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The emergence of psychology as an experimental disci-
pline is often dated from 1879. That date marks Wilhelm
Wundt’s opening of his research laboratory for the use of
graduate students for doctoral research in Wundt’s Institute
of Experimental Psychology at the University of Leipzig
(Wundt, 1909, pp. 118–133). Other significant events in
the 1870s also presaged the emergence of an experimental,
scientific psychology.

In 1873–1874, Wundt published his Grundzüge der
physiologischen Psychologie (Wundt, 1873–1874), the
first edition of his major treatise on experimental psychol-
ogy. Also, in 1874, Franz Brentano published his Psy-
chologie vom empirischen Standpunkt (Psychology from
the Empirical Standpoint; Brentano, 1874) in which he
argued for an experimental psychology. In 1879, Her-
mann Ebbinghaus began the series of experiments on
memory and association that he published as Ueber das
Gedaechtnis (On Memory) in 1885 (Ebbinghaus, 1885/
1913). Ebbinghaus’s experiments brought into the labora-
tory the questions of association disputed by generations
of philosophers. In America in the 1870s, William James
published several articles and reviews pertaining to psy-
chology, including one of his most important, “Are We
Automata?” (James, 1879, pp. 1–22). In it, he presented
his stream of thought metaphor and his views on the
selective character of mind, including the role of interest,
all of which would become important components of his
Principles of Psychology (James, 1890).

Many of today’s experimental academic psychologists
can trace their intellectual lines in terms of doctoral major

professors back to one of these men (Boring & Boring,
1948). Each of the seminal first generation experimental
psychologists represented a somewhat different approach
to scientific experimental psychology, perhaps reflecting
the differences among their progenitors. Wilhelm Wundt,
however, is generally credited with founding modern sci-
entific, experimental psychology; it was his students who
founded most of the early laboratories of psychology. But
the science of psychology emerged in the nineteenth cen-
tury only after the term “psychology” had been adopted for
a field of study that was amenable to a scientific approach,
as methods of science began to be applied to many areas
of study traditionally encompassed within philosophy.

THE ORIGINS OF SCIENTIFIC PSYCHOLOGY

Hermann Ebbinghaus is well known for his statement that
“psychology has a long past but only a short history”
(Ebbinghaus, 1908, p. 1). This statement was interpreted
to suggest that the nonexperimental but empirical psy-
chologies that existed prior to the 1870s were not scientific
but “merely” philosophical, an interpretation promoted
by positivistic psychologists, such as E. B. Titchener,
who wanted to separate the new, experimental psychology
entirely from philosophy (Titchener, 1899, pp. 302–303).
However, several historians of psychology and of science
have shown that a scientific psychology emerged during
the 18th century period of the Enlightenment (Hatfield,
1994; Moravia, 1980; Vidal, 1993, 2000) and termed by
Vidal the “century of psychology” (Vidal, 2000).
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2 Psychology as a Science

The Enlightenment, usually dated between the end of
the English Civil War in 1688 and the beginning of the
French Revolution in 1790, was not just one movement
but several that took place at different times and different
places, but all with roots in the 16th century in which
reformists broke with the authority of the Scholastics and
their interpretations of Aristotle.

Psychology

The use of the term psychology predates both the exper-
imental and the systematic empirical psychologies of the
18th century. The word comes from the combination of
two Greek words, ψυχή, psuche or psyche, and λóγoς,
logos . The term psychologia or psichologia was a render-
ing of these Greek words directly into Latin, rather than
employing the Latin equivalent, anima . Psychologia con-
tinued in use in Italian and Spanish and was the source
of the English word psychology, and the German, Dutch,
and French psychologie.

The word was used in English, both as psychologie
and as psychology, by James De Back in 1653 in his
treatise on the heart that accompanied the translation of
William Harvey’s treatise on the heart (De Back, 1653;
Harvey, 1653) from Latin into English. But psychology,
as a term, was slow to establish itself in England. Francis
Bacon’s new learning influenced the British empiricists
from Thomas Hobbes through David Hume. Titles of
their books contained the phrases “human understanding”
(Locke, 1690), “human knowledge” (Berkeley, 1710), and
“human nature” (Hobbes, 1640/1811; Hume, 1739–1740),
all taken from phrases in Bacon’s Novum Organum (1620)
or his The Advancement of Learning (1605/1951). It was
not until 1749, when David Hartley published his Obser-
vations on Man , that the term psychology was used in a
British psychological treatise (Hartley, 1749).

The early appearance of the Latin psychologia and
eventually its German, French, and English equivalents
came as part of the philosophical shakeup in Europe as
the result of the Protestant Reformation. What the Renais-
sance had done to free human reason, the enlightenment
did for observation through the senses, the emphasis on
the description of observable phenomenon and the use
of induction to arrive at truth, rather than relying on the
Scholastic tradition of deduction from fixed principles and
immutable truths.

The term psichologia is said to have been used as early
as 1520 by the Croatian humanist, Marco Marulec (1450–
1524) (E. G. Boring, 1966; LaPointe, 1970, 1972). In Ger-
many, Philipp Melanchton (1497–1560) used the term as

the title of his Psichiologia de ratione animae (ca. 1524).
In 1579, the word was used by Johannes Thomas Freigius
in his book, Quaestiones Physicae, with a second edi-
tion in 1585 (Rosen, 1957, p. 177). Rudolf Goeckel, also
known as Rudolphus Goclenius (1547–1628), published a
collection of dissertations, Psychologia, hoc est, de homi-
nis perfectione in 1590. Otto Casmann (1562–1607), a
student of Goeckel, published the word in his Psychologia
anthropologica, sive animae humanae doctrina in 1594
(see LaPointe, 1970, 1972). Casmann had made psycholo-
gia one of the two branches of anthropologia, the other
being somatologia. This relationship of mind or soul and
body as two parts of the more general discipline of anthro-
pology continued in use until the late 18th century, when
psychology became more established and separated from
anthropology (Bell, 2002, pp. 11–15).

The German writers of psychologias, Melanchton,
Goeckel, Casmann, and others, were all associated in one
way or another with Ramism, the teachings of the French
reformist Peter Ramus (1515–1572). Ramus, a profes-
sor at the University of Paris, attempted to revise the
university’s curriculum to break with Scholastic ortho-
doxy and democratize learning (Graves, 1912; Skalnik,
2002). Melanchton and the other Ramists went back to
the original Aristotle in Greek and formulated a “neo-
Aristotelianism” with Protestant interpretations (Tinsley,
2001, pp. 91–94). Aristotle’s work was translated by the
Scholastics as De Anima . The Greek title, however, was
�ερ ı̀ �υχη̃ς, Perı̀ Psuchês. The term psychologia, denot-
ing the study of the psyche, distinguished the views of
these reformers from those found in the Scholastic’s De
Anima . This line of Ramist thought continued, along with
other influences, in the ideas of Gottfried Wilhelm von
Leibniz (1646–1716) (Blank, 2008) and to some degree
in the thought of Christian Wolff (1679–1754) (Hegel,
2009). Christian Wolff, writing in Latin, continued the use
of psychologia but used it to designate the study of mind.
His writings popularized this meaning of psychologia;
the term was later rendered into German as Psychologie
and into English as psychology . Wolff divided the dis-
cipline between empirical and rational psychology. The
data of mind that resulted from observing ourselves and
others constituted empirical psychology; rational psychol-
ogy referred to the interpretation of the data of empirical
psychology through the use of reason and logic (Richards,
1980).

These psychologies were characterized as using knowl-
edge acquired through experience (empirical psychology)
or using knowledge that the mind possesses indepen-
dent of experience (rational psychology) (Murray, 1988).
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Immanuel Kant (1724–1804) denied the validity of any
rational psychology because, he argued, rational mental
processes must be activated by mental content derived
from experience; therefore, the study of mind must be
confined to questions appropriate to an empirical psychol-
ogy (Leary, 1978). An empirical psychology of mental
content could not, Kant contended, become a proper nat-
ural science because mental events cannot be quantified
(i.e., measured or weighed), and thus its data are nei-
ther capable of being described mathematically nor subject
to experimental manipulation. Finally, Kant asserted, the
method of observing the mind—introspection—distorts
the events observed by observing them. However, Kant
suggested, psychology might improve its status as an
empirical science by adopting the methods of anthropol-
ogy to observe the activities of human beings in realistic
settings. This study (Leary, 1978), supplemented by draw-
ing upon literature, history, and biography as sources of
information about the manifestation of mind in human
activity, would base psychology on objective observations
of public events and avoid the limitations of an empirical
psychology based solely on internal observation of private
events.

Responses to Kant were not long in coming. Jakob
Friederich Fries (1773–1843) raised the status of introspec-
tion by arguing that it was not inherently more problematic
than observing external phenomena; if introspection was
unreliable, at least it was not any more so than any other
kind of observation. At the same time, Johann Friederich
Herbart (1776–1841) offered a system of psychology
that was both empirical and mathematical. If psychology
needed to be mathematical to be a true science, Herbart
proposed that numbers could be assigned to mental events
of different intensities and a mathematical description
of the relationship among them could be formulated.
Herbart could assign numbers to describe experiences of
different intensities, but he could not actually measure the
subjective intensities in accord with an objective standard.
Eduard Friederich Beneke (1798–1854) argued that it was
premature to apply mathematics to relationships among
mental events absent more accurate empirical observations
and reliable means of measurement; psychology could
hope to become an experimental discipline by testing
“empirical results and theoretical hypotheses under con-
trolled conditions and with the systematic variation of
variables” (Leary, 1978, p. 119).

Kant’s suggestion that psychology should utilize obser-
vations of human beings in their social environment, the
rescue by Fries of introspection as a method for observing
internal events, Herbart’s suggestion that psychological

phenomena could, in principle, be described mathe-
matically, and Beneke’s suggestion that psychological
experiments were possible contributions to the inception of
scientific psychology. By suggesting that a science of psy-
chology was not possible, Kant stimulated both counterar-
guments and the search for the means to make psychology
a scientific discipline of equal rank with the natural sci-
ences. It remained for others to attempt to establish intro-
spection as a scientific method, to devise the conditions
and methods of an experiment in psychology, and to
quantify psychological phenomena and formulate theo-
retical and mathematical descriptions of the relationships
among them.

The Scientific Context in the 19th Century

The emerging natural sciences of the 18th and 19th cen-
turies became increasingly specialized as knowledge in-
creased and as opportunities for specialized teaching and
research came into being in the German universities (Ben-
David, 1971). The study of physiology emerged as a dis-
cipline separate from anatomy as the 19th century began.
Studying intact physiological systems, in vivo or in vitro,
accelerated the understanding of the functional character-
istics of those systems and built on the knowledge gained
from the study of anatomy via dissection. The methods and
subject matter of physiology, especially sensory physiol-
ogy, helped to provide the scientific basis for psychology.

Sensory Physiology

Johannes Müller (1801–1858), sometimes called the
“father of physiology,” produced the classic systematic
handbook (Handbuch der Physiologie des Menschen ,
1833–1840) that set forth what was then known about
human physiology and offered observations and hypothe-
ses for further research. Among the formulations that
Müller provided in the Handbuch was the law of specific
nerve energies, which stated that we are not directly aware
of objects as such but can only be aware of the state of our
sensory nerves. The resulting perceived qualities depend
on the sense organ stimulated, the nerve that carries the
excitation from the sense organ, and the part of the brain
that receives the stimulation.

Müller’s pupil, Hermann von Helmholtz (1821–1894),
extended the law of specific nerve energies by theoriz-
ing that qualities of stimuli within a sensory modality are
encoded in the same way that they are encoded among
modalities. That is, distinguishing red from green, or a low
pitch from a high one, depended on specialized receptors
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in the eye or ear, distinct nerve connections within the
visual or auditory system, and specific locations within
the visual or auditory areas of the brain that receive the
stimulation. The testing of the theory depended on an indi-
vidual’s report of the sensory experience (“I see red”), the
nature of the stimulus to which the individual responded (a
specific wavelength of the energy spectrum), and knowl-
edge of the physiological organization of the sensory sys-
tems. Relating the experience to the stimulus was a matter
of experimental research that could be carried out with
intact human beings; detecting the activity of nerves and
the location of the brain to which stimulation was trans-
mitted was possible then only with in vitro preparations
of animals. Relating subjective, psychological experience
to specific external stimulation was one step in suggesting
how psychology might become a science.

Psychophysics

Experiments on the sense of touch were carried out by the
physiologist E. H. Weber (1795–1878), who distinguished
among the feelings of pressure, temperature, and the loca-
tion of stimulation on the skin. In conducting experiments
in which he stimulated his own skin, Weber explored skin
sensitivity and demonstrated that “on the tip of the forefin-
ger and lips two fine compass points could be felt as two
when they were less than one-twentieth of an inch apart,
but if they were nearer they seemed to be one” (Hall, 1901,
p. 727). Not only could touch sensitivity be measured at
different points on the skin, but relative sensitivity at a
single point could also be measured. Placing a standard
weight at a given spot on the skin and then asking for a
second weight to be judged “heavier” or “lighter” showed
that the amount of weight that could be judged heav-
ier or lighter than the standard varied as a proportion of
the magnitude of the standard weight. Thus, the minimal
detectable difference between two weights was relative
to the weights involved; for heavy weights, differences
would have to be large, but smaller differences could be
detected when the weights involved were light.

G. T. Fechner (1801–1887), a physicist, saw in
Weber’s results the possibility of relating mental events
to physical events; subjective judgments about physical
magnitudes could be compared to the actual physical
magnitudes. Fechner had believed since his student days
“that the phenomena of mind and body run in parallel”
(Marshall, 1982, p. 67). His solution to the problem of
relating these two aspects of the world was to make “the
relative increase of bodily energy the measure of the
increase of the corresponding mental intensity” (Adler,

1966, p. xii). Although Fechner conceived of the possibil-
ity independently of Weber’s results, he came to realize
that his speculations about arithmetic and logarithmic rela-
tions between physical and subjective magnitudes were
in fact demonstrated by Weber’s observations (Adler,
1966; Marshall, 1982). Weber’s results showed that sen-
sory judgments of magnitude formed ratios that were
sufficiently regular to assume the status of a law. Fechner
designated as Weber’s law the mathematical equation that
stated that the increase in perceived intensity of a stimulus
(the “just noticeable difference”) was, as Weber had
demonstrated, a constant proportion of the intensity of the
stimulus to be increased. The regularity in ratios across a
wide range of intensities led Fechner to rewrite the law
in terms of a logarithmic progression, with the strength
of a sensation equal to the logarithm of the intensity of
a stimulus multiplied by a constant established experi-
mentally for the sensory system under study (Murray,
1988, pp. 176–185). “Weber’s law” now typically refers
to the “simple statement that the just noticeable difference
in a stimulus bears a constant ratio to the stimulus” (Adler,
1966, p. xiv), while “Fechner’s law” typically refers to
the logarithmic relationship that Fechner formulated.

Fechner called the new science that he established
psychophysics and developed laboratory procedures that
became part of the laboratory experiments of the new
psychology as well as of the physiological research on
the special senses. The measurements of the smallest
detectable intensity (absolute threshold) and the smallest
detectable difference in intensities between stimuli (dif-
ference threshold) for the different senses were pursued
by the several methods that Fechner had devised for the
purpose (see, e.g., Woodworth, 1938). Resolving differ-
ences in results obtained for different methods, testing
psychophysical laws over a wide range of stimulus intensi-
ties, and developing scales of psychological measurement
offered significant research challenges for psychological
laboratories well into the 20th century (Stevens, 1951;
Woodworth, 1938).

Mental Chronometry

Johannes Müller had speculated in his Handbuch that the
speed of transmission of a nerve impulse was greater than
the speed of light. Helmholtz tested that hypothesis by
measuring the time to react (“reaction time”) to stimuli
applied to motor nerves of different lengths in a frog and
found the time to be much slower than the speed of light
(E. G. Boring, 1950; Hall, 1901). He extended this research
to sensory nerves by measuring the time to respond by
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a human to a touch on the toe and a touch on the thigh
and demonstrated that the time to respond was slower for
the impulse that had longer to travel. Helmholtz extended
the use of time to measure a sensory-motor response to
include spoken responses to words, providing a measure
of the time necessary to associate words or ideas.

The determination of reaction times to measure the
speed of mental processes was investigated by the Dutch
physiologist F. C. Donders (1818–1889). Donders began
with the time to make a motor response to a stimulus
(simple reaction time) and then added more stimuli, each
with a different response. By subtracting simple reaction
time from the time taken to make the correct response to
one of several stimuli, Donders believed that he had mea-
sured the time required to make a choice (E. G. Boring,
1950; Woodworth, 1938). He then recognized that his
experimental procedure required not only that an observer
choose a response from among the several responses pos-
sible but also that an observer detect which stimulus had
been presented from among the several possible stim-
uli (discrimination reaction time). Using the subtractive
method that he devised, Donders estimated the time for a
simple reaction, the time taken to discriminate one stimu-
lus from others, and the time taken to choose a response.
The possibility of measuring the time required by men-
tal processes appeared to have been realized, and the
reaction-time experiment as well as the subtractive pro-
cedure became part of the science of psychology (for
modern adaptations, see Posner & Raichle, 1994; Stern-
berg, 1969).

PSYCHOLOGY’S FIRST LABORATORY

The founding of the first laboratory in experimental psy-
chology has generally been credited (but not without some
debate; see Green, 2000) to German physician and physi-
ologist Wilhelm Wundt (1832–1920). Wundt received his
MD degree from the University of Heidelberg in 1855;
he conducted research on touch sensitivity at the univer-
sity hospital and chose physiology, not medicine, for his
career (Bringmann, Balance, & Evans, 1975). The natu-
ral sciences had become legitimized as a proper field of
study and were allied with medical training in the universi-
ties. Laboratories for scientific research were an accepted
part of the university structure that made careers in sci-
entific research possible (Ben-David, 1971, pp. 123–124).
Wundt, trained in physiology as part of his medical edu-
cation, was a lecturer at the University of Heidelberg
and also became the laboratory assistant to Helmholtz,

introducing medical students to human anatomy and phys-
iology. In 1862, he offered his first course in “psychology
as a natural science” (Bringmann et al., 1975) at Heidel-
berg, and in 1873–1874, the first edition of Grundzüge der
physiologischen Psychologie (Principles of Physiological
Psychology) was published. In it, he called for the recog-
nition of psychology as a discipline independent of philos-
ophy and physiology (Blumenthal, 1985a; Fancher, 1996;
but see Danziger, 1990; Hatfield, 1997; Kusch, 1995a,
pp. 149–150).

In 1875, at the age of 42, Wundt accepted a position
as professor of philosophy at the University of Leipzig,
where he established the first experimental research pro-
gram in psychology. Chairs in science carried more pres-
tige than those in philosophy, but the limited number of
chairs available in science at the time made one in philos-
ophy attractive to Wundt (Ben-David & Collins, 1966).
Thus, psychology, like other sciences before it, began as
part of the curriculum in philosophy; the acceptance of
research laboratories as part of the university establish-
ment permitted the founding of a laboratory in conjunction
with Wundt’s research.

Upon his arrival at Leipzig, a space in a former univer-
sity refectory building was assigned to Wundt to permit
him to store apparatuses and to conduct demonstrations
associated with his lectures. In 1879, Wundt and students
Max Friedrich and American G. Stanley Hall began a
program of independent research (E. G. Boring, 1965;
Bringmann, Bringmann, & Ungerer, 1980) that initiated
psychology as “the organized and self-conscious activity
of a community of investigators” (Danziger, 1990, p. 18).
In 1881, the first issue of Wundt’s journal, Philosophis-
che Studien , appeared featuring Friedrich’s dissertation
research, and by 1883, the laboratory had acquired the sta-
tus and budget of a research institute within the university
(E. G. Boring, 1965; Bringmann et al., 1980; Danziger,
1990). Wundt did not neglect the demands of his pro-
fessorship as philosopher; in addition to his laboratory
research in psychology, he published on logic (1880) and
ethics (1886) and a system of philosophy (1889), but his
place in the history of psychology derives from his labora-
tory, the students who studied there, and their subsequent
influence on the discipline.

Experimental psychology as practiced by Wundt and
his students at Leipzig employed the methods of phys-
iology to study the contents and processes of human
consciousness. Among the studies pursued in Wundt’s lab-
oratory were psychophysical experiments to analyze and
measure sensations; reaction-time experiments to mea-
sure the duration of mental processes; and experiments on
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attention, memory, and the association of ideas (Cattell,
1888). Wundt extended Donders’s subtractive procedure
to the measurement of other mental processes, including
association and judgment. His American student, James
McKeen Cattell (1860–1944), elaborated on Donders’s
method in his research investigations at Leipzig between
1883 and 1886 and measured the speed of verbal asso-
ciations. In a particularly innovative set of experiments,
he varied the number of letters, numbers, words, or sen-
tences a stimulus card contained and exposed the card
to observers very briefly (0.01 seconds) to measure the
number of items that could be contained in consciousness
at one time; the result was an estimate of the span of
attention, or span of apprehension (Ladd, 1888).

Early reports of experiments were enthusiastic in detail-
ing the empirical results that the laboratory could provide
but that were beyond the reach of the older philosoph-
ical psychology. Reports that the time taken to name a
short word was 0.05 seconds less than the time taken to
name a letter of the alphabet (Jastrow, 1886), or that the
time taken to name colors or pictures was “about twice
as long as the corresponding times for recognizing and
naming letters or words” (Cattell, 1947b, p. 25), exemplify
this fascination with quantifying dimensions of mental pro-
cesses. Intrigued by the individual differences in perfor-
mance that he observed, Cattell would later explore the
range of individual differences in a program of mental test-
ing at Columbia University (Cattell, 1947c; Fancher, 1996;
Sokal, 1987; Wundt, 1974).

In addition to the psychophysical and reaction time mea-
sures that he employed, Wundt’s physiological psychology
made use of reports of conscious experience. He dis-
tinguished between Selbstbeobachtung (self-observation),
the introspection of the philosophers, and innere Wah-
rnehmung (internal perception), the basis of conscious
experience. Self-observation, as traditionally employed,
could not meet the standard of scientific observation.
In order to make a scientific introspection possible, the
following were required: (a) careful control over the
stimulus that was to produce the mental event to be
observed and (b) as short an interval as possible between
the observation of the event and its recall and report.
This was to be achieved by the experiment conducted
in the laboratory under carefully controlled conditions;
experimentelle Selbstbeobachtung was the form of intro-
spection raised to scientific status by experimental pro-
cedures (although terminology when translated from the
German can be problematic; cf. Blumenthal, 1985a, p. 28;
Danziger, 1980, p. 244).

In any case, to ensure that this observational procedure
could be a rigorous scientific method to assess mental
events and did not lapse into the older philosophical reflec-
tion, Wundt established rules or guidelines by which intro-
spection might achieve scientific validity:

(1) The observer, if at all possible, must be in a position to
determine when the process is to be introduced; (2) He must
be in a state of “strained attention”; (3) The observation must
be capable of being repeated several times; (4) The conditions
of the experiment must be such as to be capable of variation
of the strength and quality of the stimuli.

—R. I. Watson & Evans, 1991, p. 280

By knowing when a process is to be introduced (a
stimulus presented), an observer may concentrate (strained
attention) on the observation to be made and, to ensure
reliability, be able to repeat the process. Varying condi-
tions allowed the observer to identify changes in con-
sciousness as a function of changes in the conditions of
the experiment. Replicating conditions enhanced the relia-
bility of the observations to approach those of the observa-
tion of external events. These tight restrictions meant, with
minor exceptions, that “the introspective reports from his
laboratory are very largely limited to judgments of size,
intensity, and duration of physical stimuli, supplemented
at times by judgments of their simultaneity and succes-
sion” (Danziger, 1980, p. 247). Confidence in the results
of introspection depended on confidence in the skill and
experience of the observer who, as the source of the data,
was the critical component in psychological experiments.
In Wundt’s laboratories, the observer possessed psycho-
logical authority and expertise. Experimental control over
the introspective process was obtained not only by the
rules for the conduct of an experiment but also by the
use of observers whose habits of attentiveness and quick-
ness of observation and reporting provided reliable data
(Danziger, 1980).

Published reports of experiments conducted in Ger-
man and American laboratories identified each of the
observers and their level of experience in introspection
(e.g., Geissler, 1909; cf. Bazerman, 1987). The experi-
menter played a secondary role in manipulating the appa-
ratus, presenting stimuli, and recording responses. The
division of labor between experimenters and observers,
who were colleagues and collaborators, was primarily
one of convenience; roles were routinely exchanged,
with few exceptions: Wundt, for example, served as an
observer in some of the Leipzig experiments but never
as experimenter.
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However, the published reports of experiments by
Oswald Külpe (1862–1915), a former student of Wundt,
failed to identify the observers in experiments that used
introspection in his laboratory at the University of Würz-
burg. Külpe’s experiments were designed to explore the
thought processes involved in making inferences and
judgments. The Würzburg method of introspection, “sys-
tematic introspection” (Danziger, 1980, 1990) or “sys-
tematic introspectionism” (Blumenthal, 1985b, p. 64),
was a form of self-reflection that required thinking about
a problem to solve and then retrospectively recounting the
thought processes that led to its solution. In these exper-
iments, the experimenter would interrupt the observer’s
introspective report with questions designed to probe the
content of consciousness. This procedure, which shifted
the power and authority in the experimental situation from
the observer to the experimenter, represented a departure
from the careful experimental control over introspection
exercised in Wundt’s laboratory. Wundt vigorously
opposed the Würzburg method as unreliable (Blumenthal,
1985a; Leahey, 1981), particularly as it was applied to
those higher mental processes that Wundt believed to be
beyond the reach of introspection and, indeed, of any
laboratory method. Others pointed out that the “demand
characteristics” inherent in this interrogation procedure
(Müller, 1911; cited in Kusch, 1995b) were likely to bias
an observer’s responses. The status of introspection as a
laboratory method would concern psychology well into
the 20th century.

Wundt argued that experimental self-observation could
reveal the existence of mental processes such as apper-
ception (an active process of attention that organized per-
ceptions), volition (will or effort), and emotion, but he
strongly believed that these higher mental processes could
not be studied using the experimental method. The only
methods appropriate for the study of these hidden, higher
cognitive processes were naturalistic observation and his-
tory. For example, a speaker, in constructing a sentence,
is conscious of the sensory stimulation involved in speak-
ing but is not aware of the cognitive processes whose
operations produce the sentence, processes that a hearer
employs in analyzing the sentence for its meaning. In
that sense, Wundt’s physiological psychology was one
of “outer phenomena,” sensation, perceptions, and move-
ment, while his Völkerpsychologie, the study of language,
religion, myth, and culture, was one of “inner phenom-
ena” (Leahey, 1981) not available to conscious exami-
nation. The phenomena included in the 10 volumes of
the Völkerpsychologie were those that encompassed by
Anthropologie, a course that Wundt had offered in his early

years at Heidelberg (Bringmann, et al., 1975). Although
the Völkerpsychologie did not have the immediate impact
on the development of psychology of Wundt’s laboratory,
it influenced other branches of social science (Kroger &
Scheibe, 1990), and Wundt’s analysis of language forms
part of the history of psycholinguists (Blumenthal, 1970).

Because so many American students studied at Leipzig
(Benjamin, Durkin, Link, Vestal, & Acord, 1992), Wundt
assumed a position of particular significance in the
accounts of the origins of the new psychology (Evans,
2004). Nevertheless, pioneers in the new discipline at
other German universities attracted their share of students
from the United States and from other countries. More-
over, unlike the University of Leipzig, where women were
not permitted to matriculate, other German universities
admitted women to study and to conduct research (News
and Notes, 1905). The development of psychology, even
in its early stages, was not the work of a single individual.
Much of the development of psychology after Wundt con-
sisted of attempts to study in the laboratory those psycho-
logical processes that he had declared beyond the reach of
experiment.

BEYOND THE FIRST LABORATORY:
EVOLUTION OF THE DISCIPLINE

Psychology as a scientific, laboratory-based discipline
gave new status to the study of mind. Proponents of the
new psychology in Europe and North America introduced
students and colleagues to the results of experiments on
sensory and motor functions that suggested the potential of
the new psychology to further the understanding of mental
functions. The psychology that emerged in Germany and
the United States was shaped by the cultural contexts in
which the discipline evolved.

Psychology in Germany

One of Wundt’s contemporaries who believed that higher
mental processes could be the objects of experimen-
tal investigation was Hermann Ebbinghaus (1850–1909).
Inspired by the psychophysics of G. T. Fechner and phi-
losopher J. F. Herbart’s attempt to apply mathematics to
mental representations, Ebbinghaus used precise quantita-
tive methods to investigate memory (Murray, 1976). He
served as both the experimenter and the subject of his
investigations. In order to have relatively homogeneous
material to learn and to reduce the impact of any previous
semantic associations, such as occurred in his early exper-
iments in learning and remembering poetry, Ebbinghaus
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developed the “nonsense syllable,” largely pronounceable
consonant-vowel-consonant combinations. He created syl-
lable lists of various lengths that he learned and then later
relearned after different lengths of time. The percentage
of time saved in relearning the lists became known as
the “savings method” of memory (Hoffman, Bringmann,
Bamberg, & Klein, 1987; Murray, 1976, p. 206). Ebbing-
haus found that the amount of time spent in relearning lists
was greater for longer lists and for longer retention inter-
vals. The graph of his results became the standard curve of
forgetting, still reproduced in textbooks as a classic result.
The curve showed that recall of learned lists was perhaps
85% after 1 hour, approximately 50% after one day, and
as little as 15% after about six days. These findings stim-
ulated a long tradition of memory research (e.g., Postman,
1968). After the publication of his monograph Über das
Gedächtnis (On Memory), Ebbinghaus established labora-
tories at several universities and attracted some American
students, but his time was increasingly devoted to a editing
a journal and writing (Fuchs, 1997).

Leadership of memory research fell to Georg Elias
Müller (1850–1931) at Göttingen University. Müller,
a dedicated experimentalist, invented the memory drum, a
mechanical device for presenting one verbal stimulus at a
time, used in conjunction with experiments on serial list
learning and list retention. The memory drum, modified
subsequently by Müller for research in paired associate
learning (Haupt, 1998), became a standard piece of labora-
tory equipment for studies of verbal learning and memory
until replaced by the computer. Müller’s research reports
on his studies of memory extended from 1893 to 1917
and included “the theoretical contributions of retroactive
inhibition, perseveration, and consolidation” (Murray &
Bandomir, 2000). Müller initiated what later was termed
the interference theory of forgetting, a position that argues
that forgetting is a function of the interference among
competing memories at the time that a particular mem-
ory is being retrieved and not a function of a decay or
loss of memory traces (Murray, 1988). The topic was not
addressed directly by Ebbinghaus, but the rapid forgetting
that his retention curve recorded has been interpreted as
offering evidence of the role of interference in memory
(Murray, 1988; Underwood, 1957). Müller’s experimental
interests were not limited to memory research. He built
on the contributions of Fechner, Ewald Hering, and Mary
Whiton Calkins in becoming a leader in the development
of the methodology of psychophysics, conducting studies
on color vision and investigating paired-associate verbal
learning (Blumenthal, 1985b; Murray, 1976). His labo-
ratory was well supplied with experimental apparatuses

(Haupt, 1998) and attracted a number of psychologists
to pursue research with him. Müller’s laboratory seems
to have been especially hospitable to women interested
in psychology; among those studying at Göttingen were,
for example, Americans Mary Whiton Calkins, Eleanor
Gamble, and Lillien Jane Martin. Other laboratories and
universities were less open in this regard (Furumoto, 1987;
Scarborough & Furumoto, 1987).

Psychology in America

The results of German investigations in sensory physiol-
ogy and their significance for the philosophy of mind did
not go unnoticed by Americans in the period after the Civil
War. William James, abroad for his health and to further
his medical studies, wrote to a friend:

It seems to me that perhaps the time has come for psychology
to begin to be a science—some measurements have already
been made in the region lying between the physical changes
in the nerves and the appearance of consciousness at (in
the shape of sense perceptions) and more may come of
it. Helmholtz and a man named Wundt at Heidelberg are
working at it.

—James, 1920, pp. 118–119

In antebellum America, the dominant philosophical
tradition was derived from England and Scotland, as
exemplified in John Locke’s An Essay Concerning Human
Understanding (1690) and the texts of the Scottish com-
monsense realists, Thomas Reid, Dugald Stewart, and
Thomas Brown (Evans, 1984; Fay, 1939; Fuchs, 2000a;
Roback, 1952), with only modest representations of
German (Hickok, 1854; Rauch, 1840) and French (Cousin,
1829/1834) philosophy. Psychology, used to designate the
study of mind, came into use in America in the mid-19th
century and began to replace the previous designations
for the study of mind, such as intellectual or mental phi-
losophy. An early use of the term psychology in America
was from the translation, into English, of the last chapters
of the second volume of Victor Cousin’s two-volume
Cors De L’Histoire de La Philosophie (Cousin, 1829/1834)
and titled Elements of Psychology: Included in a Critical
Examination of Locke’s Essay on the Human Understand-
ing (Cousin, 1829/1834; Vande Kemp, 1983). The title
was the work of the American translator, C. S. Henry;
psychology does not appear in the French original. It was
not until the 1840s that the term was used in the title of
original American textbooks produced by two German
immigrants, one by Friedrich Augustus Rauch (1840) and
another by Samuel S. Schmucker (1842).

British philosophy was empirical, gathering informa-
tion about mind and mental processes from introspective
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observation, observation of the behavior of others, and
observations of individuals recorded in medical treatises,
court proceedings, literature, and poetry. The data were
classified under general faculties or categories of mind,
such as the intellect (perceptive, cognitive states) and the
sensibilities (conative, emotional, or motivational states)
and their many possible subdivisions, such as memory and
reasoning, instincts, and desires, together with will, the
determination of human conduct (Fuchs, 2000a, 2000b).
The concern for understanding the mind through intro-
spective examination of consciousness was extended in
the textbooks of Rauch (1840, 1841) and Hickok (1854)
by the influence of German philosophy and anthropolog-
ical concerns that examined differences between humans
and animals, differences among races and between the
sexes, and changes in individuals with age (Fuchs, 2012).
In the last quarter of the century, results from the inves-
tigations in psychophysics, sensory physiology, and the
early experiments in psychology were incorporated into
later textbooks of intellectual philosophy (e.g., McCosh,
1886, 1887; Porter, 1868) as a supplement to, but not
a substitute for, the traditional philosophical position of
these texts. Even a textbook by G. T. Ladd (1842–1921)
that represented the new psychology did not fully escape
the theological concerns of the “old psychology” (Evans,
1984; Ladd, 1888; E. Mills, 1969).

Americans traveled abroad for advanced education at
British and continental universities after the Civil War;
painters, writers, and scientists went in large numbers.
With the postwar establishment of the new land-grant
universities, professional opportunities arose for faculty
members, especially in the sciences, for education not yet
available in the United States. With the zeal of converts
and crusaders, the first generation of North American psy-
chologists returned from their study abroad to stimulate
the development of graduate education within established
American colleges and universities and the newer land-
grant universities (Kohler, 1990). American psychologists
moved more quickly than their German counterparts to
establish psychology as an independent discipline within
the curricula of colleges and universities (Wilson, 1990).
They wrote textbooks to incorporate the results of the con-
tinental laboratories, developed courses for undergraduate
and graduate students, created laboratories for teaching
and research, and founded journals for the publication of
research from the newly established laboratories. The lab-
oratories came to be the locus of education in psychology
in universities and colleges (Calkins, 1910; Sanford, 1910)
and came to symbolize psychology as science, while
psychology, lodged within departments of philosophy,

became the introductory course required for further study
in philosophy (Fuchs, 2000b).

William James and Evolutionary Theory

The essential break with the mental philosophical past
was achieved by William James, whose Principles of Psy-
chology (James, 1890) represented the first of the modern
textbooks of psychology (Evans, 1981). James was a tran-
sitional figure, with one foot in philosophy and the other
in the empiricism of the new science. His text, while still
too philosophical for some of his more empirical col-
leagues (see, e.g., Evans, 1981; Ross, 1972), nevertheless
effectively cut the discipline’s past ties to theology. James
was attracted to the new psychology by the possibility of
using science to pursue philosophical issues more deeply
(Croce, 1999) and called for psychology to be a natural
science (James, 1892a). He recognized that while psychol-
ogy was not yet an established science, it constituted the
hope of a science (James, 1892b). His textbooks (James,
1890, 1892b) attracted recruits to psychology’s banner to
attempt to realize that hope.

William James had been appointed an instructor at
Harvard in physiology in 1872; like Wundt, James had
earned an MD degree and, again like Wundt, had no
real interest in practicing medicine. In 1875, he offered
a graduate course at Harvard on the “Relations between
Psychology and Physiology” and, again like Wundt, had
rooms assigned to him to use for experimental demon-
strations to augment his teaching. James, however, was
never very enthusiastic about laboratory work; he once
declared that the psychophysics could never have arisen
in a country in which the natives could be bored (E. G.
Boring, 1950). As a text for his course in psychology,
James adopted Principles of Psychology (1855) by Her-
bert Spencer (1820–1903). A course featuring discussion
of evolutionary theory was a novelty, since the older, pre-
Civil War mental philosophy texts ignored evolutionary
theory, while textbooks written after the war wrestled
uncomfortably and unsuccessfully with integrating evo-
lutionary theory with theological concerns.

The theory of evolution by natural selection proposed
by Charles Darwin (1809–1882) had an enormous influ-
ence on American psychology. In his book On the Origin
of Species (1859), Darwin presented evidence to support
his theory of evolution and proposed natural selection
as the mechanism responsible. To account for the evo-
lution of intelligent behaviors, Darwin appealed to two
mechanisms, sexual selection (the evolution of traits that
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facilitate mating success) and, more tentatively, as a sec-
ond mechanism, the inheritance of acquired characteristics
(Darwin, 1871). Jean-Baptiste de Lamarck (1744–1829)
had proposed that learned changes in behavior that occur
during an animal’s lifetime can be passed down to that
individual’s offspring through biological inheritance. This
view was shared by Herbert Spencer, who, unlike Darwin,
viewed the evolutionary process as a linear progression,
from “lower” to “higher” forms (Spencer, 1855). Spencer
coined the phrase survival of the fittest to suggest that
those individuals who were best adjusted to their environ-
ments would survive. Learned behaviors that facilitated
this adjustment to the environment would then be passed
to subsequent generations. Adjustment was to the indi-
vidual’s survival what adaptation was to the survival of
the species (Boakes, 1984; Buxton, 1985a, 1985b). The
absence of evidence for Lamarck’s theory led to its aban-
donment, and evolutionary theory was left with natural
selection as the only mechanism of evolutionary change.
Nevertheless, Spencer’s focus on adaptability during an
individual’s lifetime (learning) and Darwin’s emphasis
on individual development during childhood, differences
among individuals, the relation between structure and
function, and the continuity between animals and humans
contributed substantially to the expansion of the topics
that psychologists pursued in the name of psychological
science.

THE PSYCHOLOGICAL LABORATORY
AND THE PSYCHOLOGICAL EXPERIMENT

When the proponents of the new psychology returned to
the United States from Europe armed with PhDs from
German universities, they introduced the results of labo-
ratory experiments on mind into their teaching. Educating
students in the scientific study of mind also included their
participation in laboratory experiments that came to con-
tribute experimental results to the growing body of data on
mental processes. Greater attention to controlling the con-
ditions of observation and data gathering in the laboratory
developed as experimental observations were extended to
a broader range of mental processes.

The Rise of Laboratories in America

William James saw in the early results of experiments in
psychophysics and sensory physiology the beginning of
science in the measurement of phenomena that the mental
philosophers could only describe. Like James, G. Stanley

Hall (1844–1924) was impressed by the impetus given to
the new psychology by the results from experiments on
sensory physiology. Hall, while preparing for the ministry,
studied theology and philosophy in Germany and found
that science was relevant to these pursuits, especially sci-
entific empiricism. Hall founded the first American lab-
oratory in the new science of psychology at the Johns
Hopkins University in 1883. While Hall’s laboratory at
Johns Hopkins usually is acknowledged as the first psy-
chological laboratory in the United States, the designation
was not without other claimants. Debate over credit for
the establishment of laboratories provides some measure
of the importance, real and symbolic, that psychologists
attached to the laboratory and to the experimental research
that it was designed to foster (Capshew, 1992). By 1893,
20 psychological laboratories were operating in the United
States, nearly twice as many as in Europe (Nichols, 1893,
as cited by Capshew, 1992). By 1904, there were 49 lab-
oratories of psychology in colleges and universities in the
United States (Benjamin, 2000; Camfield, 1973).

Psychology had become an accepted part of the cur-
riculum, required for the undergraduate degree in 8 uni-
versities and represented in 62 institutions by 3 or more
courses (Miner, 1904). Psychologists argued their case for
the new science (and for their own professional careers)
to the general public and to trustees and governing boards
of academic institutions with some success (Leary, 1987).
Not only were courses in psychology and laboratories
begun; journals also were established, beginning with
Hall’s American Journal of Psychology in 1887 (Evans &
Cohen, 1987) to make public the results of laboratory
investigations as well as to provide an outlet for the the-
oretical and philosophical articles that were part of the
young science. The American Psychological Association
provided annual meetings for the reports of investiga-
tions and for psychologists to consider ways to advance
the profession. Graduate programs in universities pro-
duced over 100 PhDs between 1892 and 1904; between
1898 and 1903, psychology ranked fourth after chemistry,
zoology, and physics in the number of PhDs awarded
(Camfield, 1973).

The laboratories founded in American colleges and
universities served to initiate students into laboratory prac-
tices, familiarize them with standard pieces of laboratory
apparatus, and introduce them to the subject matter and
offer opportunities for research in scientific psychology.
The experiments of the early laboratory reflected the sci-
entific beginnings of the field: Studies of psychophysics,
sensory capacities and sensitivity, memory, attention, and
voluntary movement (reaction time) were emphasized in
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manuals written for the laboratory course (e.g., Judd,
1907; Langfeld & Allport, 1916; Sanford, 1897; Seashore,
1909; Titchener, 1901–1905). The topics represented by
these laboratory experiments were also those that con-
tinued to be a part of the research agenda of psycholo-
gists. Increasingly, however, the interests of psychologists
extended beyond Wundt’s line of demarcation between
topics that could properly be pursued through laboratory
experiments and those that could not. Much of the devel-
opment of psychology consisted of expanding the range of
psychological processes that were amenable to scientific
investigation within and outside the laboratory while con-
tinuing to debate the definition of the field and the methods
most useful to its development.

The Evolution of the Laboratory Experiment

In the experiments with which psychology began, such as
Weber’s study of tactual sensitivity, Fechner’s research in
psychophysics, or Ebbinghaus’s study of memory, a sin-
gle individual served as both experimenter and observer.
In subsequent experiments in psychophysics and memory,
the roles of experimenter and observer became separated
in order to eliminate, or control for, possible biases that
might stem from knowledge of the experiment and the
expectations that might influence an observation, such as
knowing the intensity of stimulus to be judged quantita-
tively (Dehue, 1997, 2000). Separating the role of exper-
imenter from that of observer, interpolating “catch-trials”
(in which no stimulus was presented), and randomizing
the presentation of stimuli became common practices in
psychophysical research and were adapted to other psy-
chological experiments (Dehue, 1997). Moreover, as psy-
chological research expanded to include experiments that
assessed the responses of children and animals, requiring
little or no introspection, authority became increasingly
centered in the experimenter, and participants became
“subjects” rather than “observers.”

Data Treatment and Research Design

Early published reports of “even narrowly focused labo-
ratory studies conducted with small samples were capable
of generating reams of detailed data; readers of journal
reports were sometimes confronted with tables of data
that ran on for pages” (L. Smith, Best, Cylke, & Stubbs,
2000, p. 260). Summary data were presented not only in
tables but also in graphic form. Graphs were a common
form of data summary in turn-of-the-century scientific
reports. In addition, graphs helped to pave the way for the

later development of correlation and regression analyses
(L. Smith et al., 2000). In attempting to assess the degree
of relation between physical and mental characteristics to
each other, Francis Galton (1822–1911) used scatter plots
in which one set of scores was arranged as a function of
another set, such as the height and weight measures of a
group of individuals. From such graphic plots evolved the
regression line, the steepness of which reflected the degree
of relation between two variables, and, in the hands of
Karl Pearson (1857–1936), developed into the mathemat-
ical technique of correlating variables and measuring the
degree of their relationship by the coefficient of correla-
tion (Fancher, 1996). The development of these statistical
methods became critical to the assessment of individual
differences and the use of tests in psychology.

Other statistical procedures were employed to assess
comparisons between different groups of individuals. Gal-
ton’s research, for example, on the efficacy of prayer
asked “whether those who pray attain their objects more
frequently than those who do not pray, but who live in all
other respects under similar conditions” (Galton, 1872,
p. 126, as cited by Dehue, 2000). A control group was
employed in educational research to assess the effects of
transfer of training (the influence of practice in one task
on performance in another), and, despite arguments over
whether participants should be assigned to an experimen-
tal or control group at random or by matching individuals,
the use of control groups in psychological experiments
became an integral part of research design (Dehue, 1997).

The comparison of control and experimental group
performances led to the use of statistical procedures for
testing the significance of any differences that might be
obtained. Inferential statistics was unknown until the 20th
century: Student’s “t” test for comparing mean scores
from two groups appeared in 1908. Analysis of variance
tests were devised in the 1920s (L. Smith et al., 2000) but
did not become a common part of psychological research
designs until the 1930s (Rucci & Tweney, 1980). With
the publication of his Experimental Psychology (1938),
R. S. Woodworth “introduced a clear distinction between
experimental and correlational research” (Winston, 1990,
p. 391). The critical distinction made between the two
kinds of research was that only in experimental work
could the cause of behavior be determined by manipula-
tion of an independent variable; the definition “provided
one powerful rationale for the animal research of the thir-
ties, forties, and fifties” (Winston, 1990, p. 397) because
manipulations of “causal” variables in animal research
provided fewer ethical or practical problems than research
with humans. The search for causes of behavior and the
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theoretical models of learning embodied this definition
of the psychological experiment as the means of test-
ing hypotheses. This model of the experiment helped to
establish prescriptions for the use of t tests and analyses
of variance as the statistical treatments of choice for the
results of experiments, while correlational techniques and
regression analyses were utilized by those interested in
individual differences.

The methodology of research and standards for ana-
lyzing and reporting results of experiments in keeping
with psychology’s status as a science is reflected in the
standardization of the reports of experiments and the def-
inition of what constitutes an experiment. The model for
reports of empirical research for publication in journals of
the American Psychological Association evolved from a
six-and-a-half-page style sheet published in 1929 (Bentley
et al., 1929) to the 1983 Publication Manual of the Ameri-
can Psychological Association (3rd edition) that contained
about 200 pages of rules for preparing a manuscript (Baz-
erman, 1987) to the fifth edition (2001) of 439 pages.
The sixth edition (2010) contains 272 pages in a sub-
stantially larger page format. Reports initially emphasized
how quantitative experimental results might either aid in
understanding philosophical problems or simply let com-
plex data speak for themselves (Bazerman, 1987). The
emphasis on hypothesis testing and statistical analyses of
comparisons between control and experimental group per-
formance that later came to dominate experimental design
and instructions to authors preparing manuscripts reflected
the success of Woodworth’s definition of what constituted
an experiment in psychology.

Defining Psychology and Its Methods

Changes in the psychological experiment in apparatuses
and methods and the shift in roles of observer and exper-
imenter occurred amid debate over the subject matter of
psychology and the methods appropriate to it. The growth
in the range of subject matter under experimental investi-
gation and in the methods employed in the study of psy-
chology reflected James McKeen Cattell’s definition of
psychology’s subject matter as anything that a psychol-
ogist is interested in as a psychologist (Cattell, 1947a).
The experimental psychology that arose in North America
resembled the research practices of G. E. Müller more than
those of Wilhelm Wundt in the range of topics addressed in
the laboratory and the apparatuses and methods that were
employed (Haupt, 1998). The psychology that evolved
in college and university departments of philosophy and,
as the century matured, in independent departments of

psychology reflected the functional spirit of the mental
philosophers and the influence of the theory of evolution.

Mental philosophy had attempted to describe how the
mind worked, how its cognitive and conative processes
operated to produce volitional acts. American psycholo-
gists, imbued with the spirit of evolutionary theory, were
focused on the utility of mind and consciousness in the
adaptation of species and individuals to the environment.
This concern with function (what is mind for? what is its
function?—presumably, to aid adaptation) was coupled
with other aspects of function, namely, how mind works
(how does it function?) and on what mind depends (of
what is mind a function? how complex must a nervous
system be before mind becomes possible?).

These implicit and broad concerns for mental func-
tion in psychology were made more explicit and became
embodied in a self-conscious school of psychology by
James Rowland Angell (1869–1949) in response to the
programmatic statement of E. B. Titchener (1867–1927),
who advocated a structural psychology. These schools of
thought were but two among general systematic positions
that competed for dominance in psychology (Heidbreder,
1933; Murchison, 1926, 1930; Woodworth, 1948).

COMPETING PERSPECTIVES,
DEVELOPING RESEARCH

The development of psychology in the early decades of the
20th century was characterized by competing definitions
of its subject matter. Whether introspection on mental con-
tent under laboratory conditions should be the primary
research method to discover the nature of mental expe-
rience, or whether inferences from overt behavior should
form the primary subject matter of psychology sparked
debate among psychologists in their attempt to assert
its status as a science. At the same time, psychologists
expanded the range of subject matter as they pursued
research with children and their development, with new
interest in individual differences and in comparative psy-
chology with animal subjects, as well as with expanding
research with adult human participants. Throughout the
20th century and into the 21st, psychology continued to
evolve as a result of the growing body of research results,
the debates over subject matter and methodology, and
influences from advances in related sciences.

Structuralism

Structural psychology came to America with the arrival of
Edward Bradford Titchener at Cornell University in 1890,
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fresh from Wundt’s laboratory at Leipzig. Titchener had
become interested in Wundt’s psychology while studying
philosophy and physiology at Oxford University. There,
he was trained in the positivistic psychologies of George
Berkeley and David Hume and the associationists James
Mill and John Stuart Mill, as well as that of Herbert
Spencer.

Titchener thought he saw in Wilhelm Wundt’s psychol-
ogy an experimental, introspectionistic, and positivistic
psychology of mind, one that studied observable mental
content and used only the content of experience to explain
experience. When he encountered Wundt’s Grundzüge at
Oxford, he decided that was the place to go for further
study. Because he had no real exposure to laboratory
experimentation, Wundt and Thomas Henry Huxley sug-
gested that Titchener spend a year studying with John
Scott Burdon-Sanderson, whose physiological laboratory
was the finest in England. After completing his year with
Burdon-Sanderson, Titchener went to Leipzig for his doc-
torate with Wundt. Titchener was surprised to find that
Wundt’s psychology was quite different from what he sup-
posed. Wundt’s psychology was not positivistic. In fact,
Wundt was negatively disposed toward positivism, espe-
cially that propounded by the physicist Ernst Mach (Mach,
1886/1897). Titchener, through Wundt’s assistant, Oswald
Külpe, learned of Mach’s book, and he and Külpe dis-
cussed the possibility of a psychology with the structure
of Wundt’s system but true to positivism, that is, using
only the contents of experience to explain experience and
rejecting accessory concepts and processes not found in
experience. Wundt used several processes to explain por-
tions of his system, processes that were hypothetical and
not directly observable. Titchener and Külpe set out to
“perfect” Wundt’s system by making it consistently posi-
tivistic and making possible the study of higher mental
processes experimentally. Wundt considered the higher
mental processes open to study only nonexperimentally
by studying the products of mind. Titchener received
his degree from Wundt in 1892 (Evans, 2012a, 2012b).
English universities, unlike American universities, were
unreceptive to the new psychology, so Titchener accepted
a professorship at Cornell University, where he remained
until his death in 1927.

Titchener has been interpreted by some historians as
presenting himself as Wundt’s representative in North
America (Danziger, 1990; Leahey, 1981). This view seems
to have originated from a casual statement made by E. G.
Boring in his History of Experimental Psychology (Boring,
1929, p. 402), although dropped from the second edition
(Boring, 1950). However, Titchener’s psychology was not

the same as Wundt’s psychology, and he made no pre-
tense of being Wundt’s representative (Evans, in press-b;
R. Smith, 1997, p. 527). Titchener’s view of mind, influ-
enced as it was by the English philosophy of John Locke
and his heirs, who generally viewed mind as a passive
recipient of stimulation, in which mental content was
whatever had entered mind through the senses. The pur-
pose of the study of mind was to understand how complex
mental experience could arise from combinations of these
elements. While Titchener was not a typical Wundtian,
he also was not a typical product of the English school
of associationism. In fact, he was disillusioned with the
English associationists’ use of the concept of association.
One flaw was in their use of hard logical concepts, “things”
and “meanings,” as their fundamental units, rather than
actual mental processes, sensations, or images. Another
flaw he objected to was their substitution of logic for
observable processes.

Mind was, for Titchener, composed of elementary pro-
cesses that he identified as sensations, images, and affec-
tions. Sensation was the primary experience resulting from
stimulation of the senses, images were internal representa-
tions arising from memory or imagination that supplement
the simple sensory processes combining into more complex
states. Each sensation was identified by its attributes, char-
acteristics that defined one sensory, imaginal, or affective
(simple emotional) experience from another. Wundt used
only quality and intensity as these descriptive attributes.
Titchener and Külpe used quality, intensity, space, time,
and clearness as attributes, though not all sensations had all
of them. Unlike Wundt, who used hypothetical processes
such as creative synthesis to bring time and space into his
system, and apperception to deal with perceptive clearness,
Titchener and Külpe were able to make time, space, and
clearness directly observable attributes of sensations, mak-
ing Wundt’s inferential accessory concepts of apperception
and creative synthesis unnecessary (Evans, in press-b).

Affections, feelings in Wundt’s system, were made
up of attributes forming a single dimension going from
pleasantness to unpleasantness. Although Wundt devised
a more complicated process of describing feelings in
1896, Titchener retained the original pleasantness–
unpleasantness dimension until the last phase of his
system in the 1920s.

Titchener pursued three goals: (1) the analysis of
complex conscious experiences into basic elementary pro-
cesses, (2) determining how the elements were connected
to form complex perceptions, and (3) identifying the
underlying physiological processes. The first of these goals
provided the primary focus of research at the Cornell
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laboratory in the early years, as the elements were them-
selves analyzed for their attributes. Later, the “synthetic
experiment” came to predominate (Bentley, 1900). In
the 1920s, Titchener’s laboratory performed some early
experiments in what would become virtual reality by
synthesizing sensory stimuli to produce experiences of
objects not actually present (Evans, 2008, pp. 67–82). In
the last decade before his death, Titchener gave up the
concept of elements in his system and began dealing with
a multidimensional psychology based on the attributes of
quality, intensity, duration, space, and clearness, avoiding
the concept of elements entirely (see Evans, 1972, 1990,
in press-b).

The subject of experimental psychology, Titchener
argued, was the understanding of the human, adult, nor-
mal, generalized mind through the use of introspection.
While he considered the study of nonhuman, child, or
abnormal mind and individual differences to be legitimate
scientific areas of study, he believed they were not suffi-
ciently developed to rise to the level of experimentation
(Titchener, 1898a, 1898b, pp. 286–292).

Titchener stood for the rigorous experimental pursuit
of the elementary processes of mind, pursued for their
own sake and not for any potential application. He dis-
paraged “functional psychology” as essentially the “mind
in use” approach of the older, discarded philosophical
psychology. He contended that William James and other
functional psychologists did not make significant use of
experimental methods and compared them to the older,
nonexperimental psychologies.

Functionalism

Titchener’s structural, elementistic psychology soon re-
ceived competition from John Dewey (1859–1952). As
early as 1884, Dewey perceived that the use of labo-
ratory experiments would free the older, barren mental
philosophy from the theological and philosophical con-
straints of its past and open the way for a useful psy-
chology that would help resolve problems of the asylum,
the classroom, and other practical affairs (Dewey, 1884).
He facilitated the establishment of a laboratory at the
University of Michigan before he moved to Chicago. As
chair of the Department of Philosophy, which subsumed
psychology and pedagogy at the University of Chicago,
Dewey carried on the laboratory established by C. A.
Strong in 1892. The Chicago School of Functionalism
began with a study on the human reaction time carried
out by James R. Angell (1869–1949) and A. W. Moore
(1866–1930) that cast doubt on the traditional view of

the reaction time as made up of static, discrete compo-
nents (Angell & Moore, 1896). They proposed an expla-
nation that viewed the stimulus–reaction situation as a
single process directed by attention and habit. In doing so,
they explained the extended controversy on reaction time
“types” between James Mark Baldwin and E. B. Titchener
(see Krantz, 1969). Dewey, already excited by William
James’s use of the stream of thought metaphor in his Prin-
ciples of Psychology (James, 1890), published his Critique
of the Reflex Arc, arguing against elementistic struc-
tural explanations and proposing continuous functional
explanations (Dewey, 1896; Green, 2009). Dewey argued
against reductionist approaches to the study of conscious-
ness and for a functional analysis and understanding of
mind (Dewey, 1896). A functional approach to mind was
embedded in the 19th century mental philosophy taught in
American colleges (Fuchs, 2000a); the later development
of a functional approach to psychology at the University
of Chicago was influenced by Dewey’s pre-Chicago asso-
ciations (Raphelson, 1973). Angell and Moore’s exper-
iment and Dewey’s critique are the founding documents
of the Chicago school of functionalism (see Green, 2009).

James R. Angell, a graduate of the University of Michi-
gan and a student of psychology there, built on Dewey’s
approach in his presidential address to the American Psy-
chological Association in 1906 (Angell, 1907), in his
successful textbooks (e.g., Angell, 1905), and from his
position as professor of psychology at the University of
Chicago. Functional psychology dealt not with mental ele-
ments as its primary focus but with mental operations;
the role of consciousness in helping to adapt an organ-
ism to its environment involved psychology in a concern
for mind and body relationships (Angell, 1907, p. 86).
Functionalism was interested in the uses of consciousness
and its role in guiding behavior; it was profoundly prac-
tical and reformist. Psychology and other social sciences
were useful to a variety of educational and social reforms
promoted during the progressive era (Fitzpatrick, 1990;
Milar, 1999).

Angell’s approach to psychology encompassed the
broad range of interests and methods that had developed
in psychology since 1879 and reflected the influence that
evolutionary theory exerted on psychology in the United
States. The science of mind was pursued in the laboratory;
mind was its subject matter, and many methods were avail-
able for its study. Psychophysical experiments, research
on the connections between physiology, especially the
nervous system, and mental processes, and direct obser-
vation of others, including children and animals, provided
data that could supplement the results of introspection
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under laboratory conditions (Angell, 1905). The use of a
variety of methods would, in Angell’s view, supplement
the results of the direct observations of mind that intro-
spection provides. Functional psychology was interested
in how mind worked (i.e., how it functioned) and on its
functional relation to the physiological substrate (i.e., on
what did mind depend) and its purpose (i.e., its use or
function) and was less concerned the content of mind.

Mary Whiton Calkins (1863–1930) attempted to rec-
oncile the differences between the structural and func-
tional psychologies by proposing a psychology of the
self that possesses both conscious contents and mental
functions. Calkins had begun her study of psychology
unofficially at Harvard with William James and Josiah
Royce in 1890; Clark University professor Edmund San-
ford tutored Calkins privately in experimental psychology.
At Wellesley College in 1891, Calkins established the first
psychological laboratory at a women’s college, one of
the first 12 laboratories in the United States (Furumoto,
1980). She developed the paired-associate technique for
the study of verbal learning and memory and published
papers on her research and on experiments conducted
with students in the Wellesley laboratory (Calkins, 1894a,
1894b). She pursued further study in psychology with
Hugo Münsterberg at Harvard, but not as an officially
registered student. Münsterberg petitioned Harvard’s pres-
ident to allow Calkins to be admitted as a candidate for the
PhD, but his request was refused. In May 1895, after an
unauthorized examination, the following communication
was forwarded to the Harvard Corporation: “At the exam-
ination, held . . . before Professors Palmer, James, Royce,
Münsterberg, Harris, and Dr. Santayana it was unani-
mously voted that Miss Calkins satisfied all the customary
requirements for the degree” (cited in Furumoto, 1980,
p. 62). Again, the PhD was denied (Harvard refused to
grant the doctoral degree to a woman until 1963). In 1902,
four women who had completed graduate study at Har-
vard were offered PhD degrees from Radcliffe College.
Radcliffe, established in 1894, offered almost exclusively
undergraduate courses; women who completed graduate
work did so at Harvard University. Calkins refused the
Radcliffe degree, seeing it as a symbol of Harvard’s
refusal to admit women on an equal footing with men
(Scarborough & Furumoto, 1987). In 1905, Mary Whiton
Calkins became the first woman elected to the presidency
of the American Psychological Association.

By 1905, the functional point of view had become the
dominant view in American psychology (Leahey, 1992).
For his part, Angell claimed that functionalism could eas-
ily contain Calkins’s “Self Psychology,” “were it not for

her extreme scientific conservatism in refusing to allow
the self to have a body, save as a kind of conventional
biological ornament” (Angell, 1907, p. 82). Calkins and
Titchener did not reject the pursuit of identifying the
physiological substrates of mental content and processes
but placed that pursuit at a lower priority to the study
of mind more directly. Indeed, Calkins extended the use
of introspection to the study of abnormal experiences of
the normal self and included the study by comparative
means of abnormal individuals (Calkins, 1901, 1919)
among the range of topics to be studied in the new psy-
chology. In these psychologies, introspection continued
to serve as a method for the direct examination of con-
scious experience, but problems arose when introspective
reports from different laboratories contradicted each other.
Doubts about the capacity of introspection to serve as a
scientific method were brought forcefully into focus by
the “imageless thought” controversy.

Titchener’s psychology proposed that images were the
carrier of thoughts, and introspective observations carried
out in his laboratory supported his position. Oswald Külpe
and his colleagues at the University of Würzburg, how-
ever, failed to observe images in their studies of thought
processes and concluded that thinking was carried out by
“imageless thoughts” (see Humphrey, 1951). How could
introspection, as a method, reconcile incompatible results
when conscious experience was private and not open to
public inspection? Supporters of introspection as the pri-
mary method of scientific psychology added more instruc-
tions in an attempt to improve the method (English, 1921)
while others advocated its more limited use among other
psychological methods (Angell, 1905; Dodge, 1912). The
question of whether introspective analysis could indeed
serve as a scientific method producing reliable data was
present at the start of psychology’s history as a science.
Introspective observations were reliable within limits: A
wavelength of light at a given frequency was reported
to evoke the same color sensation in all observers of
normal vision. The question lay in the capability of intro-
spection to go beyond such limited observations in the
search for elements of mind. Meanwhile, other research
traditions arose.

Child Study

At Clark University, G. Stanley Hall established a gradu-
ate program in psychology that attracted students in num-
bers sufficient to make Clark a leader in psychology after
its opening in 1889. In its first decade, 30 of the 54 doc-
torates in psychology awarded in the period were earned
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at Clark (White, 1992). In his laboratory of psychology,
Hall fostered the experimental methods that he had learned
in Germany and appointed E. C. Sanford (1859–1924)
to supervise the experimental work. Hall’s primary inter-
est lay in developmental psychology; his recapitulation
theory of development reflected the 19th-century view
that the course of development of an individual parallels
the stages of human evolution (Richards, 1992). Thus,
“every child, from the moment of conception to matu-
rity, recapitulates, . . . every stage of development through
which the human race from its lowest animal beginnings
has passed” (Hall, 1923, p. 380). Although the theory was
later discredited, it served a useful purpose in stimulat-
ing research. In 1891, Hall introduced the use of child-
study questionnaires, the “Clark method” (Danziger, 1985,
1990). Questionnaires were designed to investigate “(a)
simple automatisms, instincts, and attitudes, (b) the small
child’s activities and feelings, (c) control of emotions and
will, (d) development of the higher faculties, (e) individ-
ual differences, (f) school processes and practices, and
(g) church processes and practices” (White, 1992, p. 29).
Much of Hall’s research on childhood and that of his stu-
dents culminated in his two-volume Adolescence (1904).

Child psychology was not, however, uniquely the prop-
erty of Hall and his university. James Mark Baldwin’s
Mental Development in the Child and the Race (1895) and
its companion volume, Social and Ethical Interpretations
of Mental Development (1897), were attempts to bring
a genetic account of development into the new psychol-
ogy and “to bridge the gap between the study of social
institutions (i.e., sociology) and the study of individual
functioning (i.e., psychology)” (Cairns, 1992, p. 17). Bald-
win’s contributions were fleeting, for many reasons (see
Cairns, 1992, p. 22); one of which was that his theoreti-
cal formulations were out of step with the heavy empirical
emphasis prevalent in psychology at the time. Similarly,
Hall’s influence was limited by the critical attack from
those closely tied to laboratory investigations that his
questionnaire research was methodologically weak. Nev-
ertheless, Hall and Baldwin made the psychology of child
development and the methods appropriate to its study part
of the new psychology.

Individual Differences

Although recapitulation theory influenced Hall’s approach
to child study, the direct influence of evolutionary theory
on child study was slight (Charlesworth, 1992). However,
the theory of evolution strongly influenced the study of
individual differences. For natural selection to serve as the

primary mechanism of evolution, variation in species pop-
ulations was necessary for the selection of traits that were
the basis for adaptation and survival within different and
changing environments. Francis Galton, a cousin of Dar-
win, contributed to the history of psychology through his
measures of physical and mental characteristics of indi-
viduals who visited his anthropometric laboratory. The
measures of physical characteristics such as head size, arm
length, height and weight, and performance characteristics
such as reaction time and sensory acuity, used by Galton
and adapted from the tasks of the psychological labo-
ratories, were employed as mental tests of intelligence.
Head size, for example was (falsely) assumed to indicate
brain size and intellectual capacity, and speed of responses
and visual acuity were assumed to indicate adaptability
and survival capability. The term intelligence came to be
used to designate differences among individuals in their
capacity for such complex behaviors as reasoning and
problem solving rather than to denote differences among
species in adapting to the environment, the more common
use of the term in the 19th century.

James McKeen Cattell, who had studied with Hall at
Johns Hopkins before earning his PhD with Wundt, pur-
sued his interest in individual variation, labeled “ganz
Amerikanisch” by Wundt (E. G. Boring, 1950), while in
Francis Galton’s London laboratory. Cattell returned to
establish a laboratory at Columbia University and adapted
laboratory tasks familiar to him from both Leipzig and
London to identify and measure differences in reaction
time, sensory sensitivity, time estimation, and memory
span in undergraduate students (Sokal, 1987; Tuddenham,
1962). Like Galton, he theorized that such tasks as
reaction time, sensory acuity, memory, and apprehen-
sion spans would reveal an individual’s intellectual abil-
ities. His attempt to relate scores on these tasks to
academic performance demonstrated little relationship
between the performance scores on the laboratory tests
to academic performance in courses at Columbia (Sokal,
1987) but nevertheless represents an early effort to mea-
sure the intelligence of individuals.

Assessing individual differences among human beings
did not necessarily result in appropriate conclusions about
the consequences of evolution because of the importance
of social and cultural factors in determining differences
among individuals. For example, Galton’s study of sex
differences in psychological characteristics reflected social
and cultural views of the capabilities and proper roles
for women and men rather than differences that could be
attributed to evolutionary forces. This bias was common
at the time and addressed by the research of one of James
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R. Angell’s graduate students, Helen Bradford Thompson.
Her dissertation, completed at the University of Chicago
in 1900 and later published as The Mental Traits of Sex
(1903), was the first systematic, experimental investiga-
tion of sex differences in motor ability, sensations, intel-
lect, and affect. Careful, detailed analysis of the results
led to her conclusion that

the psychological differences of sex seem to be largely due,
not to difference of average capacity, nor to difference in type
of mental activity, but to differences in the social influences
brought to bear on the developing individual from early
infancy to adult years. (p. 182)

Hall, too, had employed evolutionary arguments to bol-
ster stereotyped ideas about the psychological nature and
proper roles of men and women. His rather unflattering
assessment of women’s abilities attracted little argument
from American male psychologists of the time (see Diehl,
1986; Shields, 1975) and played a role in denying oppor-
tunities for graduate study and professional employment
for women (Milar, 2000). In 1910, Helen Thompson, writ-
ing under her married name, Helen Thompson Woolley,
reviewed the literature on sex differences and asserted:

There is perhaps no field aspiring to be scientific where fla-
grant personal bias, logic martyred in the cause of supporting
a prejudice, unfounded assertions, and even sentimental rot
and drivel, have run riot to such an extent as here.

—Woolley, 1910, p. 340

Similar conclusions could have been drawn about com-
parisons among races begun before the development of
evolutionary theory. These comparisons had also served
to justify a hierarchy that placed Caucasians in a superior
position, and later studies under the aegis of evolution-
ary theory were carried out and interpreted in terms of
long-held cultural biases (see R. Guthrie, 1998).

Influenced by Cattell and Hall’s child study movement,
Lightner Witmer (1867–1956), attempted to put perfor-
mance on laboratory tasks to practical use in the new disci-
pline that he labeled “Clinical Psychology” (McReynolds,
1996). The apparatus and methods of the laboratory exper-
iment were successful in assessing differences among
individuals but proved to be of little value for Witmer’s
purposes (McReynolds, 1996). The failure of laboratory
tasks for these applied ends led, in the case of intelligence
testing, to the refinement and development of tests mod-
eled on those of Alfred Binet and, in Witmer’s case, to
the search for more suitable methods for assisting individ-
uals. These efforts also led to attempts to identify char-
acteristics of individuals that, like intelligence, were both

measurable and offered promise of relevance, such as per-
sonality assessment (Allport, 1937), attitude and aptitude
measures, and clinical diagnostic tests (Gregory, 1992).
For many psychologists, individual differences were a
distraction to the understanding of the general principles
governing mind, while for others, the understanding of
the individual mind was the most interesting task for psy-
chology. Two Clark graduates, H. H. Goddard and Lewis
Terman, pursued the measurement of intelligence in chil-
dren in relation to success at school. Goddard, as superin-
tendent of a school for the “feebleminded,” assessed the
intelligence of the institutionalized children in his care
through an early version of the Binet test and promoted
its use by teachers (Zenderland, 1998). Lewis Terman was
responsible for translating and developing the most fre-
quently used version of the Binet test, the Stanford–Binet
(Cravens, 1992; Minton, 1988; Terman & Oden, 1947;
cf. Sokal, 1987) for assessing the intelligence quotient
(IQ) of school children. His longitudinal study of intel-
ligence, whose participants became known as “Termites”
(e.g., Friedman et al., 1995) and his promotion of the
Stanford–Binet for research and practical application were
significant factors in the extent to which intelligence test-
ing became widespread as a tool in educational practices
and for conducting research on the nature of intelligence.
The study of individual differences on many dimensions
became one path followed within scientific psychology;
a second path pursued general laws or principles govern-
ing mind and behavior. The difference in emphasis and
the somewhat separate paths of development of the two
pursuits within psychology were characterized as the two
disciplines of scientific psychology (Cronbach, 1957).

The Study of Nonhumans: Animal Psychology

Darwin’s theory of evolution had raised questions about
the adaptive utility of consciousness; the relation of human
to animal ancestry had raised issues of whether there
are instincts in humans and whether animals exhibited
human intellectual capacities and consciousness in adapt-
ing to changed or changing environments. Learning capac-
ities and consciousness seemed in turn to depend on
the complexity of the nervous system: “If there is a
Comparative Anatomy there is also a Comparative Psy-
chology” (Chadbourne, 1872, p. 22). George J. Romanes
(1848–1894), a devoted younger friend of the aging Dar-
win, explored these concerns by collecting anecdotes of
wild and domestic animals that provided evidence of
capacities for reasoning and problem solving analogous
to those exhibited by humans. He advertised in newspa-
pers asking for testimony that demonstrated reasoning in
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animals, accepting anecdotes from those he believed to
be reliable observers. He received many examples from
which he inferred the capacity of animals to be conscious
of and assess means–end relationships as evidence of an
animal’s intelligent adaptation to an environment. In addi-
tion, Romanes described patterns of instinctive responses
that occurred without a conscious awareness of the end to
which they were adapted (Romanes, 1892). The research
methods that Romanes employed and the anthropomor-
phic conclusions that he reached were criticized by C.
Lloyd Morgan (1852–1936) for relying on unsubstanti-
ated anecdotes and weak analogical reasoning. Morgan
emphasized the importance of observation and encouraged
parsimony in interpreting observations of animal behav-
ior (Morgan, 1890–1891, 1896). His caution in this regard
came to be known as Morgan’s Canon: “In no case should
an animal’s activity be interpreted in terms of higher psy-
chological processes if it could be interpreted in terms
of processes standing lower in the scale of psycholog-
ical evolution” (R. I. Watson & Evans, 1991, p. 329).
Morgan provided a necessary methodological corrective
to enthusiastic but unscientific fact gathering by empha-
sizing both care in making observations and caution in
interpreting them.

Morgan employed experimental methods and observa-
tion in naturalistic settings and hypothesized that animals
learned through association of ideas, in accord with the
philosophical tradition of associationism (Warren, 1921)
that described how the human mind operated (Cumming,
1999; Furumoto & Scarborough, 1987). Although we can
know our own consciousness, we can only infer con-
sciousness in others, including animals; for Morgan, the
criterion for inferring consciousness in animals is “circum-
stantial evidence that the animal . . . profits by experience”
(Morgan, 1900, p. 42). In this way, Morgan stimulated
interest in the study of learning, not only as an adaptation
to the environment, but also as the criterion for inferring
animal consciousness or mind. At Clark, research in ani-
mal behavior attempted to describe the animal mind and
to study the development of the nervous system. The for-
mer research was represented by Willard Small’s use of
the maze to study the mental processes of the white rat
involved in learning (Small, 1900, 1901). The latter
research was represented by H. H. Donaldson’s studies
of the growth of the nervous system in rats and humans
(e.g., Donaldson, 1908). One purpose of this research by
Donaldson and Small was to relate the complexities of the
nervous system between species and between individuals
in the same species to differences in behavioral and mental
abilities. Small employed a version of the Hampton Court

maze (Munn, 1950) that later gave rise to the many varia-
tions (e.g., the T-maze, multiple T-maze, and the straight
alley maze) that became standard laboratory equipment
for the study of learning and the testing of learning theo-
ries of the 1930s through the 1950s. Donaldson and Swiss
American psychiatrist Adolf Meyer are credited with help-
ing to establish the albino rat as the dominant laboratory
animal in American psychological laboratories for many
decades (Logan, 1999).

The work at Clark proceeded in the spirit exemplified
by Morgan and by E. L. Thorndike (1874–1949), who, in
1898, had insisted that “experiment must be substituted for
observation and the collection of anecdotes” (Thorndike,
1898, p. 1126). Thorndike’s dissertation, Animal Intelli-
gence (1898), signaled a major shift from a subjective,
introspective, anecdotal study of animals to an objec-
tive, quantitative experimental approach with an emphasis
on learning (Galef, 1998; Stam & Kalmanovitch, 1998).
Morgan welcomed Thorndike’s emphasis on controlled
observation. Morgan advanced “the hope that comparative
psychology has passed from the anecdote stage to the
higher plane of verifiable observation, and that it is rising
to the dignity of science” (Morgan, 1898, p. 250). Thorn-
dike had pursued graduate study at Harvard with an inves-
tigation of the behavior of chickens, until the protests of
his landlady forced him to move his chicken experiments
to the basement of William James’s house (Dewsbury,
1998; Thorndike, 1936). Thorndike subsequently took his
two “most educated chickens” to study the inheritance
of acquired traits at Columbia University with James
McKeen Cattell (p. 265). The topic did not prove very
fruitful, and Thorndike chose instead to examine the
performance of cats and small dogs in puzzle boxes.

The choice of puzzle boxes was influenced by the work
of Romanes and Morgan, who had described dogs and cats
learning to open garden gates through trial and error (Mor-
gan, 1900). Thorndike’s boxes were designed to permit
observation of animals’ attempts to escape from the box
to reach food (Burnham, 1972). Various boxes required
manipulation of levers, pulling of loops, or combina-
tions of responses to escape (Chance, 1999; Galef, 1998).
Thorndike recorded and graphed the time taken to escape
from the box as a function of the number of trials. He
interpreted the gradual decline of the curve describing the
time taken to escape from the box revealed by the graph to
mean that learning proceeded gradually, through trial and
error. Responses that resulted in escape from the puzzle
box appeared to be selected from random movements, in a
manner analogous to the process of evolutionary selection.
Thorndike insisted that responses were made directly to
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the stimulus situation, without the mediation of ideas. The
bond between response and situation was strengthened if
the response was followed by a satisfying outcome, or
weakened if it was followed by an unsatisfactory conse-
quence. This statement constituted Thorndike’s “law of
effect.” He also held that bonds between the situation and
response became strengthened through exercise and weak-
ened by disuse: the “law of exercise” (Thorndike, 1913).
Thorndike claimed that these two laws, together with the
animal’s “readiness” to respond in the situation, accounted
for most of animal learning (Thorndike, 1913). In his early
work in comparative psychology, Thorndike emphasized
a discontinuity between animals and humans. By 1911,
however, he reversed his position to emphasize instead
the universality of the law of effect and other laws of
learning (Bruce, 1997).

Although the thrust of Thorndike’s laws was to specify
regular relations between a situation and the responses that
it may come to evoke, without any attempt to assess the
content of the mind of the responding animal, comparative
psychology did not immediately follow his lead. Concerns
for the adaptive value of consciousness in humans and ani-
mals continued in the early decades of the 20th century
(e.g., Judd, 1910). Identifying the levels of complexity of
nervous systems that would justify inferences about the
nature of animal consciousness and capacity for intelli-
gent behavior (e.g., Yerkes, 1905) is best exemplified by
what has sometimes been called the first textbook in com-
parative psychology, Margaret Washburn’s The Animal
Mind (1908) (Jaynes, 1968, cited in Furumoto & Scar-
borough, 1987). Margaret Floy Washburn (1871–1939),
the first woman to earn a PhD in psychology and the
second woman president of the American Psychological
Association (1921), summarized and organized the scat-
tered literature on animal psychology, provided a history
of the movement, and offered an extensive discussion of
methodology for research with animals (Goodman, 1980;
Washburn, 1908). E. B. Titchener’s first doctoral student,
Washburn had applied to study psychology with James
McKeen Cattell at Columbia, but Columbia, like Har-
vard and the Johns Hopkins University, permitted women
to attend classes only unofficially as “hearers.” Cattell,
however, encouraged her to apply to Cornell, where she
completed her degree in 1894. Titchener graduated more
than 40 PhDs in psychology, over half of whom were
women (Evans, 1990).

A report of Washburn’s Cornell dissertation on the
effects of visual imagery on tactile sensitivity was one of
the few studies published in Wundt’s Philosophische Stu-
dien that had not been completed at Leipzig. Washburn

sought to understand the animal’s conscious experience in
an approach to comparative psychology characterized as
“subjective, inferential and rigorously logical” (Goodman,
1980, p. 75). Washburn was influenced by the research and
writing of both Morgan and Thorndike; like Thorndike,
she advocated the use of objective and rigorous experi-
mental procedures, but, like Morgan, she persisted in her
view that animals possessed a consciousness that psychol-
ogy was obliged to define and characterize (Washburn,
1917, 1926, 1936). To carry out its responsibility, psychol-
ogy needed to adopt objective and rigorous experimental
procedures. Despite the growing emphasis on the suffi-
ciency of behavioral data and the emphatic rejection of
mind and consciousness as the only legitimate subject
matter for a scientific psychology, as Thorndike advo-
cated, Washburn held to her position (Goodman, 1980).

Behaviorism

The animal mind was available to study by psychologists
only by making inferences from behavior and analogies to
the human consciousness. Inferences from behavior about
animal consciousness were an expected part of interpreta-
tions of experimental results of the research on animals;
the greater the complexity of the nervous system of the
animal studied, the greater the similarity to the higher
level of consciousness that might be inferred. But by the
early decades of the 20th century, the emphasis in studies
of animals was changing:

There is unquestionably a widespread movement on foot in
which interest is centered on the results of conscious process,
rather than in the processes themselves. This is peculiarly
true in animal psychology; it is only less true in human
psychology. In these cases interest [is] in what may for lack
of a better term be called “behavior”; and the analysis of
consciousness is primarily justified by the light it throws on
behavior, rather than vice versa.

—Angell, 1911, p. 47

The developing shift from inferring animal conscious-
ness from behavior to the proposal that psychology rede-
fine itself as a science of behavior came from John B.
Watson (1913). Watson arrived at the University of
Chicago in 1900 to begin graduate study with J. R.
Angell following an undergraduate degree in philosophy
and psychology from Furman University (Harris, 1999;
O’Donnell, 1985). H. H. Donaldson, who had moved from
Clark University to the University of Chicago, brought
with him his research program that investigated the rela-
tion between the development of the nervous system and
the behavior of the rat. Animal laboratories were few; in
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1909, only about six laboratories were actively engaged in
animal research (O’Donnell, 1985). For his dissertation,
with Donaldson as his supervisor, Watson chose to inves-
tigate the neurological correlates of problem solving in the
white rat and carried out additional experiments with rats
to determine which sensory modalities were necessary for
learning a maze by systematically eliminating one modal-
ity at a time. He removed the eyes, tympanic membrane,
olfactory bulbs, and whiskers and anesthetized the feet of
rats and discovered that the animals seemed to rely on
kinesthetic feedback to reach the goal box (Carr & Wat-
son, 1908; Goodwin, 1999; J. B. Watson, 1907). Watson’s
first report of these experiments at the annual meeting of
the APA held in December 1906 in conjunction with the
American Association for the Advancement of Science
(AAAS) led to an outcry by antivivisectionists. He was
publicly defended by Angell and by then APA president
James Mark Baldwin (Dewsbury, 1990).

Watson had become disenchanted with the language of
consciousness and mind, with the method of introspec-
tion, and was increasingly concerned about the status of
animal research in psychology. Writing to fellow compar-
ative psychologist Robert Means Yerkes in 1910, Watson
expressed his identity problems: “I am a physiologist and
I go so far as to say that I would remodel psychology as
we now have it (human) and reconstruct our attitude with
reference to the whole matter of consciousness. I don’t
believe the psychologist is studying consciousness any
more than we are” (Watson, 1910, cited in J. A. Mills,
1998, p. 60). In a series of lectures given at Columbia
University in December 1912, Watson laid out his dis-
comfort with a psychology of consciousness and proposed
a psychology of behavior to take its place:

Psychology as the behaviorist views it . . . is a purely objective
experimental branch of natural science. Its theoretical goal is
the prediction and control of behavior. Introspection forms
no essential part of its methods, nor is the scientific value
of its data dependent on the readiness with which they lend
themselves to interpretation in terms of consciousness.

—J. B. Watson, 1913, p. 158

Titchener accused Watson of turning psychology into
a technology rather than a science (Samelson, 1981;
Titchener, 1914) and argued that behavioral studies could
supplement, but not replace, the psychology of mind and
consciousness. But technology or not, Watson’s view of
science as requiring reliability of observations, public and
repeatable, vitiated introspection as a scientific method.
Watson argued that verbal reports to a stimulus, in a
psychophysical experiment, such as “I see red,” were

behavioral in the same way that an animal might be
trained to discriminate the color red from other colors
(J. B. Watson, 1919).

Like Titchener, Watson believed that science was pro-
ceeded by analysis, but instead of Titchener’s elements of
consciousness, Watson sought the elements of behavior.
His initial interest in Pavlov’s work lay in its usefulness
as a tool to investigate sensory discrimination, but he
later came to see that the method to condition a motor
reflex could be applied to both animals and humans and
thus form the building block of behavior (Rilling, 2000;
J. B. Watson, 1916). The study of reflexes has a long
history within physiology (Boakes, 1984; Fearing, 1930).
The Bell-Magendie law (Boakes, 1984; Goodwin, 1999)
distinguished between the sensory and motor nerves at the
level of the spinal cord. This distinction set the stage for an
understanding of reflex action and stimulated research on
the nature and speed of conduction of the nerve impulse,
research that led to the investigation of reaction time by
Johannes Müller and Hermann von Helmholtz. Russian
physiologist Ivan Mikhailovich Sechenov (1829–1905)
demonstrated that cerebral processes could affect reflexive
action by stimulating certain areas of the brain with salt
crystals to decrease the intensity of reflexive movement of
a frog’s leg (Boakes, 1984; Koshtoyants, 1965). Sechenov
(1863/1965) argued that the cause of psychical or psy-
chological events is in the environment; external sensory
stimulation produces all acts, conscious and unconscious,
through the summation of excitatory and inhibitory activ-
ity in the brain. He suggested that a science of psychology
based on introspective reports of humans is too com-
plex and too subject to “the deceptive suggestions of the
voice of our consciousness . . . [O]nly physiology holds the
key to the scientific analysis of psychical phenomena”
(Senechov, 1973, cited in Leahey, 2001, p. 216; see also,
Boakes, 1984).

Ivan Petrovich Pavlov (1849–1936) was able to instan-
tiate Sechenov’s theoretical claims (Koshtoyants, 1965).
Pavlov’s research on the physiology of digestion, for
which he earned the Nobel Prize in 1904, involved a
method of “sham feeding” in which a fistula, or tube, in
the esophagus prevented food placed in the mouth of the
dog from reaching the stomach. A second tube inserted
into the stomach was used to collect gastric juices. In
the course of these experiments, Pavlov noted that gas-
tric secretions occurred not only in response to food in
the mouth but also merely to the sight of food, or of the
assistant who usually fed the animal. He called these “psy-
chic secretions.” Pavlov’s student Stefan Vul’fson noted
that not only did the salivary glands respond differently to
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different substances placed in the mouth (e.g., sand, wet or
dry food) but they also showed the identical response to
the sight of the substance alone (Boakes, 1984; Todes,
1997). Vul’fson and Pavlov used mentalistic terms to
describe the reaction of the salivary glands to the sight
of food: Dogs “judged,” “sorted out,” or “chose” their
responses (Todes, 1997, p. 950).

Pavlov later changed “psychic reflex” to “conditional
reflex,” after experiments demonstrated the experimental
regularity of what his coworker Tolochinov referred to as
a “reflex at a distance” (Todes, 1997, p. 951). Drawing
on Sechenov’s early experiments with inhibition of spinal
reflexes, the work in Pavlov’s laboratory focused on the
establishment (conditioning) and removal (extinction) of
reflexes to a variety of stimuli and their control by exci-
tatory and inhibitory activity in the brain. Other investi-
gators who explored questions of adaptation of organisms
to environments paid more attention to the acquisition of
new behavior than to the removal of established behaviors
(Boakes, 1984).

Although Watson published little experimental research
on the conditioned response, he is well known for his
report of an experiment that attempted to demonstrate that
behaviorism could reveal the origins of complex behav-
ior patterns, particularly emotional responses related to
phobias, and demonstrate that behaviorism was useful in
solving applied problems, in this case psychopathology
(Rilling, 2000). In what became his most famous exper-
iment, Watson and graduate student Rosalie Rayner con-
ditioned emotional responses in an 11-month-old infant,
“Albert B” (J. B. Watson & Rayner, 1920). By striking a
steel bar with a hammer, they were able to elicit crying
in the infant; when they paired the presentation of a white
rat, to which Albert had previously shown no fear, with
the striking of the bar, Albert developed fear responses
to the rat. They reported the successful conditioning of
fear of the rat in Albert and, further, reported that the
fear generalized to a rabbit, a dog, a fur coat, and a Santa
Claus mask (J. B. Watson & Rayner, 1920; but see Harris,
1979). Because Albert was removed from the facility
in which the research was carried out, he seemed lost
to history, but recent research has led to his possible
identification—or not (Beck, Levinson, & Irons, 2009,
2010; Powell, 2010, 2011; Reese, 2010). The Watson and
Rayner study was more a dramatic demonstration than a
carefully controlled experiment, but nevertheless exem-
plified Watson’s vision for identifying the origins and
development of behavior and provided an approach to the
study of the growth and development of children (Mateer,
1918). Watson’s conviction that learning was the key to

raising healthy children, the attention he received from
his demonstration of conditioning with Little Albert, and
the loss of his academic position led him to write for a
popular audience on the psychology of raising children
(J. B. Watson, 1928a, 1928b).

Watson’s study of Little Albert also prompted Mary
Cover Jones to consider whether a child’s fear could
be eliminated by the use of the method of conditioning
that Watson had used. Jones was a graduate student at
Columbia University, who was supervised by Watson in
her research (Jones, 1974). She identified a 3-year-old
boy named Peter who showed fear of a rabbit. Using
a counterconditioning procedure involving the pairing of
a pleasure-producing stimulus (candy) with the feared
rabbit, she reported that Peter ceased fearing the rabbit
and developed positive responses to it (Jones, 1924).

Although Watson’s so called “Behaviorist Manifesto”
did not produce a revolution in psychology (Leahey, 1992;
Samelson, 1981), it did help to raise the status of ani-
mal research and place a greater emphasis on explaining
behavior rather than mind, especially in research on ani-
mals (J. B. Watson, 1914) and also on children, as well as
in research in which introspection proved unreliable. Wat-
son’s notion that the goal of psychology was to predict and
control behavior incorporated the vision of psychology as
a tool for social control and, therefore, its application to
education, industry, and other areas of applied psychology
(e.g., Buckley, 1982).

Gestalt Psychology

A response to the introspective analysis of consciousness
advocated by Titchener and the behavioral analysis of J. B.
Watson came in the form of an approach to psychology
that arose in Germany at about the same time that behav-
iorism had arisen in the United States. The term gestalt,
translated as “whole” or “configuration,” referred to an
organized entity that was different from the sum of its
constituent parts. The term was first introduced by Chris-
tian von Ehrenfels, who pointed out that a melody played
in two different keys will be recognized as the same
melody even though the notes in each case are different.
He suggested that combinations of elements produced a
“Gestaltqualität,” or whole, quality that constituted a new
element of consciousness. The use of the term by the tri-
umvirate of Max Wertheimer, Kurt Koffka, and Wolfgang
Köhler referred not to a new element but to the organized
nature of conscious experience. The gestalt psychologists
opposed what they perceived to be artificial attempts to
reduce experience or behavior to constituent parts and
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then to synthesize them again into organized wholes, and
articulated their views in influential books (e.g., Köhler,
1929). Gestalt psychology was initiated by observations
on apparent movement (Wertheimer, 1912), in which two
lights located at some distance apart give rise to the expe-
rience of one light moving from one location to the other
when the lights go on and off in sequence. The phenomena
seemed incapable of explanation by introspective identifi-
cation of sensory elements. The gestaltists proposed that
the introspection appropriate to psychology was a descrip-
tion of experience, a naive introspection that described
the experience without any attempt to subject it to analy-
sis. Perceptual phenomena and conscious experience were
not the only domains of gestalt theory; Köhler’s research
on chimpanzees (Köhler, 1926) suggested that learning
occurred not through trial and error but by insight that
resulted from a perceptual reorganization that produced
a new way of seeing the problem to be solved. Neither
Thorndike’s trial-and-error explanations of learning, nor
a behavioral analysis of organized goal-directed behav-
ior, seemed adequate to account for the behavior of the
chimpanzees.

The disagreement with the structural approach to mind
and the behavioral approach to behavior derived from
fundamentally different assumptions about the nature of
science. Titchener, and Watson as well, assumed that sci-
ence proceeded by analysis, by breaking down chemi-
cal and material objects into the elements of which they
are composed. The elemental analysis that Titchener per-
ceived to be the hallmark of physics was a 19th-century
model that had given way to analyses in terms of fields in
which forces operated to determine organization of parti-
cles rather than particles or elements giving rise to orga-
nization (e.g., introducing a magnetic force placed among
a random pattern of iron filings organizes the filings in
terms of the directions of force). Field theory and the
laws of organization were proposed to account for many
phenomena (e.g., Ellis, 1950), not only of perception and
problem solving and learning, but of, for example, social
behavior (Asch, 1955), child development (Koffka, 1927),
and thinking (Wertheimer, 1959), and served to prompt
research designed to test theories in these areas.

Logical Positivism and Operationism

The abandonment of mind as psychology’s subject matter,
the increased attention to ensuring that scientific standards
were met by procedures for gathering and treating data
in laboratory and nonlaboratory research, and increased
attention to theory building appeared to be signs of sci-
entific maturity in psychology. These characteristics were

most closely identified with the neo-behaviorist theories
of learning and behavior that were the focus of much of
the laboratory psychology from the 1930s to the 1960s.
These theories focused on animal subjects and models
of learning and behavior; their theoretical language was
influenced by a philosophy of science of the period.

Continuing concern for the scientific status of psy-
chology attracted psychologists to an approach to sci-
ence advocated by Harvard physicist P. W. Bridgman
(1927), who made the case for defining unobservable
phenomena, such as gravity or hypothesized physical ele-
ments such as an electron, in terms of the operations by
which their effects on observable events could be mea-
sured (Leahey, 2001; L. Smith, 1986). E. G. Boring’s
student S. S. Stevens (1906–1973) at Harvard in psychol-
ogy, proposed that psychology adopt a strict operationism
(Stevens, 1935a, 1935b, 1939). Only terms that could
be defined operationally were scientifically meaningful;
for all practical purposes, only a behavioral psychology
could meet this criterion (Leahey, 2001; J. A. Mills, 1998;
L. Smith, 1986). The emphasis on operational defini-
tions influenced the language of psychology (Mandler &
Kessen, 1959) and the theories of behavior that evolved
in the context of operationism and its philosophical fore-
bear, logical positivism, an approach that limited science
to observable phenomena. For psychology, it meant defin-
ing hunger, for example, in terms of such operations as
hours of food deprivation, or a measure of blood sugar
level, or the amount of time spent eating, each of which is
an observable indicator of the unobservable hypothesized
motivational condition of hunger. The neo-behaviorists
who shaped what is known as the “Golden Age of Learn-
ing Theory” from 1930 to 1950 adopted some ideas from
logical positivism and operationism, although each of
them was to formulate his own vision of behaviorism
(J. A. Mills, 1998; L. Smith, 1986).

The Neo-Behaviorists: Guthrie, Tolman, and Hull

Edwin R. Guthrie (1886–1959), the “most starkly empiri-
cist of all the neo-behaviorists” (J. A. Mills, 1998, p. 79),
defined mind as “a mode of behavior, namely, that behav-
ior which changes with use or practice-behavior, in other
words, that exhibits learning” (E. R. Guthrie, 1935/1960,
p. 3). The ability to learn, as C. Lloyd Morgan had sug-
gested, characterized the possession of mind in living
creatures. Guthrie’s theory of learning was deceptively
simple: Learning occurs through the development of asso-
ciations between stimuli and responses. These associa-
tions are formed by contiguity: “A combination of stimuli
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which has accompanied a movement will on its recur-
rence tend to be followed by that movement” (p. 23). He
rejected Thorndike’s laws of effect and of exercise, claim-
ing instead that the apparently gradual nature of learning
was a result of a series of one-trial situations in which
movements, small muscle responses, rather than acts were
learned in response to stimuli. The role of the conse-
quences of responding, whether satisfying or annoying,
was to change the stimulus situation, not to strengthen
some unobservable bond between stimulus and response.

In contrast to E. R. Guthrie’s molecular approaches to
learning, Edward Chace Tolman (1886–1959) offered a
molar theory of the psychology of learning. For E. R.
Guthrie and for J. B. Watson, descriptions of learned
behavior were confined to descriptions of stimulus events
and responses to them. Tolman, in contrast, proposed a
theory that interpreted behavior in terms of “motive, pur-
pose and determining tendency” (Tolman, 1922, p. 53).
For Tolman, cognitive events intervened between the
antecedent stimuli and their behavioral consequences.
Learning and performance were not synonymous (Innis,
1999; Kimble, 1985; Tolman & Honzik, 1930); perfor-
mance was the observable behavior, while learning was
the hypothesized state that accounted for the change
in behavior. Tolman described the action of interven-
ing variables on the functional relationship between the
independent and dependent variables; that is, between
the environmental stimuli and physiological state of the
organism on the one side and the overt behavior on the
other (Tolman, 1932, p. 2; see also Innis, 1999; Kim-
ble, 1985). The most important intervening variables were
cognitions, defined as expectations about the relation-
ship between signs, stimuli, and significates, rewards, or
goal objects (J. A. Mills, 1998; L. Smith, 1986). Tol-
man hypothesized the formation of “cognitive maps” or
cognitive representations of the environment in rats learn-
ing a maze. These cognitive maps could be empirically
demonstrated in maze experiments in which, for example,
blocking a previously used route to a goal resulted in
rats choosing the next shortest path to the goal (Tolman,
Ritchie, & Kalish, 1946).

Clark Hull (1884–1952) proposed a formal logico-
deductive theory of behavior: “In science an observed
event is said to be explained when the proposition express-
ing it has been logically derived from a set of definitions
and postulates coupled with certain observed conditions
antecedent to the event” (Hull, 1943, p. 3). Hull’s theo-
retical treatment of psychology consisted of a set of pos-
tulates and corollaries and their mathematical statements
to enable quantitative predictions about behavior. Hull’s

goal was to develop psychology as a natural science by
demonstrating that behavioral phenomena obey universal,
quantitative laws that can be stated by equations compa-
rable to physical laws, “of the type governing the law of
falling bodies” (Hull, 1950, p. 221). Even centuries after
Kant, Hull was striving to demonstrate that psychology
could indeed become a science that met the same stan-
dards as the physical sciences. For example, Hull (1934a,
1934b) proposed that the serial position effect in learning
a list of words (the phenomenon that errors occur more
frequently in learning and in the recall of words from the
middle of a serial list) exemplifies the same general law
that describes the pattern of errors made by rats learning
a complex maze (more errors occur in the center of the
maze than at the start and the finish).

Hull’s research program was directed toward the dis-
covery of such laws and the formulation of the equations
that described them. His theory of behavior formulated
theoretical variables in operational terms, defined them
by equations, and predicted experimental results. Experi-
ments by Hull, Tolman, and their students were designed
to provide crucial tests of predictions from their respec-
tive theories. For example, Hull’s theory hypothesized that
learning occurred through reinforcement, defined in terms
of the extent to which reinforcement reduced a moti-
vational drive; Tolman, on the other hand, argued that
reinforcement in this sense was unnecessary for learning
(Tolman & Honzik, 1930). Resolution of such theoreti-
cal issues was difficult; moreover, the precise predictions
from Hull’s formal theory were frequently not confirmed,
and criticism of the theory began to mount from a variety
of sources, including Hull’s own students (J. A. Mills,
1998). A prominent student of Hull, Kenneth Spence,
revised and modified Hull’s theory (Spence, 1948, 1956)
in the light of his research and that of his students, but
differences between the theories of Hull and Tolman came
to be seen as less substantive and more a preference for
particular terminology and the reification of intervening
variables (Kendler, 1952).

The Radical Behaviorism of B. F. Skinner

Burrhus Frederick Skinner (1904–1990) questioned
whether theories of learning were necessary in view
of what appeared to be fruitless theoretical tests (Skin-
ner, 1950). He argued instead for a purely empirical
description of behavior, eschewing any hypothetical or
intervening nonobservable variable in his description of
behavior, a position that he had established in his first
major publication (Skinner, 1938). His manipulation of
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the contingency between an operant (emitted) behavior
and a reinforcer constituted his program of research,
carried out in the operant-conditioning chamber more
popularly known as a “Skinner Box.” With rats and later
pigeons as his experimental subjects, Skinner measured
cumulative responses over elapsed time as a function
of reinforcement schedules (Ferster & Skinner, 1957).
Intervening variables, such as drive or motivation, were
defined operationally in terms of number of hours of
deprivation or percent of free-feeding body weight. The
reports of experiments by Skinner and his followers, with
few animals but a large number of responses, met with
rejection from editors whose definition of an experiment
required a research design comparing experimental and
control groups with a statistical test of the significance of
the difference between them. The result was the estab-
lishment of the Journal for the Experimental Analysis of
Behavior in 1958 (Krantz, 1972).

Skinner proposed that behavioral selection by conse-
quences was a process complementary to that of Dar-
winian natural selection as “responses prepared in advance
by natural selection could come under the control of new
stimuli” (Skinner, 1981, p. 501) through Pavlovian condi-
tioning and new responses strengthened by the reinforc-
ing events that followed them (operant conditioning). His
argument that psychologists should follow “The Steep and
Thorny Path to a Science of Behavior” (Skinner, 1975)
attracted adherents within psychology; the operant condi-
tioning chamber was ubiquitous in psychological labora-
tories for decades until research emphases shifted to the
study of cognitive processes and the challenges posed to
Skinner’s behaviorism, to which he responded (Skinner,
1989), by the growing vanguard of those who pursued
research in cognitive processes. Skinner’s attempt to
explain the use and development of language as man-
ifestations of operant principles (Skinner, 1957) was
most notably challenged by Noam Chomsky (Chomsky,
1959).

Skinner’s extension of his application of operant prin-
ciples to the classroom (Skinner, 1968a, 1968b) helped to
initiate an interest in teaching machines and programmed
instruction. This foray into extending his belief in the role
of reinforcement in shaping behavior was presaged by
the publication of his novel, Walden Two (Skinner, 1948),
in which he envisioned a society based on principles of
reinforcement that led decades later not only to the estab-
lishment of model communities based on his ideas but also
to the application of principles of reinforcement to mental
institutions, prisons and other areas of life “Beyond the
Box” (Rutherford, 2009).

The Rise of Cognitive Psychology:
Mentalism Revisited

The experiments engendered by the debates among the
different approaches to learning and behavior continued to
dominate the literature of experimental psychology at mid-
century. However, the traditional methods and research
topics of the psychological laboratory also flourished;
although the era of the schools had ended, they left a
legacy of influence on the research conducted within psy-
chology. Introspection as a source of psychological data
lost its primacy with the end of structuralism; introspec-
tive reports resumed their more limited role in assess-
ing the quality and/or intensity of sensory experience in
psychophysical experiments. Articles reporting on exper-
iments on perception, stimulated in part by gestalt psy-
chology’s emphasis on perceptual organization, continued
to appear in psychological journals, together with studies
of the higher mental processes of thinking and problem
solving (e.g., Wertheimer, 1959). Functional psychology,
more of an attitude than a systematic position, character-
ized American psychology generally and fostered experi-
ments on serial list and paired associate learning and the
interference theory of forgetting, continuing the research
tradition emanating from the laboratories of Ebbinghaus
and G. E. Müller (McGeoch, 1942). Although research on
higher mental processes in animals had not been entirely
neglected (Dewsbury, 2000), behaviorism left a legacy of
animal research that focused on stimulus-response inter-
pretations of the results of maze learning studies, classical
conditioning experiments, and, increasingly, of behavior
in operant conditioning chambers. Psychology redefined
itself from the science of mind to the science of behav-
ior. References to mind or mental processes were found
only infrequently in textbooks and journals. The molecu-
lar, elemental, and mechanistic analyses of behaviorism,
emphasizing peripheral sensory-motor relations, were not
limited to research on learning. Child psychology, for
example, was strongly influenced by studies of the condi-
tioned reflex (e.g., Mateer, 1918) and Watson’s admitted
premature claim that, given a dozen healthy infants, he
could make of them anything he chose (J. B. Watson,
1924).

Emphasis on the study of sensory-motor and nervous-
system development in young children led to an emphasis
on developmental norms that were postulated to follow
relatively fixed maturational principles (e.g., Gesell &
Ilg, 1946). These principles and norms were challenged
by research that combined behavioral and maturational
approaches in examining motor development in children
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(e.g., McGraw, 1935, 1943). In the decades of the 1950s
and 1960s, the language and models that stimulated psy-
chological research began to change. Explanations of
behavior derived from experiments on maze learning and
classical and operant-conditioning research came under
attack from those studying more complex behavior pat-
terns (e.g., Harlow, 1953). Rote learning of serial lists and
verbal paired associates were acknowledged to represent
only a limited domain of human learning (Melton, 1956).
Information theory, developed during World War II as a
tool for measuring the capacity of humans as processors
and transmitters of information, provided a new measure
of human performance and implied capacities for mak-
ing judgments and choices (Attneave, 1959). Information
theory offered fresh interpretations of choice reaction-
time experiments (e.g., Hick, 1952) and the limits of
human attention and immediate memory (Miller, 1956).
Discussions of human capacities to reduce, transmit, or
create information renewed interest in cognitive capacities
of decision making and problem solving that suggested
analogies to the recently developed technology of the
computer.

Interest in cognitive development revitalized child psy-
chology in moving from a focus on sensory-motor devel-
opment to a focus on thinking, the formation of concepts,
and the child’s understanding of the world. The theories
of Jean Piaget (1896–1980) that describe the development
of language and cognition in childhood had appeared in
the 1920s and 1930s in Europe (e.g., Piaget, 1929) but had
an impact in the United States only decades later (Flavell,
1963). Experimental research that explored cognitive and
social development in children came to dominate the field
of developmental psychology, no longer simply child psy-
chology but soon to cover the life span. This shift in
emphasis in the study of human development paralleled
changes in research on adults and on animals.

Psychologists appeared to be less self-consciously con-
cerned with the status of psychology as a science and
more concerned with the kind of science psychology was
to be. The behavioral view of a largely passive organism
whose mechanical behavior was governed by environmen-
tal events became an increasingly less satisfactory model.
Calls for a humanistic, rather than a mechanistic, science
of psychology (Giorgi, 1970; Maslow, 1966) asked for
a view of human beings as actively engaged with the
environment, thinking and deciding rather than simply
responding to external events. The results of Pavlovian
conditioning experiments began to be interpreted in terms
of cognitive events (e.g., Rescorla, 1966) and signaled
the increasing willingness to consider the role of mental

processes that determined behavior in both humans and
animals. The journals Cognitive Psychology (1970) and
Memory and Cognition (1973) were founded to provide
an outlet to the burgeoning research in human mem-
ory that was less characteristic of traditional association
theories (Robinson, 1932/1964; Warren, 1921) and influ-
enced more by analogies to computers and conceptions
of information processing. Topics of the older mental-
istic psychology, such as attention, concept formation,
and thinking, became more prominent in psychological
research. The term mind, banished from the psychologi-
cal lexicon in the heyday of behavioral theories, began to
reappear in textbooks and, more significantly, in devel-
oping theories of human and animal cognitive capacities.
The magnitude of the shift in research agendas and theo-
retical constructs suggested to some that psychology had
undergone a revolutionary change, while others regarded
the shift as part of the normal historical development of
the discipline (Leahey, 1992).

An examination of trends in psychology over the last
30 years of the 20th century noted the rise of cognitive
psychology and neuroscience (Robins, Gosling, & Craik,
1999) and the emergence of cognitive neuroscience (Spear,
2007). The influence of evolutionary thought on psychol-
ogy was evident in the 19th century, and at the turn of
the 21st century, evolutionary psychology has taken its
place among the theoretical perspectives informing the
discipline and fostering a growing body of empirical
research in seeking “a fundamental understanding of human
nature—our evolved mechanisms of mind” (Confer et al.,
2010, p. 121). These developments in scientific psychol-
ogy represent the continuing vitality of the discipline as
psychologists address traditional problems of mind and
behavior in forging the science of psychology. These efforts
inform the content of the volumes and chapters that follow
and properly belong to contemporary psychology.
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