversion, NJ
of sensitivities, 316; Jan-bau dnory

of moﬁnnl 125' sensitivity,

216; Ladd-F of color

rinna. 214, la.rnin 113; locu)

luﬂ' thel Yocale { lvmnun. 2 l.
cbounl '8

membrans theo l 151

menul hculde'z 4; w -bod” o

i movenen
-m’:'ny. a7 ulti-fachor (o of in.

multd
??'1’1 nu’ﬂrity‘ glt’ nerve lllﬂ’lll.::
W ?6; o
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of intelligence, 76; tomisaliem, Timbre, 3
3 oth n?ulthi . 215; orln:; ;‘l' e snd fusions, 35
audi ”'-mm'vh;.'ﬂ 914; personslity, Touch blends, 41
140; mlogy, 4; plnrdi;m. M ;rr:icu. m NETVONS Syriem
sure ©ort h’m’ Ly,
196; winl&.ve aninla,o 2; pcyd?w Transler of training, 110, 111

ogical

physical dualism, 2; reafsm, 3; re-
oR| , 6; receptor theory of in-
tensity, 212; resistance at synapses, 150;

theory of auditory sensitivity,
215; resonance- theory of auditory
sensitivity, 215; sensitivities, 212, 216;
sound-pattern dnuq of aud sensi-
tlyityhzu; specific energy of merves, §;

stimulation, 212; synaptic resistance,
i thinking HE i Bagel”

r H A H er O
M/ , 111; eri-di of
b} ty, 71796. two-factor z’o “h;-
187 viewal = sensitivity,  213: wolley

theory, 213; wave motion theory of
nerve impulse, 151; Young-Helmboltz
theory of visual senmsitivity, 213
Thinking, 172, 203, 210-218

Thirst, 42, 62
Threshold
sbeolute, 3341, 151, 176; aoditory, 36;
38; ki ic, 42; learning,

101; olfactory, 37; pain, 40; of sensi.
;i’vitiu, 176; two-point, 181, 182; visual,

%ﬁﬂ ud“m. 77, 103, 108, 114
Two-point, limen and threshold, 179-182
Tympanic membrane, 34
Types, 143
imagery, 187
Unconacious motives, 63
Unfilled intervals, 178
Utricule, 38, 39

Validity, 89

Verbal intelligence, see iwmtelligence
Verbal tests, see tests

Vertical-borizontal illusion, 185

Viscers, 25

Visual sensitivity, 3145, 165-185, 213, 214
Vitreous bumor, 31

Yolume, auditory, 35, 173

Von Frey hair, 40

Want, 58

Weber's fraction, 176

‘Whkite matter,! 150

Warmth, 40, 41, 42, 174; see also cutonsons
sennititity

Wish, 58, 63

Young -Helmboltz Theory of eolor vision, 213






OBJECTIVE EXAMINATIONS

A student is interested in determining quantitatively his mastery
of the subject matter of psychology and in ascertaining his limitations.
For these purposes a series of objective examinations have been pre-
pared and are included in this section. These tests are based on the
foregoing text and on the collateral readings. There are six examins-
tions, two for cach part of the book as follows:

PART A

TEST |  FIFTY COMPLETION PROBLEMS ON PART A
TEST II ONE HUNDRED FIFTY TRUE-FALSE PROBLEMS ON

PART A
PART B
TEST 1l ONE HU]:DRED THIRTY TRUE-FALSE PROBLEMS ON
PART

TEST IV FIFTY MULTIPLE.CHOICE PROBLEMS ON PART B

PART C

TEST V  FIFTY MULTIPLE CHOICE AND COMPLETION PROBLEMS
ON PART C, Chapten X-XI
TEST VI ONE HUNDRED TRUE-FALSE PROBLEMS ON PART C,

Chapten X11-XIV
Sample cxarunenions e fownd in the introduction [pages 12-14).

Directions for Taking the Tests

Upon completion of the study of one of the three parts of the
book, turn to the appropriate tests, remove them at their perforation,
and read the directions carefully. The approximate time required for
each test is indicated in the directions. To consult the answer keys
before taking the examination defeats one’s purpose in taking the
tests. It is impossible to secure a fair estimate of one’s achievement
after looking at these answen.

Divections for Scoring the Teste

After you have answered all the problems in any test, sclect the
2 iste scoring key and remove it from the book. The pages
on :E.ch these scoring keys will be found are indicated at the end
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of cach test. Place the key over the test paper so that the numbers of
the questions are in alignment with the number of the answers. Mark
each incorrect or omitted answer by making a check (\/) on the test
paper. By folding the answer key properly, each column of the key will
match the answer column on the corresponding page of the test.
Note that in some cases more than one answer is acceptable and the
possible answers are indicated on the key.

After the incorrect and omitted answers have been checked count
the number of unchecked answers. The number of unchecked answers
is the score for the test. This score should then be verified by counting
the checked answers and subtracting from the number of problems
in the test. This difference should equal your score.

Comparison of Scores with the Norms

These tests were administered to a group of sophomores enrolled
in a course in general psychology. Their scores were tabulated and
percentile scores computed, which may be used as norms to indicate
levels of knowledge in general psychology. The pages upon which
norms for the various tests will be found are indicated at the end of
cach test,

To compare your score with the norms, locate the score nearest
to yours in the column marked SCORE. The table will then indicate
what percent of the college sophomores made scores equal to or
less than your score. For example, if your score on Test 1 is 34,
then scores of 34 or less were secured by 70 percent of the sophomore
group. Only 30 percent of the group made scores of more than 34.

Remedis! Study

The ultimate purpose of any test is to indicate to the student the
material which he has not mastered and upon which he needs more
study. Examine the incorrect or omitted questions and study agsin
the parts of the text and readings dealing with these topics.



Tesr 1
FIFTY COMPLETION PROBLEMS ON PART A

The number of words nocessary to complete cach statement and
make it true is indicated by the figure in the parentheses. Write
the word, or words, on the line at the right of each statement. There
is no time limit, but the test should require about 40 minutes. The
score is the number of correct answers filled in. The pages of this
test are perforated and may be removed to facilitate use.

(1) integration is not present in the lowest forms 1
of ammal life. .
The motor end plate of the nerve fibre s 10 con- 2
tact with the (2). '
The (2) contract and expand more rapudly under 3

stimulation than do the other eflectars,
The major physiological system of integration 1n

the human body is the (2).
Muscles are of two kinds: (1) and (1).
The ncrve fibre, the (3), and the (2) composc the

neuro-muscular unit.

An cffector 13 2 number of speciatized contractile or
glandular (1) which function as a {1) in the re-

—t A A
e o N oo o»

action of an orgamsm 10.
Psychological stimulation is received by (1). 1.
Chemical integration is through the (2). 12
There are probably many (2) nor within the range [ 13
of any of our (1). ‘L

14,

15.
Specislized functions of protopfasm on the psvcho- 16.
logical level are (1), (1), (1), and (1). 17.

18.
Effectors are classified as (1) or (1) accerding to 19.
their sction upon the eavironment. 20.
Receptors of stomach-ache are called (1). 21
The point at which the optic ncrve enters the retina 2

is called the (2).
The symbul O represents the (1) in an cxperiment 23,

(11
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hlhehumnbmmemynpumpéu-
ceptors for (1) (1) are the most extensive of
any of the departments of-sensitivity.

2).

The tempersture of the skin when the sensitivity is
reported as indifferent is called the (2).

The objective evidence of the activity of effectors
is called (1).

R;:«):eplon may be classified as follows: (1), (1), and
{1).

Accommodation is the function of the (1) of the
eye.
(2) are the receptors of taste.

The probable receptors for cutancous pain are (3).
The (2) transmits vibrations from the middle ear
to the cochlea.

Decrease in sensitivity with continued stimulation is
called (1).

The (1) are cells which are most sensitive to low
intensities of light.

Hair bulbs arc probable receptors of (2).

A third tone, of definite pitch, called a (2) can
often be heard when two toner are sounded together.
The lowest audible tone has a stimulus frequency
of sbout (1) dv. per second.

Quanutative dimensions existing for all seasiuvities |

are (1), (1), and (1).

Three qualitauve dimensions of visua) sensitivities
are (1), (1), and (1),

Three qualitative dimensions of auditory sensitivities
are (1), (1), and (1).

Scoring Key on Page xxix.

24.
25.

The four elementary taste sensitivities are (2) and { 26.
27

28,
29.

30.
31.
3.
33.
34,
35.
36.

37.

38.
39
40.

41,
42.
43,
4.
45. .
46.
47.
48.
49.
50.

SCORE
{Number nf correct
answers)

For interprecation of your score see Norme for Tea 1—Page 1l
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TRUE—FALSE PROBLEMS ON PART A.

If a statement is true, print a T on the line at the left of the
statement; if false print an F. If a statement is partly truc and pardy
false mark it as if it were entirely false. There is no time limit, but
the test should require about 70 minutes. The score is the number
of statements correctly marked. Remove test pages to facilitate use.

L
2.
3.

10.
i

12,
13.

14.

15.
16.
17.
18,
19.

20.

From suditory intensity differences one may gain extensity of awarencss.
The wave length for bluc is greater than that for red or yellow.

Smooth muscle fibres are relatively slower in losing tension than
are striated muscle fibres,

The umbre of a musical instrument is due to it overtones.

As compared with sweet, the forward part of the tongue is more
sensitive to bitter.

Motion and change of positon are essily perceived through at lean
four departments of sensitivity.

Pressure is more important than kinesthetic sensitivities in comparing
the weights of objects.

Disliking a person at first sight is an example of 2 reflex.

The esseonal function of the choroid coat is to prevent light from
filtering in through the walls of the eye-bell.

Only taste scnsitivities are located on the tongue.

Of air vibratons having the same frequency, those with the greater
amplitude give the louder auditory senitivities.

The semi-circular canals are sumulated by rotary motions.

When a pordon of the skin is sdapted to a certain temperature,
other temperatures feel neither warm nor cold.

That part of the retina which gives the clearest vision contains manv
cones but no rods

A muscle fibre may be cither parally or completcly innervated.
Dead black is the absence of all visual seositivities.

The rods, when dark adapted, respond to fainter light than do cobes.
Muscle fibres may be innervated individually. ’

The complexity of the behavior is the etscntal difference between
the instinct and the reflex.

The scnsitive cells of a distance receptor are located on the exterior
of the receptor where they are most exposed to the environmentsl
stimuli.
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21, Pandoxu)colduduetothempomofthewmthreccpwnw

22.
23.
24,

25.

26.

27,
28.

29.

30.
3L

32.
33.

34
3s.

36.

37.
38.
39.

40.
41.
42.

43.
V44,

45.

47.
48.

cold stimuli.
Adaptation of sensitivities is most rapid in taste.

The sarcolemma is a thin covering of the muscle fibre.
The cochlea is the receptor for the equilibrium sensitivitics.

Sugar, salt, vinegar, and coffee are all the stimuli necessary to
produce the primary taste sensitivitics.

Air vibrations having a frequency of 20,000 dv. are at the upper
limit of auditory sensitivity in humans.

Taste receprors are activated only by dissolved substances.

Conditioned reactions cannot be established through the autononu
nervous system.

A reaction is always of the same magnitude as the stimulus which
evoked it

Twitmeyer was the first to produce conditioned reactions in the dog.

A hungry animal will traverse a greater distance 1n a maze than
will one which has been well fed.

Intense puncunform stimuli are used in locating the pressure spots.

A dog can distnguish between 2 metronome beating 100 strokes per
minute and one beating at the rate of 94 strokes.

Inhibition, as weil as excitauon, may be involved in conditioning.

Conditioned reactions cannot be established in lower forms such as
snails and minnows.

Idenucal twins reared apart differ more, on the average, wn physio-
logical devciopment thin do children (siblings) of the same parents,
reared under family conditons.

Nausea is a complex awareness including organic  senmitivities
localized in the throat.

Explicit reflexes which ke place in the non-stnated musculature
are always caused by sumulation of interoceprors.

The threshold of kinesthetic sensitivity of movement i the joints

greater than 5 degrees.
There 15 very litle human activity involving driving stumulation

All instincts are present at birth.

Man'’s conduct is determined more by native behavior tendencies
than is the behavior of lower animals,

The integrative mechanism makes possible the connections between
incoming and outgoing neural impulses.

The negative after-sensitivity can be used to determine the com-
plementary of a given hue.

Since conditioning is a type of learning, it is confined to the cerebro-
spinal nervous system.

Reflexes sre native neural bonds between receptors and eflectors.

Presnatal development of reactions is wholly in maturation

Changes in coascious intent influence reactions.
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49,

50.

51.

52.
53.

54.

55.
56.

57.

58.
59.

61.
62.

63.
64.
65.
66.

67.

69.
70.
71
72.
73.
74.

The difference between two adjscent notes on the pisno is the smallest
difference that can be discriminated by the human car.

A conditioned reflex can be established, even if during the training
period the reward is presented after the conditioned stimulus,

Maturation of reactions is completed at birth and any further
development of the reaction is due to stimulation.

The achromatic visual sensitivities sre blacks, whites, and grays.

The naturally effective stimulus often is referred to as the uncon-
ditioned stimulus.

In the evolutionary development of organisms the effectors appeared
before the receptors.

The psycho-analytic ‘wish’ is a highly conscious intent.

The visual positive after-sensitivity appears after a very short interval
following the removal of the stimulus.

Once a conditioned reaction has been established it remains perma-
nently as part of the individual’s response repertory.

Both hue and pitch are correlated with the frequency of the stimulus.

Most reflexes are subject o modification  with environmenta)
stimulation.

A conditioned reflex may be considered a native reflex.
A fundamental factor in conditioning a reflex is repetition.

As temperature is increased, above 33° C the sensitivity of warmth
is present, under normal conditions, on the back of the hand.
Before air waves can affect the auditory nerve fibers they must give
rise to vibrations of liquids.

Even if the bird-environment be changed, the young bird invariably
has the song of its own specices.

According to the most radical of the rebels against the traditional
instinct doctrine, we do not learn to fear but learn what to fear.
Motion picture studies of the emotional reactions of children confirmed
Watson's classification of onginal emotional reactions.

As a rule, less intense enviroamental stimulation produces weaker
reflex activiry.

A conditioned reaction cannot be eradicated by repetstion of the
conditioned stimulus alone.

Any individual reaction is in reality a reaction to all simuli acting
on the organism at the ume.

Pavlov's techaique for conditioning reflexes permits quantitarive
evaluations of various factors operating in the conditioning process.
Not all physical changes in the environment scrve as stimuli
for peychological actviry.

Paviov has shown that it is possible to develop an inhibiton of an
inhibition to 2 conditioned reflex.

Consummatory reactions are final pattern reactions in a senes of
successive resctions.

As a general rule, learned and inherited reactions are independent
in development.
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75.
76.
77.

78.
79.

80.
81.

83.
84.

85.
86.

87.
88.
89.

91.

92.

93.

94,
95.
96.
97.

98.

&

ot.

According o Mateer, fecbleminded children are not conditioned as
readily as youngsters with normal mental endowment.

Krasnogorski selected ‘the cye-wink reflex as the resction to be con-
ditioped in his experiments.

No human adult reacts in a2 manner that is entirely native in its
development.

Very bright colors and very dark colors are always low in saturation.

A muscular reaction stimulates receptors for the 'muscle sensc’ and
may be the stimulus to a second reaction.

The Purkinje cffect does not occur in the central area of the retina.
The reaction of a conditioned reaction is always conscious.

The simultancous pattern reaction functions usually as a separate
and distinct unit of behavior, as in the reflex,

Foreign people instinctively speak foreign languages.

According to the Young-Helmholtz theory of color vision there are
only three clemental colors.

Moss found that the sex drive was the strongest of the physiological
drives in raum.

High efficiency of reactions is not achieved without ecxercise under
environmental stimulation,

Instinctive reactions are successive reactions.

Cason demonstrated that conditioning was powsible in smooth muscles.

Warden showed that explorauun, or the drive to activity, was onc
of the strongest drives in rats.

A drive s usually present in a complex sumulating situation.

When the indifferent samulus appears first, with the uncoaditioned
sumulus following immediately, we have the best experimental sirua-
tion for establishing the conditioned reaction.

Insunctive reactions are successive reactions which have been or-
ganized largely as a result of heredity.

A third environmental stimulus, which has been disciminated by
a dog in a conditioning experiment, can recnforce a second stimulus
which is inhibiting the action of a conditioned stimulus to the reflex.

Social drives frequently can be defined in terms of conscious intent
Intent is a term applied to physiological drives.
Instinctive tendencies can be modified.

‘Reactions can be classified with exactness into natve and learncd

reactions by use of the criterion: ‘appearance without opportunity
for lcarning.’

Contrast cffect 1n vision is illustrated when a small gray paper placed
on a blue background appears slightly yellowish.

Instinct is adequately defined as “complex modes of reaction present
in all members of a species.”

Maturation develops certain capacitics which produce reactions upon
the occurrence of adequate specific stimuli.

Heredity and environment are both influcaces in mental development
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102
103.
104.
105.
106.

107.
108.
109.
110.
111
112
113,
174,

115,
116.

117.
118.
119.

120.
121.

122.

123.
124.

128,
126.
127.

128,
129.
130.

Anthropoids could speak a symbolic language if they were subjected

to the proper environmental stimulation.

The tendency to be with others, or to desire the company of others,
is called the gregarious instinet.

That the sex drive is the strongest in rats has been confirmed by
Warden and his associates.

*Conditioning’ explains how emotional reactions to words may be
established.

The mother's hereditary influences continue to affect the child unul
birth.

Some sensitivities are stimulated ‘before birth.

Tones have definite pitches while true noises do not

S-I-R means stimulation, impulses, and responses.

The psychological stimulus is always a total situstion.

Integration is a peripheral process.

Therc are two parts of every receptor: sensitive cells dnd reacting cells
Sweat glands are endocrine glands.

The qualitative differences which arise from variations of the overtones
are called differences in timbre.

Discrimination of intensity differences varies with the frequency of
the tones and with dhe level of intensity.

The absolute thresholds of cold and warmth vary for different bodily
areas.

Protensity describes the spatial charactenstcs of the sensitvity.
Each pure color quality is correlated with definite wave lengths.
The mixture of any two colors which are not complementary pro-
duces a color sensitivity of intermediate hue.

The non-periodic sound waves stimulate sensitivities of noise.

The specialized sensitive structure of audinon 15 the tympanic
membrane.

Of sound vibranons having the same amplitude, those having the
lowest frequencies sumulate the greater volume quahty.

Clangs are formed only of 2 fundamental and one overtone.

The number of beats per second is the sum of the frequencies of
the two fundamentals.

Any sensitivity can vary in intensty.
Henning defines six elemental odor groups.

Difference tones are heard when beats number less than ten per
second.

Inwcnsity of olfaction is related to demsity of the stimuli. .
The receptons for olfaction are located on the ongue and palate.

Intensitics of gustatory eemsitivities sre related to the concentrations
of the stimuli.
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131
132.

133.

134,
135.
136.

137.
138.
139.

140.
141,
142.

143.

45.
46.

47.

48.
49.

Exvensity is an important dimengion of gustatory sensitivities.
Qualitative differences in equilibrium scnsitivities have been amply
demonstrated.

Intensity and protensity are lacking as dimensions of the equilibrium
scnsitivities,

The skin is a general receptor equally sensitive to all cutaneous stimuli.
Cutaneous sensitivities are from proprioceptors.

Changes in muscular movements are sensed by means of extero-
ceptors.

Physiological fatigue of receptors is the same as adaptation,

The negative after-sensitivity of orange is blue-green in color.

Cooditioned reactions may be destroyed by cither general or special
imhibit

Binaural is s term applied to the iris of the eye.
The blind spot is a common name for the fovea centralis.

The receptors for pain and for the chemical sensitivity of the skin
are free nerve endings.

It is possible o stimulate the skin simultancously at two point
30 close together that they cannot be discriminated as two points
but only as one.

When two tones are sounded together a third tone, corresponding
to one whose stimulus hss the frequency of the sum of the two
components, may be heard.

Practice tends to increase one’s accuracy in discriminating  pitches.
A sub-liminal! salt stimulus applied 1o onc side of the tongue is
not sensed, but if a sugar stimulus is applied to the other side the
salt will then be tasted. This is an example of adaptation.

The gustatory threshold for bitter i lower than for the other
elemental testes.

Adspration is most rapid for pressure and least rapid in olfaction.
Wetness is a simple elemental cutanecus sensitivity.

The stimulus for sensitivities of hunger is the rhythmical contraction
of the stornsch walls when the stomach is empty.

SCORE

angwers)

Scoring Key on Page xxx1.

For interpresation of yowr score see Norms jor Test Il—Page xli.
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TRUE—FALSE PROBLEMS ON PART B

If a statement is true, print 2 T on the line at the left of the
statement; if false print an F. If a statement is pantly true and partly
false mark it as if it were all false. There is no time limit, but the
test should require approximately 60 minutes. The score is the number
of correctly marked statements. Test pages may be removed from the
book.

L

The brain of s highly skilled juggler cannot be distinguished from
the brain of one entirely unskilled in mapual aces.

Explanations of learning in terms of physiological changes in the
pervous system are bosed only on theory.

According o Dunlap's Beta Hypothesis, if one simply performs an
undasirable act a pumnber of times it will disappear.

Learning is leas cfficient when the learner i not allowed to know
the results of his efforts than when be bas such kpowledge.

Mere repetition s sufficient to produce efficient learning.
One may learn without making any overt response.
Both learned and unicarned reacuons are funcuons of hercdity.

Maladjustment is indicated often by unusual reactions in a2 normal
enviropment.

From one's intelligence it is impossible to draw valid conclusions
regarding his standing on other personality rraits.

No learning will take place if there is no ‘effect’.

Belongingness signifies 2 ‘natural connection’ between the sumulus
and the reaction.

Maze experiments are restricted to children and apimals.
All animals are capable of learning.
Trial-and-crror behavior 15 unique to animals

There is evidence of learning by animaly, even when incorrect
reactions are more frequent and more recent thap correct reactions.

. Overlapping of distnbutions of personality measures for different

groups is commonly found.
Learning is the modificaion of behavior through experience.
‘There is a clear<cut distinction between leasning and memory.
Animals do not display insight.
Insight is 8 special case of trial-and-success behaviar.

=l



=i

GENERAL PSYCHOLOGY

21,

22.

23,

24.

25,

26.

27.

28.
29.
30,

3l
32.

3.
34
3s.

36.
37.

38.

39.

41.

12.

43.

45.

47.
48.

Continued repetition of a reaction may make it occurrence less

The process of learning may involve reacting in one way to a
sumulus and later reacting in a different way to the same stimulus.
People with extremely vivid and lasting imagery are called introverts,
Individual learning curves show a gradual and regular decrease in
the number of errors made per trial.

Wawson found that rats deprived of vision could not learn o run
a maze.
Frequency and recency adequately describe how learning occurs

The frequency theory requires that reactions which are correct
occur more often than incorrect reactions.

An adequate theory of learning should explain all modifications of
psychological activity.

According to the law of exercise, repention weakens the mechanm
responsible for a response.

The law of effect states that a resction is ‘stamped in' by what
takes place before the reaction is made.

Learning is purposive activity.

_Gcneral ‘panly;is (paresis) is a kind of insamity related to extreme
introversion. .

The ‘physiological limit' is reached when the individual becomes
sexually mature.

The zero point of learming is the beginning point of all expeniments
on learning.

Evidence, in gencral, indicates supenority of the whole method over
the part method of learning.

Platcaus universally characterize human learning curves.

The curve of forgetting, where there is Lttle overlcarnuing, indiwcates
thac most of our forgetting takes place very soon after learming

Distribution of learning refers to cooperation among learners n
which each learns part.

In general, it may be said that spaced study is superior to unspaced
as far as ume spent in learning i3 concerned.

Introverts are typically daydreamen.

As learning continucs, more and more is scoomplished in each suc
ceeding practice period.

Transfer of training refers to the carrying over of learmng from
one situstion to more or less related situations.

Transfer of uwining is due to training of specual mental capacities

In so far as identical elements occur in different acts, to that extent
will there be transfer of training from one to another.

Active learning is present in learning o skate.

Pamive learning, in general, is superior to recitation in learning.
Temper tantrums are due to inherited emotional instabality.

The law of readiness i sn sttempt tn explamn the law of effect.
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49.

50.
51.
52,

53.
54.
55.
56.

57.
38.

59.
60.

61.

62.
63.
64,

65.
66.

67.
68.

69.
70.
71.

n.

73.
74

75.
76.
.

The phrase ‘other things being equal' in- laws of learning ineans
that whenever the law aperstes, other things are equal.

Learning is most cfficient when practice is concentrated in one period.
Mnemoaic devices, on the whole, are worthy of universal applicanon.

Learning capacity does pot decrease after sbout age 25 but continues
without change to about 45 when it gradually decreases.

Many laws which apply to lecarning apply conversely o forgetting.
Glandular secretions cannot be conditioned.
Conditioned reactions are always formed under conscious motivation.

According to Adler feelings of inferiority are the most important
motvators of behavior.

Loss of memory following a2 shock is called synesthesia.

Loss of mamory following a shock is always for events immediately
preceding the shock.

Glandular disorders may cause remarkable changes in the personality

Chemical explanations of personality have been confined largely to
specific personality qualites.

An individual who ranks a 50 percenule in introversion is an
inrovert 50% of the time and an extrovert the other 50%.

People who spend too much dme day-dreaming are called ambiverts.
Sclf-ratings on personality traits arc usually favorably inaccurate.
The ‘halo effect’ tends 10 causc ratings on different personality

traits o cluster around the favorable extreme.

The whole personabity changes markedly from onc bour to the
next.

The best mecthod for unconditioning a fear response is to condition
a new and appropriate response to the fear sumulus.

Neurotic tendency always causes abnormal sexual behavior,

All persons who score above 10 percentile in personality traits should
have peychiatric westment

Fifty percent of people arc introverted and fifty percent are extroverted.
Aunitudes vary markedly between different cuhural groups.

Jamea of the James-Lange theory cmphasized the visceral basis of
emotion.

Sherman's cxpenmem with emotional expression proves that there
are no onginal emotions as Wanon supposed.

Pacisl expressions are predictive of emotional behavior.

Whatson's three primary emoctions are generally used as examples of
complex native resctions.
lnte‘ntionre&nmmdomneunnllnmmacﬁviw.
Pear of the dark is sn example of conditioning.

Emotiona may be considered synonomous with feeling.
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103.
i04.

Objective mensures tell us what an emotion is.

An ‘emotionsl state’ can be produced in an individual by injection
of adrenalin.

Once the emotions are adequately classified we will know what they
really are.

. Emotion is disintegrative,
. Emotional maturity refers to whether an individual has experienced

all the emotions lLife offers.
A lie detector suggests that an individual is guilty by showing that
he is in an emotional sware.

Instinctive behavior is composed of highly complex successive pattern
reactions which are disintegrative in their relation to adjustments,

lfmhdividwumtheomr:pmdmﬁumw
he must be experiencing the emotion fear.

A mood may be defined as the after-effect of an emotion.
According to the James-Lange Theory, the emotion of fear is com-
pondofacmiﬁviu'apmdnudbythemomracdvit}olfw.

As long as an incentive i present, satisfaction of the drive dom
not interfere with the stwength of the incendve,

The evidence is conclusive that praise is superior to reproof with
all children.

According to Kretschmer the idesl physical type is the ‘pyknik’.
Experimental results on social facilitation demonstrate that ooc ac-
complishes more by doing ‘home work' st home than in class.
Wu.mnda'uummpkdmodudmbyamﬂu‘mm
emotons.

In our day society motivation may be best considered in

purely physiological terms.

Tissue conditions are motivating stmuli.

Habits may be motives.

‘Social facilimtion® is motivation due to competition.

Acquisition i the first geoetic stage of memory.

T':mo-!m M‘:mﬁ;&mﬁl‘mum‘lﬁkv

Relishility refers o the reputation which a test has achieved from
being given thousands of times.
Achievement Tests are used ususlly w predict school ability or

If ooe takes an inclligence test when be is hungry he will make »
mdnnifhehdnkmcbemmnlwdm
but
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105. the L. Q. of 2 child st age 3, bis M. A. 2t age 6 con
:e";gmd with considerable accuracy.

lmmmdmﬁmmkmﬁe}ydmﬁedbyamby
studying cinema records of thesr reactions.

107. Abmormality is always 8 ma'ier of degree in its measurement

108. Gen::l;lnd fecblemindedness differ quantitatively rather than quali-
(1

109. A child who has an 1. Q. of 120 has an M. A. of 6. His brother,
with C. A. of 6, also has an M. A. of 6. The first boy’s C. A. is grester.

110. The mean is that average sbove which and below which 50% of
the scores fall.

111. A negative correlation is of the same value w the psychologist &
s postive correlation of the same size.

112. Measures of any inherited trait tend to vary in the form of 2 pormal
curve,

113. Aptitude tests messure potential learning ability in a specific field.

114. An achievement quodent is related 1o the inrelligence quodent.

115. The more intelligence one bas, the better adjusted be will be in any
vocstion.

116. Individuals of the same age differ greatly in cvery trait that
has been messured.

117. Low intelligence quotients tend o remain low or to become lower
88 sge incresses.

118. Trits of sibs correspond more closely than do those found in
frateraa! cwing.

119. The greater the amount of white blood in Negroes, the higher the
ineelligence.

120. Pull-biooded Indians make lower scores on intelligence tests than
do Indians who have some ‘white blood’.

121. Resemblance in mental rain increases in proportion to kinship.

122. Grouping togetber of children of the same chronological age in school
is psychologically correct.

123. The I. Q. is an indicator of relative brightness.

124. A ments]l age of 6 meams the level of mental development of an
average child of six.

125. A chronological age of six is a safer basis for admitting children
mdkﬁmgndcdnnunmnlmofnx

126. Hallucinations are false perceptions.

127. Given s chance distribution of measurcs of any personality trait, one
should expect s bell-shaped curve of distribution.

128. The normal person frequentdy has mild obsessions.

129. Individuals whose general scholsstic sversges are equal show ap-
proximately equal pnﬁnen:y in all subjects,

130. The facial cxpressions of emotions of adulis arc more vanable and
lem steventyped than those of children.

anewers) Scoring Key om Page xxrm.

Por interprotanon of your score see Norms for Tes Il —Page o,






Ter IV

MULTIPLE CHOICE PROBLEMS ON PART B

In the followmieproblcms select the best answer and indicate your

choice by printin
left of each

letter designating that answer on the line at the
em. There is no time limit, but the test should

require approximately 40 minutes. The score is the number of problems
answered correctly. Remove test psges from book.

1.

-

m N o W

10.
1L
12.
13.
14.

15.

186.

17.
18.

Free association #s: (A) used in diagnosing emations! states (B) an
important school of paychology (C) best used in working with
aments (D) a product of the behavioristic influence in psychology.
The fact that training in mirror tracing with the right hand transfers
to the left hand is called (A) transfer of training (B) cross education
(C) formal discipline.

Stratton’s experiment with inverted lenses shows for the sensitivity
of vision, the effect of (A) relative size (B) distinctness (C) bright-
ness (D) superpasition (E) past experience.

Holt's Theory of Neurobiataxis is a theory of (A) emotions
(B) feelings (C) learning (1)) motivation (E) taxomomy.

Which of the following s mor a kind of insanity? (A) peresis
(B) dementia praecox (C) parannia (D) amemia (E) manis.

Carr prstulated a theory of Yearning based on (A) frequency
(B) recency (C) intensity (D) eflext.

Thorndike explains learning in terms of rwo prnciples: ‘effect’ and
(A) exercise (B) recency (C) frequency (D) intenmty.

Learning differs from maturadon in that (A) maturstion is only
sequisition (R) maturation is only reoroduction (C) maturation b
maodification of reacton through previous practice (D) maturstion
s change in behavior through physiological

Reinstatement of learning is known as {A) retention (B) recognition
(C) reproduction.

I. E ntio refers to (A) respiration (B) introversion-extrovenion
(C) imelligence (D) implicit emntion,

An electrncardingraph is a messure of: (A} blood pregsure (B) clec-
trical potential changes (C) skin resistance (D) glandular secretions.
When two maotives are not in accord we always have 2 (A) neurosts
(B) cnaffict (C) repression (D) phobia.

Morale is: (A) a practical problem of motivation (B) a cause of
motivatinn (C) a hypothetical dream (D) dependent on social morals.
E.monon may be best judged by knowing (A) whether 2 subject
n gencrally nervous (B) the stimulus (C) the qmality snd duration
of the state (D) the -lmduhf secretion,

Cannnn’s work with rmotion was mainly 3 study of: (A) the striped
muscles (B) heart action (C) glands of internal secretion (D) focral
kiteens.

Warsan concluded that one of the following was essential for maze
learning. Which one? (A) wisinn (B) audition (C) olfaction
(D) kinesthesis.

Who intrnduced the problem boax experiment into Animal Psychology?
{A) Watson (B) Thoeadike (C) Kohler (D) Yerkes (E) Gesell
Who introduced the nonsense svilable technique into experimental
psycholoey? (A) jones (B) Waurn (C) Ebbinghaus (D) Wundt

wll



GCENERAL PSYCHOLOGY

19,

20.

21,

22,

23.

24.

25.

26.

27.

28.

29.
30

3L

32.

33.

34,

Sudden decrease in time or in errors in a learning curve have been
taken to indicate (A) trial-and-error learning (B) insight (C) com-
pleted learning (D) memory. )

A test norm for any age is (A) the average score for children of
that age (B) the highest score for that age (C) the lowest for that
age (D) the range ratio for that age.

Sixty-cight percent of the men exceed the median of the women on
reaction time tests. This means that (A) 68% of the men are
better than 50%, of the women (B) 18% of the men arc better
than 50% of the women (C) 32% of thc men are better than
50%, of the women.

Most of the general intelligence tests now in use stress (A) linguistic
ability (B) mechanica! ability (C) mathematical ability (D) socisl
adaptation.

The hArst group test of inteligence was the (A) Pintner-Paterson
(B) Stanford-Binet (C) Army Alpha (D) Oris Self-Administering
(E) Kuhlman-Anderson,

What does the mental age of a child indicate? (A) his menwl
maturity (B) his rate of mental development (C) his brightness
(D) his special abilities.

A correlation of-—1.00 between card sorting and ability to solve
multiple choice problems would mean (A) that those who did the
best in one act did the best in the other (B) that there was no
relation between the acts (C) that those who did the best 1n one
act did the worst in the other.

A performance test means (A) 2 power test (B) a test nat involving
the use of language (C) a test of mechanical skill (D) a test of
special abifites.

If some children of a very intelligent family were reared in 4
very poor environment the probable result would be (A) feeble-
mindedness (B) a slight decrease in 1. Q. (C) a great change in
1. Q. (D) no change in 1. Q.

Which I. Q. indicates normal intelligence (A) 102 (B) 70 (C) 132
(D) 68 (E) 161

Which 1. Q. indicates fecblemindedness? (A) 98 (B) 105  (C) 13
(D) 42 (E) 153.

In individual testing (A) the test is given a3 directed and takes
no account of special conditions (B) literal form and established
standards must be used but results are interpreted in the light of
special conditions (C) no training is necessary if one reads from
the directions given for the test (D) the examiner may force the
subject o work.

Which of the following is the best intelligence test for the deaf
(A) Piotner-Psterson (B} Stanford-Binet (C) Army-Alpha
(D) Herring-Binet (E) Kuhlman-Anderson.

Assume two tests of general ability X and Y. Test X is better
standardized than is test Y if (A) the itemns of X were more care-
fully selected than those of Y (B) X was applied to 2 number of
highly selected groups of individuals, whereas Y was applied to s
single heterogencous group (C) if X was standardived by use of »
larger number of unselected people than was Y (D) if individuals
score higher on X than on Y.

A test o discover whether one would make o plumber or
not is called (A) an intclligence test (B) an et (C) s
performance

rest.
Which type of test is probably the most valid for measuring geners!
intelligence of most school children? (A')pet(nmnu ‘('g)gmp
{C) Rinet (D) aprirude.
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{Number of mva

answers)

15,
36.

37.

8.

39.

41.

42,

43.

44,

45.

46.

47.

48.

49.

30.

Approximately what pemem of the total population is fecble-
minded? (A) twenty (B) ten (C) five (D) one.

The reliability of a test sefers 1o (A) whether or not it measures
what it is supposed to measure (B) whether it is consistent in
messuring something (C) whether it is a speed or power test
Which of the following instruments is used for measuring breathing
changes? (A) sphygnomanometer (B) pncumograph (C) plethys-
ma‘upb (D) sphymograph (E) peychogalvagometer.

Lange said thatr the major physiological change during an emotion
was in the (A) smooth muscles (B) blood sywem (C) respiratory
systemm (D) ductless glands (E) chissma.
Amdm.mthclmhqge'rbeon which of the following comes
firt  (A) the emotion (B) the sensitivity of environmental stimulus
(C) the sensitivity of internal turmoil (D) the explicit response
0 the stimalus,

During cmotiona! states the “skin resistance™ (A) is lower than
during normal states (B) is often lower and often higher than
during normal umes (C) is higher than during normal umes.
The sccretion of adrenalin dunng emotions (using humap subjects)
was studied by (A) blood analysis (B) unpec analysis (C) X- Ilayi
(D) direct measurement (E) indirect measurement of overt activity.
The word asociation (frec-association) test is used to discover
(A) toaicity (B) complexes (C) amazement (D) empathy
(E) glycosuria.

A study of judgment of emouons from facial expressions was

done by (A) Wauson (B) Cannon (C) Woodworth (D) Paterson

(E)

between fear and anger is based on differences in
(A) native behavior (B) explicit acuvity (C) implicit acuvaty
(D) amount of adrenalin secreted.
When an actlor expresses emotion he (A) merely aliows his patural
uniearned expressive movements to occur freely (B) reduces the
patural expressive movements (C) uses charactenstc modifications
of nxtuml expressive mavemeats (D) builds up & new set of ex-

lﬁcunon of an clectric shock resuls in (A) an increase in
(B) a decrease in pulse rate (C) n no change in

ullpxnnon-cxp\nnon rato 13 (A) lower (B) lgher (C) the
same, before answering falsely to 1 queston than afier the answer
has been given,
Introspective studies of emction indicate that emotional awareness
# (A) clear (B) recalled (C) dusintegrative (D) speculative (E)
nugatory.
Lioyd Morgan'y Canon is 2 statement of oppositon to (A) the law
of belongingness (B) affective states in lcarmng  (C) anthropo-
morphism in interprecations (D) the James-Lange Theory (E) de-
layed response techniques in learmung.
The “halo effect™ rs to 3 constant error in (A) rating scales
(B) learning experiments  (C) intelligence tesu (D) judgment

emotions from photographs (E) reaction ume experiments.

. SCORE

Scoring Key on Page xxxv.

For interpeetation of your score see Norms for Test IV —Page xlu.






Ty V

MULTIPLE CHOICE AND COMPLETION PROBLEMS ON
PART C—CHAPTERS X &« XI

There is no time limit but this test should require about 40
minutes. The score is the number right.

Part I. Multiple Choice Problem:s.

Select the besr answer and indicate your choice by printing the
appropriate letter on the line at the left of the problem.

1. That after training neural impulses tend 10 follow one common
pathway is the (A) wave motion theory (B) explosion fuse theory
(C) electrical energy theory (D) drainage theory.

2. Spinal ganglia contain {A) many cell bodies (B) synapser (C) cell
body of one neuron (D) efferent neurons.

3. The principal path of communication from higher o lower co-
ordination centers is the (A) spinal lemniscus (B} pyramidal tracts
(C) columns of Gol! and Burdach (D) medial lemniscus.

4. In experiments the effect of continuous conduction of electric current
by 2 nerve fiber is (A) failure w conduct (B) great resistance to
current (C) no apparent effect (D) extreme fatigue.

5. The “motor area” u located in the (A) cuneas (B) axending
parietal convolution (C) superior temporal convolunon (D) precentral
gYrus.

6. The occipital lobe is {A) posterior (B) anterior {C) lateral (D) super-
ior, 1o the parietal lobe.

7. That part of the brain which acts as 3 relay station for all afferent
tracts (except the olfactory and vestibular) and passes these sensory
impulses on to the ccrebrum is the (A) cerebellum (B) precentral
gyrus (C) thalamus (D) cunems.

8. The functon of the autonomix nervous system is (A) only ex-
cimtory (B) only inhibitory (C) both excitatory and inhibitory
(D) important but unnecessary for life.

9. Goll's tract is in the (A) ventral (B) dorsal (C) latera! (D) com-
missural region of the spinal cord.

10. The term polarised neuron refens to (A) a difference in clectnical
potential between the two ends of the neuron (B) a neuron that
will conduct in one direction only (C) a ncuron connected in some
way with a ncrve net (D) a neuron of the contral nervous system.

& 4]
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11

2.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24,

2s.

“r

All peuruns are similur in (A) polarity (B) shape (C) processes
(D) size.

The fheure of Sylvius is located (A) between the occipital and
parictal lobes (B) in the left cerebellar hemisphere (C) dormal
to the motor ares (D) just above the temporal lobe.

“Tt is the great ceater for the proprioceptive reactions of the body
much as the cercbrum is for the exteroceptive.” The reference is
to the (A) pons (B) thalamus (C) cerebellum (D) corpus caliosum.

The pathway a nervous impulse takes through the nervous system is
determined by (A) hippocampal convolutions (B) the length of the
spinal cord (C) autonomic fibers (D) synapuic resistance.

The ascending tracts of the cord are mainly (A) sensory (B) motor
{C) commissural (D) longitudinal.

The principal neura! tract between the two cerebral hemispherer is
(A) the pons (B) central commissure (C) corpus callosum (D) medial
commissure.

The largest structure of the brain is the (A) cerebellum (B) pons
Varolii (C) medulla oblongan (D) cerebrum.

The spinal cord becomes smaller toward the coccyx because (A) the
spinal column is smaller (B) less strength is needed (C) fewer fibens
and ccll bodics are found at these levels (D) because the fibers
are nesrer the periphery.

The largest interlobular fissure of the brain is the (A) fissure of
Rolande (B) panctal-occipial fisure (C) fssure of  Sylvius
(D) longitudinal fissure. ‘
The structure of the brain which s thought tw be most involved
in the maintenance of bodily equilibrium s (A) the motor aress
of the cercbrum (B) the cunems (C) the cerebellum (D) the medulla.
The white matter of che brain looks different from the gray due
to the presence of (A) myclin (B) synapses (C) bundles of fibers
(D) cell bodies.

The cranial and spinal nerves form the (A) peripheral system
(B) autonomic system (C) central systern (D) cercbrospinal system.
The structura} unit of the nervous system is the (A) synapse (B) re-
action arc (C) sxon (D) neuron.

The columns of Goll conduct impulses originating in the (A) ext-
eroceptors (B) proprioceptors (C) interoceptors.

The hippicampal convolution 15 concerned with the senee of
(A) touch (B) vision (C) hearing (D) raste.
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Part II. Completion Problems.

The number of words necessary o complete

The spinal cord and the brain, uken as a2 whole,
make up the (2).

The white appearance of nerves is due o their (2).

The four prinapal perts of a nerve cell are (1),
(1), (1), and (2).

The functional juncture of two or more neurons
is called a (1).

Neurons are much branched or arborized at their
ends. The arborized parts are called (2).
Nervous impulses are said to vary in (1) and (1).

The functional unit of the nervous system is the (2).

Peripheral nerves of the cercbrospinal system are
divided into two classes of nerves, the (1) and (1).

The cord and the brain stem are composed of (2)
and (1).

Below the foremen magnam the peripheral nerves
enter the cord through the (2).

The five lobes of the cerebrum are (1), (1), (1),
(1), and (3).

How many pairs of spinal nerves are there?
Afferent impulses traverse fibers entering the (1)
horn of the cord.

A (1) or (1) is a collection of cell-bodies and their
dendrites.

=

Scoring Key on Page xxxen.
For imterpretation of your score see Norms for Tes V—Page xim.

each statement and
make it true is indicated by the number in the parentheses. Write the
word, or words, on the line at the right of each statement.

26.

27.
28.
29.
30.
3l

32

13,

34.
35.
3.
37
3s.
39.
40.

41.

42.
43.

“.

45,
46.
47.

48.

49.
50.

(Number Right)






Tasr VI

ONE HUNDRED TRUE—FALSE PROBLEMS ON PART C—

CHAPTERS XII TO XIV

If a statement is true, print a T on the line at the left of the
statement; if false print an F. If a statement is partdy true and partly
false mark it as if it were entirdly false. There is no time limit but
this test should require approximately 40 minutes. The score is the
number of statements correctly marked.

5.

6.

1. P-Us are unclear in dimensions.

2. Revery » a good example of controlled asocistion.

1.

4. The ratic of 1,000:1 represents the adaptation difference between

Ressoning is & type of thioking.

rods and cones, in terms of the energy of the shmulus

The car is most sensitive (absolute threshold) for frequencies between
50 and 100 d.v. per sccond.

Color sensinvity is best explained by the Young-Helmboltz Theory.
scuvity, whether thinking or acting, is 11 relation
wa

8. The ususl sawareness is of unmediate scasitivities only.
9. Affectivitics have all the dimensions of sensitivines snd hence of-

10.
11.
12.
13,

14,
15.

16.

17.
l'.

19.

1.

fectivities are scnsitivities.
Thinking s any scquence of directed awarencsses.

Mental sct » 2 very clear or focal awarcness.
‘Local sign' s a sort of unanalyzed motor rescton.

The cxistence of munimal laryngeal movements dunog thinking »
endenalhttbehqherthou‘htmmbuhudmdn
vocal mechanism.

lmmediste and recalled seomtivines duffer only n intensity.
Recalled sensitivities represent a later stage in development than
do the immediate sensitivities.

All cnvironmental stimuli arc equivocal in degrees in causing sen-
sitivities or affectivities.

The law of the visual angle operates exactdy in brightness sensigvity.

The average two-point threshold for the foves bas a subtended angle
of 120 seconds.

Of all of the tastes the tp of the tongue i most scositive to bitter.
Accomodation in vision i effective up to about 25 meters.
The circle includes all corresponding visual points in
i chroamlerence.
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47.
48.

49.

Reports of awarenesses under we controlied conditions of sn ex-
periment are called revenes.

Protemaity indicates the magnitude or an awarencss.

Sengitivities may be clamificd as immedte or recalled.

All psychological activity, whether thinking or acting, involves a
succession of events.

Contrast phenomena sre unknows except is Ymusl swarenesses.

. The two-point threshold i3 a messure of scuity o tactual space

scngitivity.

The lcss intensc & sound or odor, the mose distant the senaitivity
is localized.

Both attenuon and sensitivity are awarcnesses.

Weber's Law is a general statement of the relationship between
intensity and protensity of sensitivity.

Meaning is determined by recalled sensitivives i past experience.
Postural scositivities arc not usually focal in awareness.

Affectivity is awarencss repored from the point of view of P-U.
The abeolute thresholds for cold and for warmth are greawer thas
The most acceptable theory of sensitivity intensity is the volley
theory.

The Purkinje Phenomenon s due to s shift from tune to noise
stimulation.

Ladd-Franklin proposed a complementary color mixture theory.
Unsaturated colors are more pleasant than sstursted ones.

Very high tones are more pleasant than very low tones.

Aritudes are non-affective logical swarenesscs.

A positive sfter-semitivity of red is red in color.

Colored hearing is s form of syncsthesia.

Concrete images arc the same as verbal images.

The dimensions of affectivitics are less differentiated than dhe
dimensions of sensitivities.
Pmrtothcueolumn.mdptmmmumltmmn‘u-
cords are liked as well as chords.

Reasoning is not a trisl-and-error process but s & straightforward
analysis of a situation.

Insight and abstraction are practically synopomous terms.

The Heuristic Hypothesis states that affectivities are functions of
scnsc-organ activiies which are described s bright and dull perer-
sures when S introspects on the sensitivities.

FIGURE is o GROUND as PERIPHERY is o FOCUS.

Perception involves meaningful sensitivities.
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51,

53.
54.
55.
56.
57.

58.
59.

6l.
62.
63.

64.
65.

67.

69.
70.

71.

Productive or crestive imsgination is found in dresms.

Complex affective awarenesses are products of heredity.
Comruimwydevdopuvkixmmdbymnduluhmed
more than verbal imagery.

There are wider individusl differences in recalled sensitivities than
in immediate sensitivities.

Surface color maintains its qualitative dimension, within limits of
normal vision, upon changes in illumination,

The Duplicity Theory states that the only function of the rods is
in achromatic vision.

The fovea is most sensitive (absolute threshold) for wave lengths
of 554mu under normal illumination.

Double images have a confusing cffect on distance sensitivity.

The absolute threshold for pressure and pain spots vary in relation
to their frequency.

Stationary ‘visual movement’ is dependent upon successive stimuli
the rate for which is sbout 24 per second.

The absolute threshold for cold and warmth may be a1 low as
0.05° change from the adapted temperature of the cutaneous surfaces.

Intensity of the sensitivity is always correlated cxactly with the
encrgy of the environmental stimulus.

Helmboltz's Resonance Theory explains most of the conditions of
peripheral auditory scnsitivity.

A gradient theory is used to explain the differences in odor qualities.
The stimulus for pressure sensitivity is a ruptured nerve-ending.
Sensitivities grow in copstancy in reladon to the environmental
simuli.

The dimensions of scositivities correlate exactly with the dimensions
of the environmental stmuli

Insight is the solution of a problem by thinking which does not
depend upon past experience.

Quality is the name given w any singie umtary awareness.

The different cutancous qualities are explained by some authorities
as due to quantitative differences in intensity.

The integration of sensitivities into meaningful wholes is not possible
without past experience.

Recalled sensitivitics may be uncorrelated with the immediate stimubus.
Thinking activities are restricted to the central pervous system.
Attending to pleasantness eliminates the pleasantness.

Interests are complex affective awarcnesses.

P-U is always a strong motivating force.

A larger number of pleasant awarencsses are recalled than of un-
plessant ones.

P-U is a correlate of intensity of the sensitieity.
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79. A congenital deaf-mute cannot learn to resson abstractly.

80. To the ‘order of merit method® each stimulus is presented as one
member of a pair of stimuli and the subject indicates whicb
the two he likes better,

81. Pkasanmeu and unplcmnma- as related to any particular stimulus
is largely due to training.

82. Symbolic response is an cssential element in a great deal of thinking.

83. The report of the awarencss situstion is & full and complete state-
ment. of the psychological activity.

84. The ‘order of merit method’ is usually used in interest inventories.

85. With increase in age the affective awarenesses become more stable
or constant for the same stimuli.

86. Visual hues at the ends of the spectrum are usually more pleasant
than those in the middle.

87. There are no differences in the affective awarencsses for different

88. Awareness is a source of information in understanding psychological
stimulation.

89. Sensitivities are immediate awarcnesses correlsted with enviroa-
mental stimuli.

90. Both perceptual and ideational awarencses include recalled sensi-
dvits

91. Higher peychological processes, such as thinking, involve only higher
nervous  centers.

92. Ability to state an opinion indicates that reasoning behavior has
been used in connection with the problem.

93. The faintest visual sensitivity is just perceptible above self-light.

94. Contrast effects are not present when different brightnesses or dif-
ferent saturations arc presented separately o the two eyes.

95. Movement and change of stimuli are effective determiners of the
direction of ateention.

96. Inteasity of stimuli is an imporant determinant of artention.
97. [lusions are errors of perception.
98. Only one object or event can be attended 0 at one time.

99. There is usually a detailed awareness of intent in the mid-period
of the task. ‘ ©

100. Hering postulated four separate receptors for color vision.

(ﬁnm&r R:ght)
Scoring Key on Page xxzix.
For inserpretation of yowr score see Norms for Test Vi—Page xiiii,



SCORING KEY FOR TEST I—PAGE iii.

Coosult the directions for scoring on page i. Acceptable alter-
nates are included in parentheses. This page is perforsted and may
be detached for ease in scoring.

2.
C 3
‘.
{ 5.
6.
7.

ony
“" an
.

13.
{H.

15

-y 16
order | 1y
18

19.
CAM
2!

22

23

. Sensitivity

. Reaction

. Integration

. Learning (Development)

. interoceptors
. Blind spot (Optic dixc)
. Obscrver (Subiect)

Nervous
Muscle fibre

Stiped muscles (Striated
muscles)
Nervous system

Striped (Striated )
Smooth (Unstristed)
Motor end plate
Muscle fibre

Cells (Fibers)

Unit (Whole)
Receprors 'l
Circulatory system (mood'
stream)

Environmenul changes |
(Energy changes)
Receprors

]

Explicit
Implicit

any {24.
order \ 25

26.
{ 27.

28.

3

29.

30.
3L
32.
33.
3.
35.
36.

X

37.

8.
39.
40.

4].
[ 42,
. Protensity (Durstion)
. Extensity
. Hue (Chroma)

mxix

Audition

Vision

Sweet, Sour

Salt, Bitter

Physiological sero

Resction (Response,
Behavior)
Exteroceptons
Interoceprors

Proprioceprors

Lens

Taste buds (Taste cells)

Free nerve endings

Oval window (Fencstra
ovalis)

Adapration (Patigue)

Rods

Cutanecous pressure

Combination tone (Dif-

ference or Summation tone)

10 v 20

Intensity

Brightoesa  (Brilliance)

. Satarstion
. Pixh

Octave (Tonality)
Volume






SCORING KEY POR TEST H—PAGE v.

Consult the directions for scoring, page i.
LT n F R 75T 102. P 131.
2. F nr s0. T 6. F 13 T 1%
3. T
3T s P ” T 104. F 133.
24. F ’
“ T s o T 7. T 105 T 134
5. F : . . T \ 135.
6. T 53. T o F 136,
6. T
2 T s T 0 T 107. T -
7. F ' 8. F  jes T 58
2. F .
. 55. P 82. F 109, P o
. 29. F 5. T 83. P 10. T '
30. F s7. 8. T 11. F 140.
10. F 141.
3. T s T 5. F 112. F
. T 3. P 142,
2. F $9. T 85 T .
2. T 4. T 143,
3. T 6. P o T
13. F 1us. T
4. T 61. T 8. T 144,
4. T . F 6. T 0. F M6, T
15. F 3. F 6. T % T 1M7. F 145.
7. T 37T n. T
6. T 147.
18. T 8 F 92. T 120, T
6. F
19. T . % B . 148.
€. T 149.
20. F w P 2. T 150,
a4 F 6. F T 123. P
cz. 8. T = F '
. F . .
9% T 124. F
9u4..T . T 97. P 125. T
“ T M T 126. T
9. T 127. P
4. P 7. T
P 12 T
% T 73. T
J 00 T 129. F
N N F 130. T
o T 101. T

- - MW o W WM M W W oy

-

I

- W m






LY

® N
R e R R

12.
13.
14,
15.

16.

17.
18.
19.

|

"

-

I B IS TR R

SCORING KEY POR TEST I, PAGE x=i.
Consult the directions for scoring, page i.

21.
2

23.
24.

25.

35.

37.

T

ol

g w4 4 M 4 WA AW MM s W W W WM o HdW " W

».

30.
51.
52.

53.
54.
53.
56.

L

W W W s M e e W

L T T R . T B I B B I T D . B I R B

i

8

85.

87.

93.

2 sSpxx
R L . T . R e I I RS L L R R B DR B B B B B

2

100.
101.
102.
103,
104,

105.
106.

107.
108.

109.
110.
111.
112.

113.
114.
115.

116.
117.
118.
119.
120.

121.
122.

123.
124.

125.

126.
127.

128.
129.

130.

L IR T I R . D B TR R L B T R R RN B B B TR B B B B






2,

= N oo o

i6.

17.
18.

SCORING KEY FOR TEST IV, PAGE xvii.
Consult the directions for scoring, page i.

A

w > ®w w > O g > 000 =

9]

19.

20.

2l

22.

23.

24,

15,

26.

27.

28.
29.

31

33.

A

35,

36.

37.

3s.

39.

41.

42.

43.

vy

43.

L7

48.

49.

50.

o






KEY FOR TEST V, PAGE xi.

Consalt the directions for mmx-Ampubk.lm

nnmmmdudedmp.mdma page is perforated and may
be detached for ease in scoring.

1. D i A 26. central axis
27. myelin sheath (medullary
12. D )
2, A 28. uonw
%Y ] 29. dendrite
3 B 13. C order
30. nucleus
31. cell body*
D
ve " 32, synapec
33, end brushes
S. D 1. A
-y {34. intensity
ord,
16. C “ U35, frequency
6
* 36. reflex arc (reaction arc)
7. C 17. D any {37.. cranial
order ]
38. spinal
18. C oy {39. projection ceaters
8. C order 40. ganglia (nuclei or centers)
4. intervertebral foramen
19. C
9. B 42. froonl
43. emporal
10. B 2. C ;er 44. parietal
45. occipual
Isle }
2. A 4 of Rei
47. 31
43. dorss!
22. A
o;:! {49. ganglion
3. D “ Use. center (nucleus)
2¢. B
5. D






-
.

> w™

i0.
.
12
13.

14.
15.

16.

18.

19.
20.
21

MM -4 - ™ W=

" mom o~

4 mTm MM o4 4w

SCORING KEY FOR TEST VI, PAGE xxv.

Consult the directions for scoring, page i.
2. F 1. T
23. F sz. p
2% T $3. P
5 T se. T
26. F ss. T
u. T 6. T
8. T 5 T
29. T 8. F
30.F 9. T
. T 0. T
2.0T
BT 6. T
34. F 6. F
5. T 63. T
36. F 64. F
U 65. F
38. F 66. T
39. F 67. F
4. F 8. F
a. T
@ T 6. T
8P 7T
“ T T
.S- T n. T
4. F 73. P
o P " T
w T 7. T

76. F
9. F 7T
0. T 7. T

79.
80

81

82.
83,

84.
85.

86.
8.
88.
89.
90.
91.
92.

93.
94

3
PN I e e BT I R B . T D I . B T B R BN B

m






PERCENTILE NORMS FOR TEST 1—PAGE iii

The following norms were established upon college sophomores
after they had studied Part A in & course in general psychology.

Highest Soore

”%ﬂc(”%mldcmle-dnn)

80%ile (80%
T0%ile (70%
60%ile (60%
50%ike (50%
While (0%
30%ile (30%
20%ile (20%
10%ile (10%
Lowest Score

[ ]

~

-

")
")
")
")
")

»

SRR ES

The Medizn Score

PERCENTILE NORMS FOR TEST II—PAGE v.

The following norms were established upon college sophomaores
after they had studied Part A in a course in general psychology.

Highest Score

M(W%mzkmla&n)

80%ile (80%
70%ile (70%
60%ie (60%
30%te (50%
0% e (0%
30%ile (30%
20%ile (20%
10%ile (10%
Lowest Score

")
")
")
")
")
")
")
")

133
120
116
113
110
107
104
10
L
9
[ L)

The Median Score



PERCENTILE NORMS FOR TEST IlI-PAGE xi.

The following norms were established on college sophomores after
they had studied Part B in a course in general psychology.

90%ile (90%
80%ile (80%
70%ile (70%
60%ile (60%
50%ile (50%
0%ile (40%
30%ile (30%
20%ile (20%
1W3ie (20Y,
Lowest Score

L J ” ”»
” " ”»
»” L] 4
L] -

» -
"~ » L
» L] L4
- - w

The Median Score

PERCENTILE NORMS FOR TEXT IV—PAGE xvi.

The following norms were established on college sophomores after
they had studied Part B in a course in general psychology.

Highest Score
90%ile (90%
WXide (807%
0%l (70%
%ile (60%
50%ile (507,
40%ile (0%
0% ie (30%
20%ile (20%
10%ie (10%
Lowest Score

made scores less than)

" L

" ")

" S

" " Yy

" R

" R

" " “)
")

B )

37
34
32
30
29

7

26
24
21
16

The Meodian Score



PERCENTILE NORMS FOR TEST V—PAGE =xxi

The following norms were established on college sophomores after
they had studied Part C in a course in general psychology.

90%ile (90% made scores lesa than) . . 32
80%ile (80% A R . . .3
70%de (70% " L S A |
60%ile (60% " A S . 31
50%ile (0% A T 28 The Malan Score
40%ide (0% - I 26
30%ike (30% oot 24
20%ile (20% - ") I 7}
10%ile (10%, oty 20
Lowest Score C 16

PERCENTILE NORMS FOR TEST VI—PAGE xxv.

The following norms were established on college sophomores after
they had studied Part C in a course in general psychology.

W0N%ile (90% m-dt scores k- lh-n) »
80%de (80% ") 84
70%ik m " . " ") 80
60%ile (60% ~ "~ " ") n”
0% (30% ~ " ) 72 The Median Score
Whbe (0% =~ = = ) 68
0%ile (0% -~ = ") 61
20%ile 0% " "~ v ") 53
WXie (10 -~ =~ " =) 1
Lowent Score . - . 13









