Roots of Experimental Psychology:
Psychophysics and Memory

Psychophysics: First Empirical
Investigations of the Mind
Challenge for psychology as an empirical science:
— How to study mental phenomena empirically
— How to bring them into the laboratory
® Psychophysics: Focus on the relationship between sensory
stimuli and perceptual experience
— Quantify the relationship between the intensity of the

stimulus and its perceived intensity

Ernst Heinrich Weber (1795-1878)
natomist, then physiologist at Leipzig
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Gustav Fechner (1801-1887)
physicist, then philosopher at Leipzig

Rediscovered, then formalized and
developed Weber’s law

— Rephrased as dy = xdp/p

Showed that it implied a relationship
between stimulus intensity and the

i ity of a sensation captured by
logarithm «log(p/b)

Also discovered a very intriguing visual
illusion in which we see colors where
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Implications for Psychophysical
Measurement

Even if Weber’s law turns out to be wrong, the idea of
precise measurement and discovering regul olid
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Distinguish outer and inner psychophysi
— Outer: relation of stimulus to sensation
— Inner: mediation by physiological pri S
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precisely to the relation of stimulus to physiological
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Frans Cornelius Donders (1818-1889),
measuring the time of mental activity

® Assume that a mental activity takes a
certain amount of time to perform
® Use this to gain evidence about the
particular mental activities required to
perform a task
® Take two activities, one of which
requires an additional mental operation
— Subtract the time to perform the
simpler task from the time required
to perform the longer task
* Subtractive method

Turning to Mental
Phenomena: Hermann
Ebbinghaus (1850-1909)

® Inspired by Fechner to discover quantitative order in
higher mental processes
— Learning and memory
“In the realm of mental phenomena, experiment and
measurement have hitherto been chiefly limited in
application to sense perception and to the time relations of
mental processes. By means of the following investigations
we have tried to go a step farther into the workings of the
mind and to submit to an experimental and quantitative
treatment the manifestations of memory. The term,
memory, is to be taken here in its broadest sense, including
Learning, Retention, Association and Reproduction.”

Relearning

“A poem is learned by heart and then not again repeated. We will suppose
that after a half year it has been forgotten effo r Ctio able to
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Learning Nonsense Syllables

Out of the simple consonants of the alphabet and our eleven
vowels and all possible syllables of a certain
were constructed, a vowel sound being placed between two

yllables, about 2,300 in number, were mixed together

and then drawn out by chance and used to construct series of

rent lengths, several of which each time formed the material
for a test.
The aim of the tests carried on with these syllable series was, by
means of repeated audible perusal of the separate series, to so
impress them that immediately afterward they could voluntarily
be reproduced. This aim was considered attained when, the
initial syllable being given, a series could be recited at the first
attempt, without hesitation, at a certain rate, and with the
@ iousness of beir rect.

Savings in Relearning

Repeated lists on succe!
repetitions until the li

A result “to be expected” since more effort required for
first learning the longer lists

Logarithmic Relation

Focus on the rate of decline of repetitions needed for relearning
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The Spacing Effect

Compare the number of repetitions on a given day to achieve
a set reduction one day later with the number of repetitions

“It makes the assumption probable that with any considerable
number of repetitions a suitable distribution of them over a
time is decidedly more advantageous than the
massing of them at a single time.”
Application: “The school-boy doesn't force himself to learn
his vocabularies and rules altogether at night, but knows that
be must impress them again in the morning. A teacher
distributes his class lesson not indifferently over the period at
his disposal, but reserves in advance a part of it for one or
more reviews.”

In Defense of the Artificiality of the
Procedure

“The guiding point of view in the selection of nntenal and in
mining the r for i unplu\ nent was, ¢ evident, the
attempt to simplify as 5 and to keep as constant as
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ity takes place in Uldllld]_ life and
under which it is of importance to us. But that is no objection to the
method. The f alling body and the frictionless machine, etc., with
which phy deals, are also only abstractions when com 1.ued with
the actual happenings in nature which are of import to us
almost nowhere get a direct knowledge of the complica
real, but must get at them in roundabout ways b
combinations of experiences, each of which is obtained in artificial
experimental cases, rarely or never furnished in this form by nature

Laboratory Science:
A Relatively Recent
Development

Justus von Liebig—chemistry

laboratory at Giessen

— Organic, pharmacological,
and agricultural chemistry

— 20 investigators




Cattell on the Good and Bad of
Laboratories

“But there are serious drawbacks in the lack of freedom and
initiative of the workman, in the loss of joy in creative work.
The situation in the laboratory is similar. A professor may
have many assistants and students; expensive
apparatus and extensive libraries may be installed; division of
labor in each laboratory and among laboratories can be
planned; there may be exchange of ideas and of information
on the progress of research; students are taught in large
groups. Production is greatly ased, perhaps quadrupled.
as in the industrial system, But the an is subject to
administrative controls; he is no longer free; he must
compromise with others and teach all sorts of students. The

ful for the production of a large m outine
work; it may not be favorable to creative genius.”

Wilhelm Wundt (1832-1920)
Professor of Philosophy,
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Helmholtz

— Unconscious inference in percep

ve zur Theorie der Sinneswahrnehmung
)
— Book on perception, but offered a plan for
psychology

» Based on experiment , observation of
behavior, and self ob,

* Included Volker i udy of
linguistic, moral ,and religious differenc
between ethnic groups

Wundt’s Laboratory
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chology in the Laboratory

s laboratory in 1879 and
) to occupy whole floor
own journal, Philosophische
en (mostly of students and affiliates)
186 Ph.D.s, many of them
international
— James McKeen Cattell—word

Stanley Hall
rd Titchner—introspection of
mental elements

On example, a project in psycholinguistics: proposed that mental
representation constructed prior to speech and that the
grammatical structure of an utterance served to emphasize on or
another part of the representation

Reliance on introspection

often mischaracterized as relying
spection
due largely to his American
student Edwa chner who developed
a program at Cornell
Involves reporting on the contents of your own mental
states
» Develop a table of mental elements
ccount for other mental states as molecules built of
these elements by a 1
* Requires training in introsp
major target of i




