Malone                          Condensed                Chapter 11 - 50

The New Psychology  Wundt, Würzburg, and Müller


The only thing new in the world is the history you don't know.

Whoever in particular ascribes to my father such a conception could not have read his books.  In fact, he had formed his scientific views of mental processes in reaction against a true elementistic psychology, namely against that of Herbart, which was dominant in those days.

Questions to be Answered in This Section

1. What led American psychology students to Germany and what ideas did they return home with?

2. What were Herbart’s Principal Views of Psychology and what did he say should be the goal of psychology?

3. According to Herbart, what were the three properties of ideas?

4. When applying mathematics to psychology, what is the untruth that Herbart describes?

5. What magnitudes of mental life did Herbart say could be measured?

6. How did Wundt define psychology and what did Wundt mean by apperception?

7. Who founded the Leipzig Laboratory and what were the Laboratory’s far reaching effects?

8. What methods of research were employed at the Leipzig Laboratory?

9. What does it mean to say that Wundt was not an introspectionist or an associationist?

10. What did the laws of Creative Synthesis consist of and what were these laws meant to explain?

11. What effect does assimilation have on vision, hearing, and feeling?

12. How did Wundt interpret the Stream of Experience?

13. What are the 2 reasons that explain why psychical causes of will are never discoverable?


The lack of graduate programs in psychology, as well as in other fields, led many students from around the world to Germany, where the educational system was advanced and institutionalized.  American students returned home and set up laboratories and degree programs that were self conscious copies of German models. But what was copied was altered; for example, Wundt's Leipzig laboratory was a popular model, but, despite the large number of Americans who worked under his direction, Wundt's fundamental ideas were not trans​planted accurately.  In fact, it is likely that most of these students did not know of or understand Wundt's views.  


We begin with Wundt’s antithesis, Johann Herbart, who was a skillful proponent of mathematical psychology, though he did not favor experiment - his was the older, rational​istic psychology that the "new psychology" of the nineteenth century fought to replace.  Writers as various as Wundt and Wil​liam James attacked him, hence, he served a useful function as representative of the old that must be cleared for the new psychology that Wundt represented.

Herbart: And The Psychology That Wundt Opposed
   

He exhibited the not uncommon case in science in which inadequate data are treated with elaborate mathematics, the precision of which creates the illusion that the original data are as exact as the method of treatment.  It is often that the person who works well with mathematics lacks the gift of criticism against experimental results or even against his assumed postulates.

tc  \l 1 "Herbart's Principal Views
# "Herbart's Principal Views   



Herbart saw psychology as a science (Wissenschaft), and so was the first writer to do so.  But science was not limited to experimental science, as we tend to limit it - it included the nonexperimental and psychology was classified as part of it.  Psychology was science, but experiment was impossible, he be​lieved.  It is empirical, since its subject matter is the observa​tion of experience - its goal is the mathematical characterization and explanation of experience.

· tc  \l 1 "The War of the Ideas
# "The War of the Ideas   


Herbart went to great lengths to argue that the mind is unitary and that it cannot be analyzed to parts.  Yet, he then proposed that ideas are constantly interacting and that they vary in strength as the result of the interaction.  This apparent contradiction is resolved when we realize that he opposed the division of mind into faculties, a practice that was very popular in Europe at the time that he was working.  When he divided con​sciousness into ideas, he viewed this as in keeping with the unitary nature of mind - it is that unitary nature that produces all of the interactions among ideas.


Kant had argued against experimentation in psychology, since the only dimension of consciousness that we can measure is time.  Consciousness has no mass or other spatial qualities.  Herbart proposed that ideas actually have three properties - quality, strength, and time.  Quality is that property that makes one idea different in kind from another, as the quality "red" makes an idea different from another that has the quality "loud."  


Herbart did not believe that psychology had any need for physiology, but the body is not irrelevant.  Whether an idea be​comes conscious depends on body condition to some extent.  The body may block the arousal of an idea - this is repression (Druck) as occurs in sleep.  The body may also facilitate the arousal of an idea, as when intoxication or passion brings ideas to mind.  This he called Resonanz.   Ideas may also cause movement if prac​tice unites thought and action, and feelings may produce bodily movement.


Herbart's ideas were typically labeled a, b, and so on and in general they were called Vorstellungen,
 or "presentations, ap​pearances.  Every idea has a fixed quality and it is different from other ideas - there is no blending of one idea to another - they are discrete and individual things.  Their strength (Kraft), however, may vary indefinitely and refers to the insistence or clearness of an idea.


Each idea struggles to preserve itself and achieve "complete liberty," rather than its opposite, "complete inhibition."  Other ideas try to inhibit one another and the "metaphysical reason why opposed ideas resist one another is the unity of the soul of which they are the self-preservations."
  Even when it is completely inhibited, the idea is not destroyed, but remains intact.  It passes from "reality" to "tendency."
  Herbart represented the reality/tendency distinction by inventing the notion of the threshold, or limen of consciousness.  Strong ideas remain above the threshold and are clear, while the weak and/or inhibited ideas are below the threshold and thus unconscious.  At any moment there is a competition among ideas, since strength, and thus consciousness, depends on congruence with other ideas.  So ideas that are below threshold may enter con​sciousness only when the ideas that are conscious change their composition so that they are consonant with the idea seeking entry.  Once conscious, the idea perceived, with apperception being the raising of an idea to consciousness and the assimilating of it into the ideas already there, the apperceiving mass.  Apper​ception was a term borrowed from Leibniz
 and applied by Herbart to education.


Ideas do not always war - sometimes there is no opposition among them and they join, producing fusion.  Tones may unite to produce a fusion "buzz," and red and green may fuse to yellow.  When sights and sounds join, they become a complication, since they come from different senses.  Apperception, fusion, complica​tion, assimilation, and even Vorstellung were all terms that were taken over by Wundt, who strongly opposed Herbart on many grounds.  

· tc  \l 1 "Herbart's Mathematical Psychology
# "Herbart's Mathematical Psychology   


Kant, as well as common sense, held that the mind - con​sciousness - was beyond science since it was beyond mathematics.  The physical world has dimensions in space and time, but our expe​rience has only the dimension of time, there are no lengths or widths or heights or masses when it comes to sensations and ideas.  There is nothing to measure and thus no possible applications of mathematics.  Quantitative psychology is a contradiction in terms.  Given the prevalence of that view both during and after his time, Herbart was widely criticized for his contentions that the mind was quantifiable.  On one occasion he answered these critics in a lecture before a skeptical audience - the arguments have a decidedly modern ring.


He begins by suggesting that, were Socrates to return and see the successes wrought by mathematics in architecture, artillery, astronomy, physics, and elsewhere, he would ask why we do not apply it even more widely, especially toward the understanding of ourselves.   What would we answer?  We would have to say that our reluctance is due to habit - no one has "ever heard of applying mathematics except to objects which are either spatial in them​selves, or can at least be spatially represented."  That includes forces that increase and decrease with distance.  But how to measure the mind?
 

But what yardstick can we use to measure and compare our mental experiences, the changes taking place in our ideas, feelings and desires?  Our thoughts are swifter than lightning - how shall we observe and describe their path?  Human fancies are as flighty as the winds, our moods as uncer​tain as the weather - who can find measures for them, to bring them under the rule of mathematical laws?  Where measurement is not possible, neither is calculation; consequently it is not possible to use mathematics in psychological investigation.  So goes the syllogism which is put together by clinging to habit, and adding an obvious untruth.

What is the untruth?  Herbart claims that it is the belief that we can only calculate after having taken measurements!  "Quite the contrary!"  Our hypothetical laws relating magnitudes, even if known incorrect, can serve as the basis for calculation.  Indeed, we must operate with laws that we know to be wrong if we are ever to find laws that are true.  We must try different hypotheses - guesses at laws - until we find ones that work.  Herbart went on:
 

In this way the ancient astronomers tried out eccentric circles, and Kepler tried out the el​lipse...; Newton likewise tried out whether gravi​tation, inversely as the square of the distance, would suffice to keep the moon in its path around the earth; if this assumption had not sufficed he would have tried another power, such as the cube or the fourth or the fifth power of the distance...it is the great merit of mathematics that long before we have sufficiently definite experience, we can survey the possibilities within which reality must lie; and therefore we can utilize very imperfect intimations of experience, in order to free ourselves at least from the worst mistakes.


It was also objected that mathematics requires quantities, but that psychology offers only states and activities differing greatly in qualities.  But Herbart noted that true qualities of things are completely hidden from us and when we think that we are perceiving qualities of things, their basis is only quantitative.  Different tones, for example, are produced by different frequen​cies of vibration.  And, however many different qualities one thinks can be discerned in the mind, it is certain that there is also an infinite number of quantitative differences - ideas are stronger, weaker, clearer, dimmer, quicker, slower, more numerous or less so.  We ceaselessly waver between more and less.

In deep sleep our ideas cease, except for dreams, but even during the periods of "brightest wakefulness," only a very few ideas are present in any instant.  The others are no more present than when we sleep - hence, most of our ideas are latent and very few are free at any moment.  What was physics before the distinc​tion between latent and free heat - potential and kinetic energy?  "That is the status of psychology today..."
 Other objections to quantification exist because of preju​dices that we want dearly to keep.  "What shall I say about free​dom?  First, that I am tired of talking about it...Keep your freedom, because it does not really exist in the sense which you give to the word."
  The mind is not a puppet stage and it does not follow physical law.  But it does follow laws and these are fixed and sure, more resembling the laws of miracles than of a pretended inconceivable freedom."
 

· tc  \l 1 "Material and Formal Possibility
# "Material and Formal Possibility  

 
By material and formal possibility, Herbart distinguished between the actual things available for psychology to measure, as opposed to the procedure followed in research.  What is the proce​dure of mathematics?  It must have measurements and magnitudes, true enough, but how does it deal with them.  Herbart wrote:
 

What is the heavenly sphere?  Is it a real vault, a true hollow sphere, on which we van draw spheri​cal triangles?  No!  It is a useful fiction...What is a center of gravity?...Why do we speak, in statics, about mathematical levers which do not exist in nature?  Or in mechanics, about the movement of points and simple pendula and bodies falling in a vacuum?...In a word, why do we use so many fictional magnitudes; why don't we calculate immediately in terms of things that happen in the real world? 

He answered that these fictions are real helps and that before the real magnitudes can be had, we have to relate them to such "as​sumed magnitudes."  For psychology, this means that we follow the normal method of science when we assign "convenient fictional magnitudes" in advance of any actual measurement.


What does mental life offer for measurement?  Only two magni​tudes - "the strength of individual ideas, and the degree of inhibition among them."  Calculations of those two magnitudes is simple, he believed, but complications arise when we consider the "degree of connectedness" between the ideas.  Then a fourth factor enters, namely the number of connected ideas, arranged as long or short chains and as complete or incomplete connections.  The last occurs when a chain involves one idea connected to a second, the second to third, and the third to fourth, all to different de​grees, but the first and third, second and fourth, and so on, are not connected at all.


These connections correspond to the "threads or fibers of which our larger mental organs are composed."  Their excitation is governed by definite laws, of which little is known, since the doctrine of the "association of ideas" has long remained primi​tive.  Understanding of these laws will have implications for our understanding of memory, fantasy, and understanding, as well as feelings, desires, and emotions.  Also ideas of space and time depend on these connections, "and not in supposed basic forms of sensibility."
  Mathematics must be applied - it is "the ruling science of our time.  Its conquests grow daily, though without any clamor.  If we do not have mathematics with us, we will one day have it against us.

tc  \l 1 "Wundt                                    
# "
WUNDT




...Wundt as portrayed today in many texts and courses is largely fictional and often bears little resemblance to the actual historical fig​ure...

 psychology is not the science of 'inner experi​ence,' because the distinction between inner and outer experience is not valid.

In the hands of introspective psychologists, such mental processes as sensations, images, and simple feelings were often treated as static bits of consciousness and thus given over to a false elementism for which Wundt is held responsible and against which the new movements...have reacted.

1. Mind is actual, therefore it is not substan​tial...2. it is activity and not passive being...3. it is process and not object...

Wundt's Remarkable Life


Recent writers, such as Bringmann and Blumenthal, have shown that Wundt’s views were misrepresented for decades and form the basis for the standard treatment in introductory psychology books.  Should we care?  Well, if psychology is to have a history, might it not be comforting to know that it is at least approximately accurate concerning events of little more than a century ago?  If we cannot rely on at least that much accuracy, then any attempt to trace our history is futile.

Like Helmholtz, Lotze, and many others before and since, Wundt determined to obtain a medical degree so that he could earn a living.  Unlike the case in most coun​tries, German medical schools were truly academic, so that gradu​ates were not merely technicians.  Research was encouraged and, in his first year Wundt published a report on the sodium chloride content of urine.
  His medical research continued through his second year and in his third year he published a piece concerning the effects of sectioning the vagus
 on respiration.  His medical training was complete in 1855, when he was 23 years old.


In 1856 he worked with Müller at Berlin, then returned to Heidelberg the same year and officially received his medical degree.  From 1857 to 1864 he worked as a dozent
 in physiology.  He published three papers in physiology during 1856 and 1857 and his first book in 1858, at age 26 - Lectures on Muscle Movement.
 After 17 years at Heidelberg and a year at Zurich, his interests had shifted to psychology.  In 1875 he accepted a chair of philosophy at Leipzig.

tc  \l 1 "The Leipzig Laboratory
# "The Leipzig Laboratory

In 1875 Wundt established a laboratory, which was recognized by the University in 1883.  The "Institute of Experimental Psy​chology" was listed in the university catalog in 1894. The Leipzig laboratory's traditional date of founding is 1879
 and it became a model for others - Kiesow set one up in Italy, at Turin, and Theophilus Boreas established the Athens laboratory in 1899.  A replica laboratory was built in Moscow in 1912 and in Tokyo in 1920.  The Tokyo lab was burned by student radicals in the 1960s.  The buildings that housed the original laboratory remained intact until the night of December 4, 1943, when a group of Brit​ish and American bombers blew it off the face of the earth, along with much of Leipzig.
  The city of Leipzig attempted to buy Wundt's library after the second world war, but could not afford them.  Wundt's heirs auctioned the 15,840 volume library, refusing bids by Harvard and Yale, since they were adamant in their refusal to deal with Americans.  The library was bought for Tohuku Univer​sity in Japan by their agent, Professor Tanenari Chiba.


Wundt supervised over 180 doctoral students during the more than three decades [image: image1.jpg]


that the lab operated.  They included his first assistant, Oswald Külpe, later to found the Würzburg School and his second assistant, James McKeen Cattell, pioneer in intelli​gence testing in America. Another pioneer was Lightner Witmer, also a student of Wundt and the founder of the first psychological clinic in America, at the University of Pennsylvania.  Two more famous students were Edward Titchener, founder of structuralism and mainstay of the Cornell University department, and Granville Stanley Hall, mentioned above as the recipient of the first PhD in America, was founder of four of the first ten American laborato​ries.  Hall also founded the psychological laboratory at Clark University, the American Psychological Association, and the first American psychological journals - and he brought Freud and Jung to America in 1909.
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Hothersall
 notes that another student of Wundt's was the most famous person in the world, according to two newspaper polls taken in the 1930s.  That was Hugo Eckener, who had done his dissertation on the topic of attention and distraction, was later the commander of the Graf Zeppelin, an airship that made several round-the-world voyages and was an object of wonder and admiration by the public.


Finally, an ingenious student in Wundt's lab was George Stratton, known for his work on the effects of distorting prisms on visual perception.  That serves as example of the far-reaching effects of Wundt's Leipzig laboratory research.

tc  \l 1 "An Example of Leipzig Research and its Aftermath
# "An Example of Leipzig Research and its Aftermath    


Stratton found, while at Johns Hopkins University, that humans adapt quickly to distorting lenses that invert the visual field and that reverse it left to right.
  Stratton's original experiment lasted eight days and he served as his own subject.  The subject of distorting lenses was of interest to Wundt, who described findings on the subject on the fourth edition of his Outlines in 1902.  Stratton had worked with others on the sense of touch while at Leipzig, but others had studied aspects of vision, including space perception.


Wundt described the effects of wearing glasses that make straight lines look curved.  Subjects wear the glasses until adaptation occurs - that is, the straight lines no longer appear curved.
  When the glasses are removed, straight lines appeared curved in the opposite direction.  Wundt recognized that the image on the retina comes to act as the sign for whatever is established by the observer's actions, touch, and kinesthesis - exactly as Berkeley claimed in the 18th century and Helmholtz claimed in the 1860s.  


If ")" comes to be seen as a straight vertical line because the glasses produce that image, but touch tells us "that is straight," then ")" comes to mean straight.  When the glasses are removed, what is presented as a straight line will be seen as "(," since "straight" has already been identified as ")."


In the 1960s, Richard Held of M.I.T. carried out experiments on the effects of deprivation of vision in infancy and effects of movement in determining visual perception.
  His group also repli​cated Wundt's 1902 findings.
  Their subjects wore distorting lenses under one of two conditions.  Either while moving around on foot in a room with pictures of spheres of various sizes covering the walls or while wheeled in a wheelchair.


After this experience, subjects removed the glasses and adjusted a line
 until it looked straight.  As Wundt would pre​dict, those subjects who actively moved in the "sphere room" while wearing the distorting lens adjusted the line so that it was actu​ally curved.  There was no such effect for the wheelchair group.
  Wundt's participation in such research - the influence of experi​ence on perception - was clear but seldom noted.  We had long ago decided that Wundt's research was nothing but introspection!

tc  \l 1 "What Kinds of Research Were Done at Leipzig?
# "What Kinds of Research Were Done in Wundt’s  Leipzig Lab?     


If you imagine Wundt's laboratory as a scene filled with people giving introspective reports, you will be far from accu​rate.  Boring,
 and more recently, Blumenthal
 and Danziger
 categorize the work done at Leipzig, showing that introspective reports were scarcely evident.  Boring's report is undocumented, while Blumenthal examined 180 actual published reports emanating from Wundt's research group and published in Philosophische Studi​en between 1883 and 1903.  Only four were found by Blumenthal, while Boring's account reports none.  Consider first Boring's account.


One third of the work concerned sensation, most of which involved vision: six studies were done on the psychophysics of light and the retina (1884-1902), three on the psychophysics of color (1891-1898), peripheral vision (1889-1890), color blindness (1892), the Purkinje effect,
 and negative after images.  Six involved binocular vision,
 (1892-1901), apparent size (1889), and illusions.  Studies of vision occupied a quarter of the effort of Wundt's group.


Work in audition was carried out from 1883-1891, including the study of beats and other combination tones (1892-1901) and fusions.
  Research on touch included localization and discrimina​tion, including Margaret Washburn's work from 1895-1902, not completed at Leipzig.  Kiesow carried out studies of taste from 1894-1898.


There were studies of the time sense and estimation of tempo​ral intervals (1881-1896) and reaction time studies, using the Donders subtractive procedure, accounting for one sixth of the total.  Another tenth was devoted to studies of attention, a tenth concerned with feeling and fluctuations of attention,
as well as examination of effects of stimulation from several senses, called complication experiments, and the question of prior entry, the effect on stimuli of preceding stimuli.  The range of auditory attention was examined in 1884, as was the fluctuation of atten​tion when weak stimuli, such as a faintly ticking clock are used.
 Some studies were carried out in the 1890s concerned with feeling, following Wundt's theory of emotion, to be described below.  And there were a few scattered works on association, but that subject, like the introspective report, were rare indeed.  Wundt's program was a well-rounded investigation of topics that would be later classified as "sensation and perception."


Blumenthal's analysis does not differ much from Boring's and is expressed as percentages of the 180 reports he examined:

2%   Beschreibung, or what could be called introspective reports

10%  Association

17%  Reaction time/Mental Chronometry

50%  Sensation/Psychophysics

10%  Attention

10%  Feeling


Throughout this research Wundt was carrying out the work dictated by a system that he had developed over decades and that was far different from the system that has come to be associated with him.  Wundt was not an associationist, and it appears that he was not an introspectionist.  Could that be?  The Americans who worked under him should surely have known that and, in fact, one of them reported on conditions in Wundt's laboratory:
 

Another source of historical evidence regarding Wundt's techniques is the eyewitness account.  James McKeen Cattell was one of the first workers in the Leipzig laboratory and remained there during Wundt's most active years.  In the British journal Mind (1886) Cattell describes Wundtian laboratory research and points out that in all of the investigations he witnessed, there was always a researcher, who manipulated an apparatus and recorded measurements, and a separate subject whose responses were usually under the control of some apparatus.

tc  \l 1 "Wundt's System\: Fundamentals
# "Wundt's System: Fundamentals

For Wundt "experimentalism was always secondary to philosoph​ical views,"
 and his philosophy held psychology to be the science of experience.
  Experience is inner, since it doesn't come inner or outer - it is anschaulich," or what we would call "phenomenal."  One method of studying experience is self observation,
 which is not introspection, it is done "without implying anything about a mental eye that turns about and looks into the mind...",
 since experience is not inside, it is just there.  All sciences study experience, but psychology deals with immediate experience, unin​terpreted and not translated into some theory of reality, such as Newton's physics embodies.  

tc  \l 1 "Ideas are not Stored and Retrieved
# "Ideas are not Stored and Retrieved   


It follows from his emphasis on immediate experience that there is no unconscious bin, where ideas go until they are sum​moned back to consciousness.  That was the despised doctrine of Herbart and Wundt had none of it.  As he wrote in 1894:
 

I glimpsed the indivisibility of mental life, and saw its similarity on all levels... (chronometric investigations) taught me to recognize that the concept of "reproduced" ideas is one of the many forms of self-deception which has become fixed in our language to create a picture of something that does not exist in reali​ty.  I learned to understand the "idea" as a process which is no less changing and transient than a feeling or act of will.

tc  \l 1 "Is There a Self
# "Is There a Self?     


Wundt, like Hume and Kant long before him, pointed out that there is no phenomenal self.  That is, there is no "me," aside from all of the changing perceptions of light and dark and sound and touch.  If we begin with experience, we do not begin with a feeling of self.  What is the feeling of self that we do have from moment to moment, that flickers on and off and dies out when we are unconscious?  That feeling - or the addition of feeling/emo​tion to sensation - is what Wundt meant by apperception, a term that was very important to him but which was, ironically, most closely associated with Johann Herbart, whose views Wundt de​spised.  We might think of apperception as voluntary, active attention, as when we strain to hear a faint ticking or to remem​ber a face or a name.  


The opposite of apperception, or apperceptive attention, is what James
 said the Germans called "zerstreutheit," a sort of fuzzy absent mindedness.  When one stays too long in the library a point may be reached where time stops and our attention melts away - scatters.  That is Zerstreutheit and it is the opposite of focussed attention, or apperception.

tc  \l 1 "Methods\: Experiment and Geschichte
# "Methods: Experiment and Geschichte    


The research methods of the Leipzig laboratory were restrict​ed to psychophysics, attention, and the other areas mentioned.  Notice that there is no mention of "thinking," or "motivation," or "judgment," or "language," or "social psychology."  That is be​cause one of Wundt's most fundamental beliefs was that such com​plicated human phenomena are not profitably studied in a laborato​ry or with individual subjects.  Such things are understandable only through the method of Geschichte, meaning "story," or "histo​ry," and this aspect of his work is called his V|lkerpsychologie, or "cultural psychology."
 
He wrote his V|lkerpsychologie after 1900 in ten volumes, most still awaiting translation.  Two volumes deal with language, two with myth and religion, and one each with society, art, law, culture, and history.
  We must agree that a real understanding of what are usually called cognitive processes, or "thinking," must indeed consider a field wider than that of the individual.  That was Wundt's conviction and we will see that it led to conflict with well-meaning followers who tried to extend laboratory methods to higher mental processes and in doing so incurred Wundt's cen​sure.  

tc  \l 1 "Wundt's Interpretation of Conscious Experience
# "Wundt's Interpretation of Conscious Experience   


The aim of Beschreibung,
 the name given to the description of conscious experience, was analysis to what Wundt called "part-contents."  This was a poor method, in his view, and accounted for only 2% of his research.  It was a poor method because conscious​ness was like a river, constantly changing, hence it is impossible to consider isolated bits of it.  He opposed the analysis to "elements," and in fact used the term Elemente in only one chapter title.


Insofar as one could artificially abstract an element, it would be the Vorstellung, or "appearance" or "conception."  It could be analyzed to three parts, image, feeling, and impulse.  The image part of the Vorstellung could vary in quality (e.g., color, pitch, smell) and intensity.  Other aspects, like duration and clearness, were dependent on personal experience and cultural factors - they were subject to treatment as cultural psychology.
 
Feeling was the emotional or affective aspect of experience and it varied along three dimensions, specified by Wundt's tridi​mensional theory of emotion.  These dimensions were pleasantness, tension, and arousal, ranging from pleasant-unpleasant, relaxed - tense, and depressed to excited.  When Wundt referred to "feel​ings" like pleasure and unpleasure,
 he meant the feelings that attach to experience as we normally live our lives.  Hence, lis​tening to a Wagner piece may give us feelings of pleasure, feel​ings of tension as a note is held and relaxation as it ends, and feelings of arousal or depression.  These are constantly changing from second to second.  Real "emotions," like sadness and anger and joy are always larger things, dependent on many things, and thus not describable as aspects of conscious experience.  As is only reasonable, Wundt saw such aspects of experience as treatable only by the methods of Völkerpsychologie.

tc  \l 1 "Wundt was not an Introspectionist
# "Wundt was not an Introspectionist    


Boring's classic textbook
 was a source for many writers
 and some readers believed that it presented Wundt as an introspection​ist and associationist, a sort of "James Mill who conducted re​search."  Those who were misled by this could have found the real Wundt in any number of translated selections in books of readings, even when the translators, like Titchener or Judd, either did not understand Wundt or, more likely, viewed one aspect of his wide-ranging interests as the only important part of his work.  In any case, in the 1980s, Blumenthal tried to set the record straight for those who needed it.
  For instance, he clarified what Wundt meant by "self observation," or Selbstbeobachtung:

Wundt defined Selbsbeobachtung as the scientific study of mental processes (perception, memory, emotion, attention etc.) by means of objective techniques such as reaction-time measurements, counts of word associations, or discriminative responses to stimuli.  Wundt contrasted those techniques with, and soundly dismissed, innere Wahrnehmung or sometimes reine (pure) Selbstbeob​achtung - subjective descriptions and interpreta​tions of one's private experiences - when used as raw data in psychological experiments.  Wundt (1874, p. 4) argues that experimental psychology necessarily involves the separation of the observ​er from the thing being observed.  (The reaction-time experiment was his first example of this principle).  As a result, Wundt's collection of chronoscopes, kymographs, tachistoscopes, and response detectors (such as the voice key) formed the basis of his laboratory...

Blumenthal was rightly critical of the sloppy scholarship of the many textbook writers who described a Wundt who never existed:

In light of these facts, it is ironic that later historical accounts of Wundt, using out-of-context translations and simple mistranslations, led to his being caricatured as the father of the intro​spectionist school...Wundt was often polemical when addressing the issue of introspection.  In one article (Wundt, 1882), he compares introspec​tionists to the mythical Baron Von Munchhausen, a comic character of German folklore who rescues himself when he is stranded in quicksand by pull​ing himself up by his own hair.

tc  \l 1 "Wundt's Critique of the Doctrine of Association
# "Wundt's Critique of the Doctrine of Association    


Wundt distinguished between apperception, or active and voluntary attention, and association by contiguity or similarity, that had been practiced for centuries in England, Scotland, and America.  Apperception was very important to him - easily the most important concept in his psychology, while association was hardly worth mentioning.


Külpe's Grundriss
 included interpretations of Wundt's posi​tion on associationism and apperception.  As Külpe put it:
 

Lastly, Wundt has distinguished between associa​tive and apperceptive connections.  The former are the result of given relations between ideas, e.g., their contiguity in space or immediate succession in time; the latter require a comparative and selective activity of the subject, i.e., the aid of apperception.

We will see that this is far different from the practice of Titchener and other introspectionists, though they attributed their inspiration to Wundt.  Only recently has attention been called to Wundt's actual views on apperception, association, and other topics.
 

· tc  \l 1 "Wundt's Unique Version of Associationism
# "Wundt's Unique Version of "Associationism:" Not the Mills   


Wundt's son, Max, was a philosopher at Tübingen University in 1944 when he commented as follows:

One may follow the methodologically obvious prin​ciple of advancing from the simple to the compli​cated, indeed even employing the approach that would construct the mind from primitive mechanical elements...Whoever in particular ascribes to my father such a conception could not have read his books.  In fact, he had formed his scientific views of mental processes in reaction against a true elementistic psychology, namely against that of Herbart, which was dominant in those days.


Wundt proposed what he called laws of psychic causality to describe the contents of experience and the relations among these contents.  Recall that experience was for him a process, a stream, and that the Vorstellung was by no means a static thing.  He argued frequently against atomistic associationism, both as repre​sented by the British and by his countryman, the popular Johann Herbart, whose 1816 textbook was well known in Germany.  He could not believe that ideas are the "elements" of experience and that they are present, lapse into unconsciousness, and return.  In this way he agreed with William James
 and James Angell.
 
But many of the terms he used were purely German, many pro​posed by Kant and all used by his nemesis, Herbart.  These includ​ed assimilation, accommodation, fusion, complication, Vorstellung, apperception, and schema.

Laws of Psychic Causality   

Wundt's "associations" are "structural integra​tions, creative syntheses, fusions, perceptual patternings. The river of experience is governed by laws, just as is a river of water, but the laws are not laws of association.  In 1896 Wundt's description of these laws was translated by Judd.
  The laws of interest are what Wundt called the laws of Creative Synthesis or Resultants: these consist of fusions, assimilations, complications, and memorial associations.
  


Bear in mind that this treatment was meant to explain ordi​nary experience as mental complexes - the elements, as we might call them, were sometimes called Ge​bilde, meaning "creation" or "construction."  Bizarrely, Titchen​er and Judd translated it as "compound!"  Wundt also referred to Gesamtvorstellung, meaning "whole or total appearance."  This was translated as "aggregate of ideas."  Small wonder that Wundt has been misunderstood and cast as an associationist.

· tc  \l 1 "The Laws of Resultants, or Creative Synthesis
# "The Laws of Resultants, or Creative Synthesis   


Wundt believed that successive associations, like those that bind together the successive letters of the alphabet for us, are only one type and are the "loosest" kind.  More important are simultaneous compounds, or "resultants.


The first of these that he described are fusions, where the elements are completely lost in the compound.  This is what James Mill called instances of "coalescence," and occur in the "clang," which is composed of tones, but none are discernible.  The whole is made of parts but is different from the sum of the parts. Fusions also appear as chords and as spatial illusions.  When we watch a flickering light and the frequency of flickering is increased, a point is reached where the light appears steady.
 


Assimilations  refer to complexes in which one part is influenced by other parts, whether in memory or simultaneously present.  For example, animal cries, the sounds of rushing water or of wind or machinery can sound like words "almost at will."  Who hasn't momentarily "heard" the message of the whirring venti​lation system or that of the wind?  Listen carefully to the nearest electric motor, fan, or compressor right now and you can make it speak to you.
  John Stuart Mill's theory of belief and Helmholtz' unconscious inference rely on assimilation, though Wundt was forever anxious to stress the fundamental difference between his views and theirs.
  Similarly, we often "fill in" meaning to the words that we hear or read, so that we frequently misunderstand.  The filling in is assimilation (adding verbal material to presented verbal material).


In addition to such auditory assimilations, there are many assimilations of feelings, referring to all of what we call esthetic experiences.  Such things are difficult to study, thought Wundt, since present and past aspects tend to unite, forming an unanalyzable "single, unitary, total feeling."


Assimilation is common in vision as well, illustrated in the many spatial illusions, such as those below.  It is assimilation that accounts for Berkeley's perception of distance - "the know​ing of one idea by virtue of another idea."  So assimilation adds 

to the binocular image the third dimension of depth
 and it determines whether we see a scene as normal (that is, in relief) or reversed (in intaglio).  We will see a solid or a hollow hemisphere depending upon whether the eye fixates first on the center or the periphery.  Wundt believed that we always move our eyes from the nearer to the more distant and the sensations accompanying this movement act as cues for depth.  If we fixate first on the periphery and move our eyes inward, we see the hemisphere as in intaglio, depressed into the surface of the scene.  If we fixate first on the center, the hemisphere is seen in relief, extending toward us.  


The same applies to the Necker cube and to Mach's book.  Whichever line segment we fixate on first is interpreted as nearest and if that is the edge of Mach's book, we next fixate on the spine of the book, which we interpret as farther away and hence "see" a book that is open toward us.  Fixate first on the spine and the book is seen as open away from us.


Assimilation applies to many other visual phenomena and illusions.  The interrupted line appears longer because of the increased "eye energy" required to scan it.  Wundt placed great stock in the effect of the amount of activity involved in seeing.  The more activity or effort, the longer or farther away we "see" something.  The vertical line seems much longer than the horizon​tal because of the work done in scanning from low to high.  Draw a three-inch horizontal line right now and mark its center.  Then draw a three-inch vertical line from that center point.  You will see that the vertical line appears much longer than the horizon​tal.  Try covering part of the top of the vertical line until it appears more nearly equal to the horizontal.  You may be sur​prised at how much of the line must be removed to produce that effect.


Visual assimilations always involve sensations of eye move​ment and thus border on complications, or compounds involving two or more senses.   When we speak we experience an auditory/motor/visual complication and when we read the compound is visual/ auditory/motor.  Sometimes the parts of the complication are hard to identify - they are "obscure affective tones."  For example, a rough surface, a dagger point, or two knife blades thrusting at one another but never quite touching, that gives us a feeling of "alloverishness," to use William James' term.
  Wundt's most charming example of complication was "holding a screaming child."

· Successive Associations: Not Chains   


The stream of experience rarely constitutes an associational series - Wundt proposed that it is only when normal apperception is disturbed, as in the flight of ideas of the insane, that ideas pass in chains.  Normally, the sequence is limited to two "apper​ceptive acts."  In the great majority of cases, the association thus formed is limited to two successive ideation​al or affective processes connected, in the manner described, through assimilations or complications.  New sense impressions or some apperceptive combi​nations...may then connect themselves with the second member of the association...In normal cases such serial associations, that is, associations with more than two members hardly ever appear.


Sensation is immediately acted upon by apperception - active and voluntary attention - so that the sound of a whistle brings me the sights and sounds of a train, for example.  The compound is then protracted and splits as apperception selects an aspect and assimilation elaborates on it.  Rather than a chain of suc​cessive elements, it seems more like a kaleidoscope, constantly changing in many aspects at once.  Wundt described it thus:

Successive association is by no means a process that differs essentially from the two forms of simultaneous association, assimilation and compli​cation...the process of combination... is here protracted and may therefore be readily divided into two acts...Here too, the first act is often introduced by an external sense impression, which is as a rule immediately united with an assimila​tion.  Other... elements which might enter into an assimilation or complication are held back through some inhibitory influence or other - as, for example, through other assimilations that force themselves earlier on apperception...In this way we have a second act of apperception clearly distinct from the first..
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Wundt emphasized that experience is not a sum of ele​ments and that ideas do not have power in themselves.  Apperceptive synthesis creates Gesamtvorstellungen
  and creative synthesis (assimilation) then acts on it.  If apperception fails to act, then something is wrong and associational series may occur frequently.


Such abnormal trains of association, free of appercep​tion's influence (the influence of selective attention) were viewed by Wundt's student, Emil Kraepelin, as aspects of what is now called schizophrenia.  This interpretation is still current and has grown in popularity recently.

 tc  \l 1 "Wundt and Will
# "Wundt and Will
         

volitional activities are the type in terms of which all other psychological phenom​ena are to be construed 


Despite the emphasis on voluntary, selective attention in experience, and the resulting feeling of free will, the will is not utterly "free" in the sense that Descartes or Plato viewed it as free.  But it is also not determined in a straightforward way.  An understanding of will requires more than laboratory research - it depends upon culture and is thus part of Völkerpsychologie:
 

The fundamental error in these and other arguments for or against the freedom of the will goes deep​er.  It consists in considering the entire ques​tion simply under the concept of natural causa​tion.  The very first requisite is a treatment of it as a question of psychological experience.  If we regard it from this point of view, we see at once that the psychical causes, whether of a voluntary act or of any other manifestation of consciousness, are never wholly discoverable, for two reasons: first, because they lie outside consciousness, and belong to an inaccessible series of past experiences; and secondly, because they form part of a more general conscious nexus, of which the individual mind constitutes only one link.  The general direction of the individual will is, you see, determined by the collective will of the community in which its possessor lives.

So it appears that this "freedom" is no more than ignorance of causes, since the causes lay beyond (prior to) the individual lifespan.  But, with time and experience, this species heritage is overcome by the teachings (explicit and implicit) of the culture.  These too are outside/beyond the individual, but they are more or less known to us and the individual's "free will" becomes predict​able.
 

Külpe and the Errant Würzburg School

There are certain limitations in the progress of thought which an individual cannot readily over​come...the farther he goes on, the less able he is to change direction radically... What would happen to science if its great men did not eventually die, no one can guess.

There was not a word on thought, and thereby hangs the tale of Külpe's life.

Questions to be Answered in This Section

14. Why did Mach question the existence of the electron?

15. What did Kulpe mean by positivism?

16. Explain the Wurzburg Research done on the course of thought and the intervening unconscious process. 

17. Why was the study “Psychology of Judgment” the last of Marbe’s laboratory research participation?

18. What did Messer propose regarding the Bsl?

19. What did Ach suggest about meaning and what did he call determined apperceptions?

20. What three main causes of Bsl did Buhler’s subjects report?

21. Why did Wundt critique the Wurzburg research as consisting of no value?

22. In what ways did Wurzburgers show Wundt to be correct?

23. How did Wundt’s first volume of Volkerpsychologie treat psycholinguistics and what was Wundt’s view of language?

24. What was the “memory drum” that Muller invented?

25. In what ways was Muller a Proto-Gestaltist?

26. How did Muller add to Hering’s work?

27. Who discovered the personal equation and what was its significance?

28. What did experiments in dichotic listening show?

29. What were the fundamental differences in the “new” psychology as represented by Wundt and the “old” psychology as represented by Herbart?

30. Who was the first true experimental psychologist? 


Wundt had always declared that experimental psychology cannot deal with the higher mental processes and that only Völkerpsychol​ogie applies to subjects like judgment, language, and reasoning.  But some of his students disagreed and his assistant, Külpe, determined to apply experimental methods to the "higher processes."  Wundt, predictably, railed against the "mock experi​ments" that Külpe's group performed.  When all was done, some new terms were added to the vocabulary of psychology and, though it is arguable, Wundt's opinion was confirmed.


Oswald Külpe
 was born in Candau in Latvia, a part of Russia close to East Prussia - his family was German and he attended Gymnasium and then the University of Leipzig.  He intended to study history when he arrived there in 1881 but was attracted to Wundt's laboratory, where he worked for a year.  Still interested in history, he spent a semester at Berlin, home of great histori​ans like Diels.
  Undecided between philosophy and psychology with Wundt or history, his initial interest, he went from Berlin to the laboratory of Georg Elias Müller at Göttingen, skilled experimen​talist and archrival of Wundt.  Külpe spent three semesters with G. E. Müller and even began a dissertation on feeling, a theoreti​cal piece that he finished and published later at Leipzig.

tc  \l 1 "K}lpe's Positivistic Attitude
# "Külpe's Positivistic Attitude   
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Külpe and others in Wundt's group, particularly Edward Titch​ener, were greatly influenced by the positivism promoted in Germa​ny by the physicist Ernst Mach and the philosopher Richard Ave​narius.
  Both Mach and Avenarius criticized theory which referred to unobservable entities, the existence of which was doubtful.  For example, Mach questioned the reality of the electron, since it was unknown to experience.
  For Külpe, positivism meant that psychology should concern itself only with what is experienced - that has to be the basis for all knowledge and theory.  Hence, when writing his book, he would not refer to higher mental processes at all, unless there was something to say about them.  Wundt might speak of will and apperception and mental stages revealed in reaction-time experi​ments, but there was no conscious experience of such things and thus no warrant for mentioning them.


His book dealt with sensation - in fact, that filled the first third of it.  Another tenth described memory, including a little Ebbinghaus and a lot of British associationism.  Feeling occupied another tenth of the book, as did fusion and colligation, Külpe's term for combinations in time and space, including space perception and reaction-time data.  According to Boring, his criticism of the subtractive procedure in mental chronometry "is supposed to have been its death-knell."
  As Boring concludes his description of Külpe's book, he noted, "There is not a word on thought, and thereby hangs the tale of Külpe's life."
  Twenty years later Külpe wrote a second book meant to replace the Funda​mentals.  He died before it was finished and Bühler arranged to have it published posthumously.  It was based on Külpe's lectures during the past few years and, amazingly, like the textbook of 1893, it had no chapter on thought!  According to Bühler, the lectures did not deal with thought. 

tc  \l 1 "The W}rzburg Research
# "The Würzburg Research   


Fortunately, a collection of translations of the original published work of this group was provided by the Mandlers,
 on which the following description is based.  The work began offi​cially in 1901, with the report by Mayer and Orth and continued until at least 1907, with Karl Bühler's conclusion - or so it turned out to be.

· tc  \l 1 "The Course of Thought
# "The Course of Thought   


"Dr. Marbe has set us the task..." began a paper by A. Mayer and J. Orth titled "The Qualitative Investigation of Associa-tions."  They went on to explain that Karl Marbe had set them the task of examining the associations that arise when the subject reacts with a spoken word to a word called out to him.  There were four subjects, including Mayer and Orth, a procedure common in the introspective experiments of the time.  The Experimenter would call out "Ready" and then a one-syllable noun, beginning a stop watch at the same time.  The subject was to respond with an asso​ciation, much as was done in Wundt's laboratory, where Wundt himself provided the record short reaction time when he responded with "Blitzen" (lightning) to the word "Donner" (thunder).


These were monosyllables, like "tree," "child," and "house" (Baum, Kind, and Haus) and, unlike Wundt's procedure, these sub​jects were asked to describe any intervening conscious processes.  You might imagine that the word "tree" would bring the image of a pine tree or a Christmas tree and the image would be clear to the subject, who would respond "pine," or "Christmas," and describe appropriate imagery.  But that was not the case.


Subjects almost invariably reported that there was no report​able intervening conscious process, though there was an imageless "feeling" of some kind, perhaps best described as a disposition.  Karl Marbe called this a Bewu~tseinslage, translated as a "dispo​sition of consciousness," an "orientation of consciousness," or a "conscious attitude."  Whatever it was, it was indescribable.

· tc  \l 1 "How it Feels to Make a Judgment
# "How it Feels to Make a Judgment   


A second study was carried out by Marbe himself, also in 1901, entitled "Psychology of Judgments."  Marbe summarized the then-recent history of opinion concerning the making of judgments whereby Brentano viewed the process as a "recognition/denial" phenomenon or a matter of association.  Wundt, on the other hand never saw discrimination as anything but "segmentation," that being a function of apperception, not association.


Marbe's experiment required subjects to discriminate differ​ences in held weights, much as described in Chapter 9.  As in Mayer and Orth's study, subjects were to strain to detect "inter​vening conscious processes," and again there was nothing there to report.  There were only the Bewu~tseinslagen.  Interestingly, Marbe concluded that judgment always depends on knowledge obtained from previous experience, usually in a specific culture - hence, he wrote, "judgment" cannot possibly exist in consciousness.  In so concluding, Marbe was conceding that Wundt was correct - thought does not belong in the laboratory.
  This marked the end of Marbe's participation in the laboratory.
 

· tc  \l 1 "Messer's Degrees of Bewu~tseinslagen                   
# "Messer's Degrees of Bewußtseinslagen   


The Bewußtseinslage became a familiar occurrence in the Würzburg lab, illustrated by August Messer, who in 1906 published Experimental-Psychological Investigations of Thinking."
  He pointed out that Bewußeinlagen had become frequent in subjects' protocols and was abbreviated as Bsl.  Using the Ausfragemethode, the question-asking method, subjects frequently described their experience as "Bsl," a concept with which they were familiar before the experiment and which they had to hesitation to invoke.


Messer proposed that the Bsl be viewed not as an indescriba​ble element of thought, appearing with the describable images and feelings, but as thought itself.  Thought is an indescribable orientation of consciousness which can nonetheless be categorized into gradations.  At the highest level, a Bsl feels like a dispo​sition of comprehension, as in a word meaning that is not clear.  The second gradation has "meaning," but no words attached.  In all, Messer described over thirty levels of "dispositions," or gradations of Bsl!  As you may guess, many of them are not easy to put into words.

· tc  \l 1 "Ach and Einstellung
# "Ach and Einstellung   


Another prominent Würzburger was Narziss Ach, whose most famous piece appeared in 1905, applying "systematic self observa​tion
 to the reaction experiment.  This was done in several ways - for example, a subject might be instructed to flex his right forefinger when a white card was presented and to flex a thumb or a left forefinger when a red card was presented.  In other ver​sions the stimulus and response items might both be verbal - "give the name of a river," for example.  What was found when subjects were asked to describe "intervening conscious processes?"  What else could it be but indescribable Bewußteinslagen?


What Ach suggested was that our "inclination to think in awarenesses...may have contributed to interest in the analysis of imageless thinking," since that is what study of conscious orien​tations was.  Meaning, he wrote, certainly involves the activation of tendencies, but not conscious ones.  For example, a child's drawing shows what the child knows, not what the child has per​ceived.  Ach noted that instructions often influence "appercep​tion," including the Bewußtseinslagen, and called these determined apperceptions Einstellung, which literally means "set," or "tune in."
  Many American psychologists adopted either the German term or referred to "set" or "predispositions."
 

· tc  \l 1 "B}hler And The End Of The W}rzburg School
# "Bühler And The End Of The Würzburg School   


Karl Bühler published in 1907, using the "method of systemat​ic self observation" and a variant of the Ausfragemethode
 in which complex questions were asked and the subjects were to de​scribe, afterward, the "intervening conscious processes."  Actual questions that were asked included:


- Was the theorem of Pythagoras known to the medievals?


- Why are manhole covers round?


- Why are women's shoes more expensive, the smaller the size?   

The questions were meant to occasion thought - for example, it is clear that the ancients knew of the Pythagorean Theorem, since Pythagoras was an ancient.
  But the knowledge of the ancients was lost for centuries, as we have seen,
 and scholasticism and the Renaissance merely represented the rediscovery of Aristotle and Plato, respectively.  Can I think of when the medievals might have learned of Greek geometry?


In the course of retrospective reporting of conscious states, Bühler's subjects seemed to report three main classes of Bewußtseinslagen.  The first was the rule orientation,
 in which thought is rule directed without any clear rule in awareness.  The second category was the intention,
 where there is a knowing/intending of meaning without any specific meaning in mind.  Third is the relational orientation,
 where the orientation is toward relations, but they are, again, not in awareness.

tc  \l 1 "Wundt was not Amused
# "Wundt was not Amused   


It must be aggravating and disheartening to watch one who was your right-hand man, your assistant who managed your laboratory for eight years, leave and carry out a research program that is contrary to everything that you believe and have taught.  It must be worse when that former student seems to have been more greatly influenced by your scholarly enemy, G. E. Müller, even though the student had spent far more time under your supervision.  Plus, as a former student, his views are apt to carry the authority of your reputation!


That is no doubt why Wundt reacted so strongly in bitterly condemning the Würzburg program, appearing in a sixty-page article in Philosophische Studien.
  Thought is not amenable to the meth​ods of experimental psychology - it requires Völkerpsychologie.  The Würzburg reports are of no value for obvious reasons. First, they describe the findings of "mock experiments," that might have the appearance of experimental method, but in fact do not.  The use of "systematic self observation" has no application when the Ausfragemethode is used.


The verbal reports were given in ordinary informal language, hardly suited for scientific purposes and reminiscent of the older, discredited methods of introspection before the advent of the New Psychology.
  Further, it was clear that the subjects were being asked to do something that they could not do - thought is a complex product of education and culture.  It cannot be verbalized any more than I can verbalize precisely how I do a handstand.


Finally, Külpe's group was confusing attention, which for Wundt was an active analyzing and synthesizing thing, with con​sciousness.  That means that the apperceiver is trying to describe its acts of apperception and all that it can come up with, natu​rally, is some vague feeling of disposition or activity.


Whether Wundt was right is a matter for debate, but it seems telling to notice that the Würzburg program melted away when Külpe left for Bonn.  And it is true that Külpe never did much thereaf​ter and he never did have that "chapter on thought" that had eluded him.  On the other hand, Wundt worked until his death at age 88, lecturing to audiences of 600 well into his 80s.  And it took a world war and the destruction of Germany to stop his re​search program.  

tc  \l 1 "The Legacy of W}rzburg
# "The Legacy of Würzburg


There was not a word on thought, and thereby hangs the tale of Külpe's life.

But the chapter on thought was missing!  Bühler said that Külpe had not been lecturing on the topic.

What had happened? The first quotation above refers to Külpe's introductory textbook of 1894, prior to the work of the Würzburgers.  The second refers to a posthumously-published book composed of Külpe's notes arranged by Bühler.  The two books appeared twenty years apart and were substantially different, but neither featured a chapter on thought.  What had happened?


In 1912 Külpe did publish a paper on thought, summarizing the work at Würzburg and drawing what conclusions could be drawn.  But few found it satisfying.  The problem was that the discovery of imageless elements was interpreted as a negative discovery - insofar as Bewüsstseinlagen exist, the study of consciousness is futile. The study of thought lies essentially outside the reach of introspection, as Wundt had maintained for many years.


In America, Külpe influenced Thomas V. Moore, of Catholic University, who seemed to find that people can respond to the "meaning" of a word independently of imagery.  Hence, he proposed that "meaning" be added the list of basic mental elements.  One need not wonder long what Wundt might think of such a proposal, which seems to do no more than substitute meaning for Bewußtsein​lagen.
  


For others, the Würzburg findings meant only one thing - that the method of Beschreibung is severely limited.  Wundt had said that cognition could not be studied in the laboratory and certain​ly not through the method of verbal report of conscious experi​ence.  In a real sense, the Würzburgers showed him to be correct and, in the process, contributed terms like "set" (Einstellung, Aufgabe) and "attitude," (Bewußtseinslage), which Boring called "the verbal tools of psychology's next generation."
 In a way, this influence was analogous to that of signal detection theory on psychophysics during the middle of the 20th century.  SDT prevailed because it showed that motivational influ​ences were far more important than had been suspected - psycho​physics was not merely a matter of "detection."  Külpe's group showed that even the simplest forms of thought were also influ​enced by motivational factors, in the form of myriad unverbaliza​ble "conscious orientations."


Edward Titchener would call such things “conscious attitudes.”  And, against all odds, he would defend the method of introspection against all challengers, including Wundt!  In the next chapter we will see how Titchener dealt with imageless thought and even how he dominated psychology for a considerable period.

tc  \l 1 "Wundt's Legacy and Leipzig After his Death
# "Wundt's Legacy and the Leipzig Laboratory After 1920   


Wundt's work continued for a decade after the dissolution of the Würzburg School and even in 1912, at the age of eighty, he was lecturing to audiences of 650 students and visiting scholars.  His last years were spent on his Völkerpsychologie, or cultural psy​chology, which had more influence than is recognized.  His experi​mental methods were carried off and continued by students such as Cattell and Judd, while Titchener, like Külpe, used methods that Wundt harshly criticized.  


Cattell, on the other hand, contributed much to Wundt in the form of apparatus design and experiments carried out.  He main​tained a personal relationship with the Wundt family for many years.  His career in mental testing was not a subject close to Wundt's heart, but the master did encourage students to follow their own interests.
 

· tc  \l 1 "What Happened to the V|lkerpsychologie_?
# "What Happened to the Völkerpsychologie?   


The first volume of his Völkerpsychologie was influential for its treatment of "Sprachpsychologie," or psycholinguistics - linguists divided into groups that supported either his views on language, or those of the Herbartian linguist, Hermann Paul.
  Paul favored taxonomic analysis, viewing language as sets of elements chained by associations into words and larger groups.  Wundt's opposition to this view led to a running battle that lasted for forty years, from 1880 until 1920.


Wundt adopted a generative view of language, whereby a germi​nal mental impression unfolds via a constructive mental process based on the selective action of apperception.  The unity of the sentence that results reflects the unity of the original germinal mental impression, so the sentence may be expressed in many ways.
  He invented the tree diagram
 that was later widely used by lin​guists.  Such diagrams show sentence parts that are produced by selective attentional focussing.  The initial "germinal" impres​sion is divided into two - the subject/predicate division, each of which may be further subdivided before an actual sentence is uttered.


For the articulate, such processes are not part of conscious awareness, but Wundt noted that the process may be infinitely creative.  In 1900
 Wundt offered examples, such as "Caesar crossed the Rubicon," "The Rubicon was crossed by Caesar," "When at the Rubicon, Caesar crossed," and so on.  Clearly, Wundt's views were more similar to the transformational grammars of Noam Chomsky than to those of associationists of the nineteenth or the twentieth century.


The rest of the volumes on cultural psychology, dealing with art, mythology, religion, law, and morals received less notice, possible because of the popularity of positivism, a view quite different from Wundt's.
  One book that shares the "approach and content" of those volumes is Heinz Werner's Comparative Psychology of Mental Development.
  Supporter's of the Volkerpsychologie include George Herbert Mead,
 Charles Judd,
 and Alexander Golden​weiser.

· tc  \l 1 "Wundt's Successors at Leipzig
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In the 1920s and 1930s Wundt's last students, including Krueger, Sander, Klemm, Volkelt, and Wirth, renamed their group the Ganzheit school - that adjective roughly meaning "holistic."  They renamed Wundt's journal Neue Psychologishe Studien,
 and kept it alive until World War II ended it and many other enterprises.


The Ganzheitists emphasized emotion, extending Wundt's analy​sis to something of a depth psychology, though it was in no way Freudian.  Leadership of the group fell to Kreuger in 1920, but he was the least Wundtian of the group and had gotten his degree with Hans Cornelius, who was more philosopher than psychologist.  In addition, Kreuger was affiliated with the Nationalist Socialist Party,
 which cast a pall over the institute, since several mem​bers lost their jobs because of their anti-Nazi activity.  


The destruction of the laboratory was accomplished by Allied bombers during the night of December 4, 1943, and following the war the new Karl Marx University was built on the ashes.  The East German scholars who occupied that University could only have considered Wundt a representative of a deposed bourgeois science.
 tc  \l 1 "G. E. M}ller\: Wundt's Rival
# " 

G. E. Muller: Wundt's Rival


Georg Elias Müller was not the physiologist and the philoso​pher that Wundt was - he was an experimenter and tough-minded scientist, whose influence on the "new" psychology was second only to Wundt's.
  Photographs always portray him as a serious and even menacing man and, in fact, he believed that a strong influence on the formation of his character resulted from his voluntary service in the Prussian infantry in 1870, during the Prusso-Danish War.
  That experience shook him loose from earlier and softer interests and dedicated him to exactness and rigor.  


Before joining the infantry, Müller had been torn between interests in history and those in philosophy. But the opinion of the times held that philosophy requires study of mathematics and natural science, not history and the humanities.  So the choice was between science and history, a choice that he struggled with often "until late in the night."
 Following military service, he studied at Leipzig under Mo​ritz Drobisch, a Herbartian who was then defending Herbart's theory against attack by Wundt.  The chief bone of contention, aside from the fact that Herbartianism was not really experimen​tal, was Herbart's adherence to the British empiricist interpreta​tion of attention as a secondary and relatively passive process.  This was far different from and incompatible with the central role Wundt gave attention - as the active and selective agent, apper​ception.  


Müller left for Göttingen in the early 1870s to study with Rudolph Lotze.  There he was first exposed to truly experimental psychology and wrote a doctoral dissertation in 1873 titled An Analysis of Sensory Attention.
  His interpretation of attention was in keeping with his Herbartian past and assured a lifelong dispute with Wundt.  He had been impressed with Helmholtz and the Physiological Optics,
 and developed some ideas that he found there.  This became the pattern for his later work, as he refined and developed the earlier work of Fechner, Ebbinghaus, Cattell, and Wundt on psychophysics, memory, reaction time, and spatial localization, respectively.  He extended Hering's work in color vision and Mary Calkins' on the learning of paired associates.  


He was fond of physiological reductionism, even suggesting that attention is importantly controlled by changes in concentra​tions of blood in different parts of the brain.
  Heightened blood supply could, he felt, produce greater cortical activity at af​fected locations and that lead to an overflow of energy that produces "voluntary" movement.

tc  \l 1 "M}ller as Individual and Teacher                            #               "Müller as Individual and as Teacher   


Stern as he appeared and vociferous a critic as he was, it is surprising to learn from colleagues and students that he was a shy person, with no interest in the honors that he won.
  One student, Erich Jaensch, described him as an inspiration and a "bulwark against liberalism, laxity, and cultural decadence, as well as a positive force for intellectual discipline."
  Müller never al​lowed himself to go to bed before midnight or to arise later than six o'clock, according to a friend, Edouard Claparede.
  Müller needed all of the self discipline and dedica​tion that he could muster, since Göttingen University gave him little assistance.  It was not until 1887 that he was given re​search space and it was four years later that token funding was provided for his laboratory.  Stories circulated that funds for research often came from his personal salary.  Nonetheless, in 1892 his laboratory was described by an American visitor as per​haps the "best for research work in all Germany."  What kind of research was conducted there?

tc  \l 1 "M}ller's research
                                      # "Müller's Research    


He was most interested in psychophysics, his idea of the model for correct science, and it was the model for his research in other areas.  Katz wrote in 1935 that it is possible that Müller was the last lecturer in any German university to deliver a course of three-hour lectures on psychophysics, "and indeed few would have held forth on such a dry subject with so much force and impressiveness."
 His first assistant at Gottingen was Friedrich Schumann, who had just received a Ph.D. in physics and was very skillful at designing and building experimental apparatus.  He was a key figure in establishing psychology as a "brass instrument" disci​pline,
 both during the fourteen years he assisted Müller and ten subsequent years at Berlin.
 
Müller and Schumann published in 1889 on the psychophysics of judgments of lifted weights, concluding that heavier/lighter judgments depended on muscular anticipation, a finding that would have pleased Helmholtz.
  In 1885 Ebbinghaus had published his classic study of memory and in 1887 Müller and Schumann began a series of memory experiments using Ebbinghaus' methods.  The results were published in 1893, including the rules for forming nonsense syllables.  Unlike Ebbinghaus' practice, the subject and the experimenter were never the same person and Müller pointed out the weakness of Ebbinghaus' solitary method.


Alfons Pilzecker had arrived at Gottingen in 1886 and stayed for over fourteen years.  He finished a dissertation on attention under Müller and in 1893 the two began a continuation of the memory research.  Another student of Müller, Adolph Jost, had contributed "Jost's Law," holding that when two associations are of equal strength, a repetition strengthens the older more than the younger.  Müller and Pilzecker published in 1900, showing the significance of reaction times as indicants of the strength of associations.  That monograph and the work with Schumann deter​mined the course of research in memory for decades to come.  They showed the effects of proactive and retroactive interference, and of spaced versus distributed practice.  They used the paired-associate method first suggested by Mary Calkins and examined effects of motivation - the "intention to learn."


Müller invented the venerable "memory drum," a horizontal drum with verbal items on its surface, rotated behind a screen, so that one item at a time was exposed in a small window facing the subject.  When pairs of items were used, as in paired-associate learning, an electrically controlled clock began when the first item appeared and stopped when the subject's response activiated a voice key.  Müller's last project on memory filled three volumes and was titled Analysis of the Processes of Memory and Mental Representation,
 published during 1911-1913.  Along with more standard summaries of previous work, he included a detailed case study of a famous mnemonist named Rückle, whose feats are listed in the flyer included in David Katz' 1948 book.

tc  \l 1 "M}ller the Proto-Gestaltist                                 # "Müller the Proto-Gestaltist   


Müller was by no means a Gestaltist, but he typically consid​ered the effects of attention on memory performance.  Still feud​ing with Wundt, he avoided the word "attention," referring instead to "attitude," "determining tendency," and "set."
  He particular​ly liked the term anlage to refer to such effects.
  And before the turn of the century, Müller favored the learning of verbal materials as "wholes," rather than parts, because of the benefi​cial effects of  configurational properties, or Gestaltqualitäten that organize and stabilize memory.  


But that does not make one a Gestaltist, and Müller always saw wholes as compounds, in the manner of Herbart.  When groups of elements have additional configurational properties, he called them Komplexqualit{ten.  In the early twentieth century students of Müller became interested in these matters, including David Katz, who was his assistant from 1907 to 1918, Friedrich Schumann, Geza Revesz, and Edgar Rubin.  Katz had gotten his doctorate in 1906 and in 1909 published his paper on the phenomenology of color, distinguishing volumic color, surface color, and film color.
  Rubin came from Copenhagen in 1912 and spent two years getting a degree under Müller.  His book discussing figure-ground relations was published in Göttingen and later became closely identified with the Gestalt movement, in spite of its source. 


Other students of Müller include Lillien J. Martin, a student from 1894 to 1898 and Victor Henri, a student of Binet, both of whom worked in psychophysics.  Narziss Ach, of the Würzburg School, was his first official assistant, from 1901 to 1904 and ultimately replaced him.
  Eleanor A. McC. Gamble from Wellesley was a student in 1906-1907 and published a classic monograph on the method of reconstruction for the gauging of memory.    


Müller's research extended also to color vision and in 1896-1897 he proposed a theory adopting Hering's three opponent proc​esses and added the conception of cortical gray as the zero point from which color sensations diverge.  Hering had difficulty ex​plaining the sensation of gray when the black-white, yellow-blue and red-green processes are in equilibrium.  Müller supposed that molecular activity in the cortex produces a constant gray back​ground.  


Along the same lines, Müller listed the five psychophysical axioms which must characterize any physiological processes under​lying consciousness.  This continued a line of thought begun by Lotze, Mach, and Hering and which Boring suggests developed into the isomorphism of Wertheimer and Köhler.
  


Müller retired in 1921, but remained active in attacking Gestalt Psychology and in problems of color vision. the latter having remained his abiding interest through his career.  By 1930 he had completed a two-volume work on color vision, but it includ​ed introspective data that were by that time anathema to most workers in vision.  He died in 1934, having been the first experi​mental psychologist, in the modern sense of the term.
 


Müller’s differences with Wundt included a crucial disagreement about the nature of attention.  But Wundt had demonstrated something basic about attention in 1861, when he was a young man.  It concerned a problem that is very important and that we will consider now.

tc  \l 1 "Attention and the Time Order Error

# "Attention and the Time Order Error

At Greenwich in 1796 Maskelyne, as every psycholo​gist knows, dismissed Kinnebrook, his assistant, because Kinnebrook observed the times of stellar transits almost a second later than he did...The error was serious, for upon such observations depended the calibration of the clock, and upon the clock depended all other observations of place and time.


The "personal equation," as it came to be known, was discov​ered by a German astronomer, Bessel, who saw its significance in the 1820s.  Maskelyne, astronomer royal at the Greenwich observa​tory had noted it in 1795 and had it recorded in the Astronomical Observations at Greenwich.  The astronomical journals commented frequently on the effect, until the 1890s when the error that is part of all human observation was eliminated.  But the issue is one of attention and what we mean by "now."


The crucial individual differences occur when observers track stars moving across the telescope field and record the time that it crossed one of a set of parallel hairlines on the field.  Seconds were timed using "Bradley's Method" of listening to the strokes of a clock and counting seconds up to the crucial crossing of the line by the star.  Then, as the star crossed, the observer estimated what fraction of a second to add to the time thus far - it was assumed that the method was accurate to within a tenth or two of a second.  But, sad to say, individual differences among observers could approach durations of a second!


What determines the making of such judgments?  Wundt was the expert on that subject and published an early report on anachro​nistic perception, as James called it,
 or subjective time dis​placement, as Wundt called it.  Wundt's method involved a circular scale with an index hand that moved across it, like the sweep second hand moves across the scale of a clock.  Once every revolu​tion a bell rang and the point at which that happened could be set and reset.  The speed of the moving hand could be increased or decreased and it could accelerate or decelerate.


The hand moves quickly, its tip describing a circle in a second or so.  At some point the bell rings and the subject speci​fies where the hand pointed on the scale when the bell rang.  The subject watches and hears many revolutions - "a single revolution

is never enough."
  First a general region of the scale is isolat​ed and gradually the bell is linked to a specific point on the scale.  If we mark and choose a false position on the scale, we can "hear the bell" at that point, so long as it is not too far removed from the true point.  And if the whole scale is covered, so that we see the moving hand cross only one marking, that is where we will hear the bell, once again assuming that it is not too removed from the "bellmark."  Wundt reported that a quarter-second difference was easy to produce.


Most frequently, the time displacement is negative, meaning that the bell is judged to sound at a scale reading earlier than was actually the case.  Subjects judge its coming as earlier, which seems odd, since the normal lag in "apperception time" would seem to produce the opposite error.  But the positive time dis​placement, judging the bell as occurring later than was the case, happens less frequently.  Wundt also found that when the index hand sweeps faster than one revolution per second, positive errors increase and even prevail.  Slower than that, the errors are almost always negative.  


So when the sweep hand is fast, repeated observations lead me to judge that the bell occurred later than it did, perhaps because of my inertia in reacting.  But when the hand rotates in a second or at a slower rate, I judge the bell as occurring too early.  After imagining that, imagine what happens to judgments when the rate of the sweep hand is accelerating or decelerating.  When the hand's rate is quickening, negative errors occur and we judge the bell as sounding earlier than it did.  When the hand is slowing, we make positive displacement errors.  In general, the slower the speed, the greater the errors.  And, in keeping with the tendency of attention to restrict itself to one object at a time, the bell and the true mark are seldom coincident. 

· tc  \l 1 "Wundt Was Right\: We Attend to One Thing At A Time
# "Wundt Was Right: We Attend To One Thing At A Time  


Studies of auditory attention support Wundt's - belief that we are able to attend to only one thing at a time, though we may shift rapidly among objects.  This may seem strange if we consider tasks such as that of an air traffic controller at a busy airport.  It appears that the controller must attend simul​taneously to the radar images of a number of airplanes, to weather reports, and to radio messages.  Could such performances be possi​ble if we attend to only one object at a time?


Experiments in dichotic listening show that we are limited to one object of attention.  In such experiments subjects listen to two messages, one presented to each ear through earphones.  In a classic experiment, Cherry
  required subjects to repeat aloud the message presented to one ear, and to ignore an "irrelevant" mes​sage presented to the other ear.  Subjects who "shadow" a relevant message in this way are amazingly oblivious to the irrelevant message and are typically able to report only gross aspects of it.  
For example, if the irrelevant message changes from speech to a tone, it will be noticed and a listener will probably notice if his or her name is included in the irrelevant message.  But a change in the language spoken, such as from English to German, is usually not noticed.  Even if the same message is delivered to both ears with a slight lag it is not noticed unless the lag is very brief (that is, about four seconds or less).  

Summary

Time Line

�   Harry S. Truman, 1884-1972, Kaplan, J. (Ed.) (1992). Bart�lett's familar quotations, 16th ed. Boston: Little, Brown & Co., p. 655.





�   Wilhelm Wundt's son, Max, a philosophy professor quoted by A. L. Blumenthal, 1985, "Wilhelm Wundt: Psychology as the Propae�deutic Science." In ----------- Points of view in the modern history of psychology, New York: Academic Press, 1985, p. 33.


�   Boring, 1950, p. 260


�   This and other terms used by Herbart, such as fusions, assimilation, accomodation, apperception, and so on were not his inventions.  They had longer and shorter histories in German philosophy, particularly in the writings of Kant and of Leibniz.  Herbart was original in gathering them together.


�   Herbart, quoted in Boring, 1950, p. 255.


�   If this seems Freudian, it is.  Freud was probably not influenced by Herbart, but Fechner was and Freud was influenced by Fechner.


�   see Chapter 5


�   "On the possibility and necessity of applying mathematics to psychology." 1822, in S{mmtliche Werke, Vol. VII, G. Hartenstein, Ed., Leipzig: 1851, Pp. 129-172.  Repreduced in Diamond, S. Roots of psychology, pp. 673-678.





�   Diamond, p. 674


�   Diamond, p. 674


�   Diamond, p. 675


�   Ibid, p. 675


�   ibid, p. 676


�   ibid, p. 676


�   ibid, p. 677.  Herbart here criticizes Kant's innate catego�ries of space and time - he was of course occupying Kant's chair at K|nigsberg.





�   Blumenthal, 1975, p. 1081.


�   Boring, 1950, p. 332





�   Ibid, p. 334
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�   1853


�   the tenth cranial nerve - the vagus has both motor and sensory branches and serves the viscera - heart, stomach, and so on.


�   a part-timelecturer who charges fees directly to students.


�   Lehre von den Muskelbewegungen





�   The date that the first student, Max Meyer, published data from the lab?





�   chapter by Blumenthal - 1975.


�   reference


�   America's refusal to sell helium to the Germans contributed to the disastrous burning of the Hindenberg (LZ-129) at Lake�hurst, New Jersey in 1937.  This diminished interest in airships.





�   This was published in 1897 and is discussed in detail in Chapter 13.





�   Of course, the image on the retina is still curved.


�   The classic experiments involved newly-sighted kittens moving either actively or passively through an environment.  Activity clearly helped the "learning to perceive."


�   Held & Rekosh, 1963, described in Kling & Riggs' 1971 Hand�book of Experimental Psychology, Holt, Rinehart, & Winston, pp. 467, 542.





�   an adjustable wire


�   Even better support for Wundt's view was later reported by Festinger - see Kling & Riggs, p. 452?





�   1950


�   1975


�   reference


�   When light dims, as at twilight, we become more sensitive to the higher frequency, short wavelength colors, such as the blues, and less sensitive to the long wavelength end of the spectrum, the reds.  Hence, a red rose appears purplish at twilight.  The effect is named after the Czech physiologist and pioneer of histology, Johannes Purkinje.





�   including Edward Titchener's research


�   See below.  Fusions refer to sounds in which the component tones are not discernable, as in the sound of a "clang."





�   In such research, the effect of stimulation such as that produced by rythmic musical patterns, on attention was examined.





�   This was the subject of Hugo Eckener's work.


�   Percentages are rounded off, so do not sum to 100%


�   Blumenthal, 1985, p. 29.


�   Boring, 1950, p. 332





�   Erfahrungswissenschaft


�   Selbsbeobachtung is not introspection, "looking in" to examine one's consciousness - that is the verfallte method called "innere Wahrnehmung."


�   Boring, p. 332.


�   Blumenthal, 1985, p. 34


�   1890


�   It is frequently translated as "social psychology," but that is misleading.  A better translation is "racial psychology," since "V|lk" means "a people," as in "German people" or "Western European people."  Cultural seems a more apt adjective than does social.


�   Wundt's (1916) Elements of Folk Psychology is not to be confused with these volumes.  It is oriented toward a popular audience, proposed stages of evolutions of culture, and is total�ly unlike the volumes of the V|lkerpsychologie.  


�   literally, "description"


�   This will be the main bone of contention between Wundt and those influenced by the positivists Mach and Helvetius.  Marbe and Titchener are the two best known.


�   Lust and unlust


�   A history of experimental psychology, New York: Appleton-Century-Crofts, 1950.  (2nd edition, first edition 1929)





�   Including this one.


�   Blumenthal, 1985, pp. 28-29.


�1893/1909


�   p. 189


�   For example, by Blumenthal, 1975.


�   quoted by A. L. Blumenthal, 1985, "Wilhelm Wundt: Psychology as the Propaedeutic Science." In ----------- Points of view in the modern history of psychology, New York: Academic Press, 1985, p. 33.





�   Principles of Psychology


�   APA Presidential Address


�   Wundt's Grundriss - Judd mistranslated just as had Titchen�er, but the passage here referred to seems honest enough.





�   The two major laws accompanying the law of creative synthe�sis, or resultants, were the laws of Psychic Contrast, referring to opposing pairs of emotions, and Psychic Relations, referring to the Fechner principle showing that sensory feelings depend on context.





�   That is the CFF, or critical frequency at fusion, and varies with illumination and other factors.  Sixty Herz is a common value.





�   B. F. Skinner devised a "verbal summator," as he called it in the 1930s.  It consisted of a recording of phonemes randomly arranged and listened to by subjects who took it to be a "conver�sation in the next room."  All that they heard was "ah...ooh...


mmm...ehh... and so on and assimilation did the rest.  Hermann Rorschach (1884-1922) used the same principle in his inkblot test and David McClelland used Henry Murray's version of projective testing to assess need for achievement in the 1960s.





�   This lay in Wundt's emphasis on apperception as an active attentional process an Mill's and Helmholtz' relatively passive portrayal of attention.





�   Meringer & Meyer, 1895; Blumenthal, 1985, p. 31.





�   Wundt reference - Outlines of Psychology





�   We later learned that binocular vision was not essential for the perception of depth.  J. J. Gibson discovered that the best pilot in America had lost one eye in an industrial accident as an adolescent.  Wiley Post piloted the airplane that crashed, kill�ing Will Rogers.  Rogers' choice of Post reflected the fame he had gained as expert pilot.





�   1890





�   Herrnstein & Boring.  The excerpt is from a translation of the Grundriss by Judd.  Hence, the choice of terms is question�able.





�   whole appearances


�   As has interest in Attention-Deficit Disorder.


�   1908, Vol. 3, p. 162


�   Wundt, 1901, p. 427, emphasis added.


�   Notice that the distinction between free will as a phenome�nally distinct aspect of experience and will considered in the wider sense, across time and ancestors, bears similarities to Kant's phenomenal and noumenal realms.


�   Boring, 1950, pp. 399 and 401.  The second quotation refers to the contents of Külpe's 1893 textbook.





�   1862-1915


�   Diels' was mentioned in Chapter 2 as an authoritative source in ancient philosophy.





�   Richard Heinrich Ludwig Avenarius (1843-1896) founded a view called empirocriticism, according to which philosophy must devel�op a natural concept of the world based on pure experience.  This is clearly a positivist view.


�   In the 1920s, when it was established that the electron (and proton) is essentially a wave phenomenon, Mach's skepticism seemed warranted.  The electron is a hypothetical entity and one could question whether it need ever be mentioned as a noun.  This view is not easy for most to accept.  The particle/wave aspects of matter are particularly well described by Victor Weisskopf, 1989, The privilege of being a physicist, New York: Freeman.


�   1950, p. 400


�   1950, p. 401


�   Mandler, G. & Mandler, J. M. (1964). Thinking: From associa�tion to Gestalt. New York: Wiley.


�   It is possible that Marbe agreed with Wundt all along, despite his running the lab for Külpe.  If I can find my Marbe biography, which I misplaced, I can find out.


�   see below for the reason that this was so.


�   "Experimentall-psychologische Untersuchungen über das Denk�en"


�   Their terms for "introspection."


�   "das Radio einstellen" means to tune the radio to a broad�casting station.  "Einstellung" is the noun form of the verb.


�   For example, Edward Thorndike a few years later - see Chap�ter 13.


�   the method of asking questions


�   and because the theorem predated him by centuries


�   see Chapter 4 


�   Regelbewu~tseinslagen - "rule-following conscious attitude -though not verbalizable, since not carried in images.





�   Intentionen


�   Beziehungsbewusstseinslagen - "state of conscious relations" - but nor verbalizable, since not carried in images.





�   1907, 3, 301-360.


�   The Würzburgers in fact had a name for this vernacular reporting - it was the method of "Kundgabe," or "giving the news."  The older and strict method, that reported only immediate and not mediate experience, was Wundt's method of "Beschreibung," literally meaning "description."


�   Boring, 1950, p. 401.


�   Boring, 1950, p. 407.





�   This is described in Ogden, R.M. (1951). Oswald Külpe and the Würzburg School. American Journal of Psychology, 64, 4-19.  Moore wrote his own account of such research in 1938: Moore, T.V. (1938). Cognitive psychology. Philadelphia: Lippencott.





�   1950, p. 410.


�   One supposes that that encouragement did not extend to endeavors that Wundt felt to be foolish, such as the work of the Würzbugers and that of Titchener.


�   see Blumenthal, 1970, Language and psychology.  New York: Wiley.





�   Notice that this role of apperception in mental development is entirely consistent with Wundt's general views, as presented in the preceding sections.


�   Logik, 1880-1883


�   Volume I of the ülkerpsychologie.  Leipzig: Englemann


�   Wundt's student, Edward Titchener, was an example of the positivistic emphasis of the 1920s.





�   New York: Science Editions, 1948.  The sharing of properties is suggested by Blumenthal, 1985, p. 43.





�   The relation of psychology and philology. Psychological Bulletin, 1904, 1, 375-391.





�   The psychology of social institutions.  New York: Macmillan, 1926





�   (1921). Wilhelm Wundt, 1832-1920.  The Freeman, 397-398.     (1948). The psychosociological thought of Wilhelm Wundt.  In H. Barnes (Ed.) An introduction to the history of sociology. Chicago: University of Chicago Press.





�   formerly Philosophische Studien


�   that is, he was a Nazi


�   Since the dissolution of the Soviet Union and the reunifica�tion of Germany, the University of Leipzig is again so named and located at Augustusplatz 10/11, 04109 Leipzig.  This according to the 1995 UNESCO Study abroad, Paris.


�   according to Boring, 1950, for example.


�   1928 letter to E. G. Boring, E. G. Boring papers, Department of Psychology and Social Relations, Harvard University.  Cited in Blumenthal, 1985, p. 53, my chief source on Müller.


�   Boring, 1950, p. 372.


�   Zur Theorie der Sinnlichen Aufmerksamkeit


�   1866


�   In the late twentieth century evidence for such changes in blood supply and local temperature were found, though not conclu�sively related to soecific brain functioning.





�   David Katz (1935) G. E. Müller. Psychological Bulletin, 32, 377-380. 





�   Blumenthal, 1985, p. 55 points out that Jaensch was also inspired by the Nazi movement.





�   In a 1935 eulogy.


�   quoted in Blumenthal, 1985, p. 56


�   Blumenthal, 1985, p. 58


�   Boring, p. 374.  Schumann left Berlin in 1904 and wandered from university to university until gaining a position at Zurich in 1909.  In 1910 he became a professor at Frankfurt, where Max Wertheimer visited.  Schumann used a bicycle wheel to built the device used by Wertheimer to demonstrate apparent motion.  Need�less to say, he also invented the Schumann tachistoscope.


�   Müller had, of course, carefully studied Helmholtz' Optics, which includes the theory of unconscious inference.  That theory lays great stress on anticipation, of course (See Chapter 9).


�   Zur Analyse der Ged{chtnist{tigkeit und des Vorstellungsver�laufes, Leipzig: Barth, cited in Blumenthal, 1985, p. 57


�   Recall that Oswald Külpe spent three semesters with Müller, beginning in 1883,





�   as in Bewusstsanlage, meaning "orientation of consciousness, just as does "Bewusstseinlage."





�   This notion, congenial to the Gestalt point of view, distin�guishes surface colors as the hues that we see as lying on the surfaces of objects - what is ordinarily called "color."  Volumic colors extend through three dimensions, as does colored fluid in a bottle or tank.  Film color seems suspended in space, as when one views a deep blue sky through a tube or stares at a deeply saturated colored wall.





�   Boring, p. 377


�   1950, p. 376


�   Wundt and other leaders of the "new psychology" were typi�cally physicians who were were also interested in philosophy. Müller, like most modern psychologists, positively disliked philosophy.


�   Boring, 1950, p. 134.


�   1890, p. 411.


�   Wundt, quoted in James, 1890, p. 413.


�   1953





