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THE OBJECTIVE WAS TO INCREASE THE DEGREE OF ACTIVE PARTICIPATION IN
THE LEARNING OF CONTENT AND METHODS IN THE AREAS OF PERCEPTION AND
JUDGMENT» TWO TYPES OF MATERIAL WERE DEVELOPED--(1) READING NOTES
AND MRITTEN LECTURESy AND (2) DEMONSTRATIONAL APPARATUS. ELEVEN
STUDENTS YODK THE COURSE DURING A 2-YEAR PERIODe THEIR HELP. IN
EVALUATING THE NEW CLASS FORMAT WAS SOLICITED AT SEVERAL POINTS
DURING. THE SEMESTER AND AT THE ENDe WITHOUT EXCEPTION, THE STUDENTS
SAID THEY PREFERRED THE NEW ARRANGEMENT TO THE CONVENTIONAL ONE. THE
COURSE FOR WHICH THE MATERIALS WERE DESIGNED RELIES HEAVILY UPON
ORIGINAL STUDENT PROJECTS WHERE EACH STUDENT DESIGNS AND CARRIES OUT
THREE PROJECTS DURING THE SEMESTER. A LiST OF COMFLETED PROJECTS
DURING. THE THO SEMESTERS IS GIVEN. THE LECTURES, READING NOTES,
DESCRIPTIONS AND. PHOTOGRAPHS OF APPARATUS, AND SELECTED COMMENTS
FRON STUDENT COURSE EVALUATION ARE INCLUDED IN THE APPENDIXES. ON
THE WHOLE) THE PURPOSE FOR WHICH THE MATERIALS WERE DEVELOPED WAS
ATTAINEDe. IT WAS FELT THAT A SIGNIFICANT STEP HAD BEEN MADE IN THE
DIRECTION OF EFFECTIVE TEACHING AND THE STUDENTS APPEARED MORE
INTERESTED THAN PREVIDUSLY.. {6C) "
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truoturall The Be ing of

| ~ 1ho Seientific Study of Psychology.
| -Surpfibinehi. we begin our study of perceoption
at the beginning or very close to it, Our brief treat-
ment of structuralism, or introspsctionism as it has

scmetines 'be'en"o'iliéd,:‘ has ﬁhie_c' purposes. The first is

to provide ‘a brief excursion ir’ii‘io_'t‘:he;_vhﬁt‘ory of ideas,
the study of how ideas evolve and ‘influence each other.
The é5‘i'c.fo“"oiia I8 o give you a feeling }f’or. Af not a sympathy
for, the major thrusts of structuralisz beosuse these
‘thrusts ovontuuny stimnlated two :’ré#olutionm movements,
loluviorisl in America end Gestalt ngchdiogy'in Burope.*
The ":l"izibfi purponia sinilar to the firet in that it
traces the direct descendsnts of structuralisn ideas

to the prount dq. " !hcao ':'ﬁdi'éondhﬁtd vill be intz;oducod

and then put sside for more intensive treatment later on,

7 The httdr half of the 19th centuTy zust have
L £ 4 oy.!,_s#%_fpxyhx nalysis to the two revolutionsry
~ movements alrealdy meéntioned, he has ensompassed the
basis and much of the content. of modern psychology.

- Freud's rovolution, howsver, was ‘not stimulated by
. Mruoturalism; 1t was more or less oonpurrent with.
4%, but ‘had nothing to do with it for reasons which

. I I % 1,:,. 1 . h .! ,-.u, n v .' . ‘n_, h... ' -‘_‘u, nlm\ ‘ P L -
walygy e g el hend G DS R T i A L aoae oL IR
R R INE S AR T 7 o . .
..




a i&v-aﬁ“
been a wondorful time for intellectuals. The experimental
methad had already bogﬁn to yield impressive results in
the biological and physical sciences. Atomic theory in
cheaistry snd evolutionary theory in biology gave
promise of finding the basic prineciples which goveraed
nature. The decades of peace fdllowing the defeat of
Napoleon led many to believe that man had finally risen

to a higher plane of existencs than before and that con
thuol. prograss tovard peace and prosperity ves the
ineviteble consequence of the expansion of knowledge.
' Little of the new knovledge vas %0 technical that it
vas beyond the grasp of the :lntﬁlhotnal of the 1860's.
Q There vere general scientific periodicals which enjoyed
| wide oiroulation and in wkiok intellectuals could
exchange :I.don about the advanced soientifio top:l.cl
of the day.
411 of the scientific knowlcdgo rected upon :
a thorongh bmkmund in phnoscaphv. A chemist who
was a Dootor of Philosophy, was so in reality, nmot in
n:ud only s 18 moiul'ly true today. Given this
matrix of knovledge vhich, 1f mot integrated, vas at
‘lmt -m:. m.ounly available to thi.nkins men, it is
not nuryr:ltiu that nn: lnm 40 move tonrd, the
. ; .ppl.aut:l.on or tho oxpor:luum nﬁhodo %0 one of the
. o ontctmd:lu pro’blm of nhnoaopb;. !'ho problu vas
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hov men gained information about the world; tho branch

of philosophy which sought its solution was known as
epistexology. This had slways been one of the mamt
interests of philosophy, but %he 19th century savw it
becoas the dominant interest, particularly in Great
Britain,

The British philosophers appeared to agree that
man gained primary knowledge through his senaes; i. 6.,
through the effects of the environment on his eyes,
ears, etc. While this may un'to us like the émly
answer thut cocula bs given, it is not. We could belisve
that such of man's lmowlo'dn‘u built ia; people who
hold that thers is an indorn sense or right and wrong
take a similar petnt of view. We could believe that
some knowledge comes through divine inspiration; onoce
agsin this viev is currently popular only with regard
to knovledge conoerning morals. we night also beliave
that thers are non=-ssnsoxy channels through whioh we
obtein information; a fev highly respected psycholoe
gists oontinmally eausion their fellows not to disre-
gsrd aompletely the prodlen of oxtra-sensory perseption,
In sny event, the non-ssnsoxy sources of information
vere by and large rejeated Wy the British philosophers

who were therefore given the title “empiricists." .
TR mm‘*’“#‘ #olution to the problem of

ey
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epistenmology fell upon the ':.'cccpt.tvo oaié'o of pkyniologists
% vere bnqy discovering all kinds of intorosting things
about the swnse organs and nerves and vas alod well re-
ceived by physicists ooncerned with various kinds of
rediant energy, e. g. light, heat, sound. The experimental
investigation of sensation and por‘copt:lbn could hardly
nelp Wt being dorn in such an utolloctuai ailieu. It
is bard to say just wvhen or where it was born. Wilhela
Wandt is generslly oredited with opening the first psych-
ologioal laboratory at Leipsig in 1879, Despite the
nusber of ecigars vhich were wadoubiedly nﬁkod upon
the oovssion of shis blessed sveat (19th century
intellectuale were notorionus oigar smokers), it is
olear that psychologioal research on sensation and
perception was u,ﬁrwn &8 oarly as 1034, when E. H,
Weber published (in Latin) his #indings of his research
in semsetion. Ve shall have more to say about Weber
later ia the semester. Let us return for the zomsnt
o Wundt,

The combination of $itles this venerable
mtlmn' Reld i aysbolic of the ;ands.rformtutcd
®limate in whick the moders form of our disoipline
began. He toek his destorate im MEDICINE (physioisns
| ware lesiing intellestuals in those deys)s he taught
PEXSIOLOST for & few yeers snd thea moved to Leipsig
48 4 prefessor of PAILOSCPRY. - Nis firss major wrk
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vas called PHYSIOLOGICAL PSYCHOLOGY and oontained
very ‘little biology. He founded a journal oslled
PEILOSOPHICAL STUDIES which vas exclusively devoted
to the publication of rezults and disoussions of psycho-
logical experiments, most of which were ocarrised out
under his supervision., This co.nbiiaat:l.on vhich seems
30 odd %o ‘oux modern n:ln#s vas typioal of Wunﬁt'.
tine. The "new psychology”, as it was then called,
vas generally taught in philosophy departments until
after the first World War. In sors protected environ-
ments, this practice continued into the 1920's, (Haverford's
| | Plycholqg Departaent vas »upurgtcd from Philosophy in
‘ the middle 1940's,) _

The Struoturalist Opfentation.

Zhe provsc etudy of . peychology. Much to
the homr of Jokn B, Watson and most American experi-
mental psychologists, the structurslists belioved tlut
the proper study of payoholon' Was avarness or conscious-
ness, l‘oxf them psyohology was the study of sights,
cmells, sounds, feelings of tension in the nusocles,
ooldness in the feet, joy in the “Lsart® (actually they
would probably have located joy !‘nrthar towu-d the feet),
ethw mt‘ionl, thoughts, imsges, eto. Rdwin B, Titohzor,
an Baglishoas wvho studied with Wupdt in Gl:muny and

| Saught at Cornell University, wrots the detinitive |
‘ | stmtm}.itt texthook in Snglish. ‘ Ne defined psyohol-
o4r an the stuly of iumediate experiemce, the study of

i ot _—
R AR
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experience conceived of as a property of the person
having the experience. He distinguished this from
the physicgl sciences which ho said studied mediate
oxporioncc; that is experience conceived of with reference
to tﬁc cnviromental objects giving rise to the experience.
The experience I have as I look at the
plant on my filing cabinet would be studied from the
struoturalist point 62 viev by analysing it into its
olu.ogtl. 6. 8. color, size, clarity of tha ocountours
of the leaf, and by dredging up the other parts of my
imnediate avarensss as I look at _:l.t, €. 8¢ & Yague
feeling of discomfort and .tho idea that the plant is
not getting enough light. The biologist who experie
ences the plant does not deal explicity with the
clarity of the countour of the leaf he sees or the
pox#tion_ of his visual field that is occupied by the
plant. Rathor he deals with his experience in terms
of the plant itself, (Mot being a bdiologist I cannot
pursus this example xuch further from this point of
viev other then stating that the plant is called
nc_phthitio. A name wh;qh alvays reminds me--the
pl;ohologut, that is,~-0f a kidney disease.) The
phjn:l.oul scientist looks at experience for the in-
fomt:f.on it mediates or carried about environmental
oﬁj_cotqlum’\l‘ events. Most of us, most of the time, deal
q:l.th' oxperience as the physical soientist does. 1It,
RS 8¢ ;1- not ths objeot of our concorn; indeed we
gonerally are not avare of being avare, except vhem
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made self-conscious by confusing, troublesome sorts
such as psychologists or philosophers. It is only
with respect to our emotions and internsl aches and
pains that we have much practice in dealing wi’n the
inmediate experience the structuralists wished to study.
Prwchology's Mendeleyevs. Although there is
no certain evidence, it is likely that, as he was helped
on with the academic robes in which he alwaye leotured,
Titchner puf;ed dreamily on his ciger and thought of
the day when he or one of his devoted siudents would
be able to unfurl a relatively complete tadble of mental
eloments before his audience. Such was the ambitious
task that the structuralists had set for theuselves.
Immediate experience was to be analyzed intc its
elements or constituent atoms. These were to be classi- .
fied into functionally rslated groups such as sensations,
images, and feelings. Tho nature of their combination
into actual oomplex experiences was also to be set
forth. John Stuart Mill may have invented the tera
“mental chenistry” as a striking metaphor, but the
structuralists® progras turned it into an acourats
label,
One may be axused or indignent at the psycholo-
gist's appropriation of the chenists® terminology
becanse while the 6h¢nints wore desorivimg real things
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with thcir table of elementis, the psychologist was
nptow The psychol&giat, it miéht be argued,‘waa using
the chemnista?® doloriptioh of matter as a model or
analogy in terms of uhicﬁ he.hop§d to desoribe
immediate experience. Such an arguncnt‘would be
¢éife accurate, although Titchner would probably

have staunchly defended the reality of his ¢lements.
It would, however, be incomplete unless it recogﬁiaéd
that the ohemiltl‘appliaation of the oonéepts of the
atomio theory and Mendeleysv's ordering of the
elenents ai-o oxnmplifiod the use of énalogiea and
nodels in science. The relation batween aoiéntifio
theory and analogy is a point to wvhich ve will return
frequently during the semester.

gych s _The Bo d
$he Migng,

Despite their reliance on chemistry for the
basic outline of their endeavor, the structuralists
made much more use 9f the physiology, partiocularly
the nsuraophysioclogy of their day. They accepted the
dootrine of psychophysical parallelisa whioh held
that for every conscious experience there was s ¢o-
ordinate or parallel physiological process. (Note
that the reverse ic not at all necessarily true,
There are many physiological processes which have no
oconscious counterparts.) If, at the ocutset of the
search for the Basic atoms of experience, one assumes
peyoheptynissl parslleliem then it is only matwrel

ey
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thﬁt the findings and speculatioas of neurophysiology
are going to influence where ons searéhea. And go it

| vn-; The sensory elemcntis to be found wore aasuned to

be the direot consequence of tha etimulation of sensory

YA SO

receptors nnd the‘subaequent excitation of the pro-
Jeotion areas of the cortex, For every eensomy olomont
there had to be aome corresponding apecific agpect

o? tho physiological processzes involved in the reception
of stimulation. | |

| The assumption described sounds suspiciously

like the dootrine dr the specific energy of nerves

anlll Saexn

foraulated a half century earlier. That doctrino

held that the ltimulation of a given aensory nerve

A Shand, T8 o e

(a norve lerdiig from a receptor to the central nervous

systen) would lead to the experience of a single

T e

quality, iusnr¢lo;¢ of how the norve was stimulated. For
example, whether our eye is struck by light as we gase
into the Hilky th'or by the fist of a :ooal hood,
ve see stars. The struoturalists wont considserably
further than the dootrine of the specific energy of
~ nerves, 1In cffoot, they r;rused to oonsider - if
experience as olcnontazy unlols they could point to _ w
sone a.poot of  the phyoiologioal procesn to vhich it ' ' ] o
‘could corrospond. - . o N .
. Let us try to see. the matter from the |
ctruoturalilt point of vieu. Like all men of thc | I P
19th century, thqy vers conrinced of the unity of . .
scianoo. not as a diotnnt goal, but as -omething

ERIC : nmw p-ruy within tluir @iaaps By the beginn:lng -
_
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of the 20th century, much of the major anatomical work
relating the receptors to the central nervous system
had been completed. There were many reasons to believe
that there was little left to discover concerring the
workinga of the sensory aspects of the nervous system.

Thie conviction was to remain among many psychologists

until the advance in electronics made more detailed

investigations of the sensory process possidle, Wasn't
it roaaonablo,thorqfore to use the "established"
knouﬁcdgo of physiology as a criterion for dividing
reasonable frbn unreagonable speculation in psychology?
n | Perhaps this i1s teing too kind to the struce
turalists beocause by the time psychology became a
qpoéinlty-in its owmn right, e.g. 1890 or so, most
psychologists ﬁorc.not also physiologiata and their
relience on & conoception of the nervous system was not
based on thiir own research experience, but on vhat they
had learned in fho courio of their graduate studies.
Knowledge in the other fellow's discipline always seems
more ocertain than 1t'doos in your own, pariicularly
if his diaciplino is closer to physica thun yours,
Indeed, apart froa the a priori notion of psycho-
physical pardllélilm. and its consaquences, the
seocond generation of "new puyoh&logiet-". 1.0.y those
trained by nonlliko'wunnt, had 1ittle first hand contmot
or interest in physiology. Despite the fact that his
great teacher's text was oalled PHYSIOLOGICAL PSYCHOLOGY,

R |3




Titohner explioitly ruled the study of physiological
processes out of psychology because it was not the
study of experiencs. ' Such :cigid relianos upon limits
set by current knowledgs of Physiclogy was not limited

%o the siruoturalists. It hae interfered with the

study of paychology in a nunber of arsas, partiouinrly
when the physioclogical conosptions giving rise to the
limits vere themselves no longer hishly regarded by
those ¢n the forefront of paysiology. As we shall
ees, the inflexible reliance upon & specific conception
of nsrvous systen !unotioning wvas one of the reasons
for the demise of structuralisa.

Psychophysiocal parallelisa affected not
only +ue elements the structuralists were willing to
consider, but also the processes they wers willing to
consider as responsible for orsating "menial compounds.®
Ths major process was thnt.of assoocistion, a linking
together of-prcviouoly'dilcroto eloments, This
corresponded to the linking togsther of separate
aeural uaits. In sll fairness, physiology should nrot
bear the entire responsibility for the reliance upom
association as the major mental prooess. The responsi-
bility probably goes Back to Aristotle, but tie British
lnéiraciat ;ﬁiluiophnrl devoted great effort %o
dbncritinc‘iholfluni" of the association of ideas,
inages, lnd ti§iit1o#l. '!Sn physiologists® ooncnpttona
of ke neursl linking process sad the psyshoiegiste
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- view of mental association both eprang from the same
yhilosophical root.

For the physiologist and the psychologist of
the late 19th and early 20th centuries, the narvous
systen could bde conceived of as & telephone syster.
Physically discrete nessages were roceived in the pro-
Jgotton aroas of the brain .from eao}: of the nerve | )
fibers in the sensory organi. These iesalgeo trgvollod
along insulated pathways and hence did not influence
each other, as should be the case in a well designed
telephone sntu.. oce in the drain or switchboard of
the system they were shunted over ﬁor.odi'bly complex,

. but nonetheless discrete, traceable pathways until
they found their way to a motor zrea of thé brain,
They vere then relsyed once egain along discrete
pathways to their final destination in some muscle
fidbre or gland cell, ” In neurophysiology all one had
to 4o vas to trace the pathways, In psychology sll
one had to do vas to ltudy the associations,

Although th dqioription of the switchboard
conception of the nervous o:ntcn is ovorsimplithd, it
does oonvey ﬂcvor o!‘ tho -truoturalint outlook. They
wcu buinc thu:tr 1d¢n on vhat seemed to thal advanced
lcimt:lﬂ.o -od.cll. b 4 tho:&r :I.dcu sound naive, we

nnd only look ut mrnt atmpta to model pn:chelocls...l
. _, | amd anmhvatolmm procasses aﬂor computers,

we o | | |
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Unfortunately it is so difficult for us to 1magino‘how
modern tolophnno qyotoms work that we are willing to
trust that oonputor nodels may be aufficiently complex
to serve as apprqpriato models for psychology and
physiology. Poﬁhnps they are; it is ocertainly reasonable
to think so today just as it was reasonadle to think as
the struoturalists did 55 years ago. If we differ from
them it is only because we are a bit more self-conscicus
and flexible about our use of models. Our models are

more abstraoct and complex; ideally they should allow

“more precise derivations. Howsver, the ultimate test

of a model is whether it fits the data it is intended
to explein. It was this test that the atomistio,
connectionistioc model constructed by Titchner in the
early 20th century failed to pass. But before we come
to its end there is one more aipeot of the orientation
ve must conlid.r. |

1hg_ggﬁ_g__;n!yg;gggiiga. We have seon
that the structuralists intended to investigate the
atcls of Q:poriince and thé modes of their combination
within ih. limits to* hy th‘kthon current notions of
nouroph;miolocy. ﬂhndt. Titohner, ot slis, vere not
1wpol %0 lﬁasu lndh dilethricu to ochance. Kot only
did ihqr klow uhut they vanted to find; they know
how thnv'vam.~|ptng to t!nd it They were going to

rivey
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use introspection., In everyday parlance, 1ntraape¢tion
calls to mind Hamlttuiikc'brooding over the sources
of one's feelings and actions. This is not thé kind
of introspectica used by the structuralistes. For them
ihtroopcction was a method of treating one's owan ex-
perience as something to be obsorved, that is, of
treating it as immediate rather than as moediate.
This requires that all meaning or reference to things
and events in the environment be purged from experience.
Such introspection is more easily desoribed than
accomplished. Occasionslly by looking it sonething long
enough, it louia its thinglike charscter and dbeoomes
. simply a collection of sensory qualities, varying along
a number of dimensions. The purging of meaning froa
experience may sometimes be more easily achieved in the
auditory modality when we repeat or heer someone slse
repeat the same word again and again. At some point
many peopls report that the word begins to msound like a
nonssnsical colledstion of sounds. If we have aohiovud
this nonsensical, or mesaningless tone in our experience,
ve have begun to introspeot in the enalytic fashion
roquired by the -ﬁrﬁcturalicta. We have refined avay
the impurities and are left with the true elements of
¢xperience. Omly after we lad schieved the skill of meking
things weaningless would we have been allowed to begin
our research into pesychology. It is little wonder thas

o
'
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Wolfgang Kchler, cne of the instigators of the Gestalt
revolutidn, vrots about breakinz out of "the prisovn

vhiok was peychology == taught et the wriversities...”

during the hegemony of the structuraiists.

The Decline and Fell of Structuraliiam.

Unlike the Roman enpire, atructuralisﬁ did ot

orumble because of sloth and lechery on the part of its

loadera, They were, to the contrary, tireless worksrs.
Boring, a student of Titchner, claims that graduate
students at Cornell were expeoted to spend about 80
houra a woek around the lab. Wandt wrote a total of
some 50,000 pages of texts and articles during pin
lifetime, With such industry we needn't inquire inte
lechery or any other vice; no structuralist would have
the time or energy left for such unprofessional behavior.

Structuralisa was brought down by the materials

and methods used in its construction and not by the

construction workers. In the first place, the cataloguing
of elements proved td be olose to impossible. Boring
reports that by 1893, Xilpe had reporied 5696 disorimin-
ably different visuasl brightno-aon. 150 hues, 11,063
tones, thres touchnd.‘tbur taastes and numerous samelis.”

In 1896 Titchner reported 52;820 colors (thess combine
hmes and brightassses), "11,600 tones, & huge nusber of
snells, four tastes, four sulanecus gualities, ¥wo
qualities from wusole, one fron tendon, ows from joint,
three more or lecs frow the alimentary ocanal, one for

sex, one for the atntio.lonaa « & total of more than 4k, k35,

t

h oyl
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As igainat the 64 ihdn known elements of chemistry, the
nind seemed to be pretty well provided for.”

" Indeed fairly early in the geue it was suspected
that the idea of elements might have to give way because
‘there were too mahy snd also bge&uéo'somo of the attributes
dcscribiﬁg the eléments, o. 8., intensity, clerity, Jurae
tion or extension, seemed to f£it s wide variety of sensory |
qQualities. Subsiituted for the element model vas a
~ dimensicnal model, Experiences were to de dcporibad
by looating on the basic dimensions of conscicusness.

This was certainly a ﬁofo manageable task than counting
oloqentc. If the overwhelming numbers of clements
were the only prodlem of the ttruotufalilt appronoh,‘
the movément would have survived.

A second problem was that some elements
or dimensions refused to be independent, despite the
faot that they could not be reduced to simpler elements.
This vas unheard of in chemistry. In that soience, if
you are nuft‘io,:tc‘ntly careful, you can accumalate whatever
amount of one element you wish, without sinultaneously
getting more of » second. But in pcyéholoay, if you
beld the physiocal intensity of illuninatiog constany
and varied the wave lengths from low tc high, the

exparienced intensities of she colors incressed and
then dooressed, despite the faot that intensity was
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‘ suppozed to depend upon wave amplitude and not wave
length. Experienced hue and intsnsity were not ine
dependent. A sinilar relationship .oooura betvween
the supposedly basic auditory dimesnsions of piteh
and loudnese. Such findings could not be incorporated
into the structuralist model.

Another related difficulty was that some
basic dimensions did not have specific classes of
physical and physiological processes with vhich they
could be perfectly correlated. There were some ‘
irreducible sensory dimensiona for which no physioe-

' :}ocical prociuu could de suggestel, o. g, the

‘ experience of volure in sound and much more importantly
the experience of fora or shape. Titchner refused
to ascept the latter as 2 basic unanalynabdle experience
because he could conceive of no corresponding. phimyice
}gciaal process,

FPinally the method of introspection provided
no vay of resolving disagreenents, If, as is reported
$0 have happened, Titchner and some other welliknown
peychologist disagreed or the dimensional location of
the experience elicited by a given stimulus daring a
denousiration before an early mesting of the Ameriocsn
Psyohologioal Association, vhat was $0 be done?
Titchner reportedly resigned from the ncoo.htion and

o founded the Society for Experimentsl Paychology (whiock
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' | still exists). This, howavai.', is hardly an elegant 29
vay of iottliné‘. scientific disputes. And the ciclusivo
reliance upon analytic introspection as the only
psychological method made such disputes inevitable.
And so structuralism ended, or did 17 |

Structurajism Todey. .

By the niddle of the 1320's the formal
progran of struoturaliem had been abandecned by all
but a tenacious few, Belviorisa was moving toward
its position of dominance in Americsn psychology,
Gestalt psychology neld sway in Germany, the center
of European psychologys and Psychoanalytic theory

. wes beginning to be seriously considered by some
Aserican academic psychologists. But in apite of .
1is disappearance as a sohool of psychology, Structur-
alism lived on in a number of vays.

The most vital part of the structuralist
program was psyshophysics, the study of the relation
betwsen variation in the inionsities ¢f physiocal
stimuli and variations in the sagnitudes of the ex-
pori.ncu eiicited dy these stinuli. The .-tudy of
psychophysiocs, the very firat topic in experimental
psychology, continues today. Psychologisis are still
busy measuring sensory thresholds, whiok are (very
loosely speeking) the minimum amounts of snergy

. #timuli suet have in order to be experienced. The
methods used today in psychophysicel studies are direot

RIC
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descendants of the ones invented by the struocturalista.

The psychophysical findings of the psychologists of
the- 19th century continue to be of use.

Not only dc modorn psychophysicists measure
thresholds as their predecessors did, they also are
ooneeraed with dsséribing the dimensions along which
experiences of stimuli can be located. Howaver, unlike
their forebearers, modern psychophysicists regard their
dimensions as analytic abstreciions imposed upon the
complex stuff of experience. They do not require their
dimensions to correspond to some known physiological
process; instaad their criteria are purely behavioral.
" The 1liberation from the constraints imposed by an a
:g;;ggg;phyiiological model has permitted the extension
of dimensional analysis, known as scaling, to much more
complax experiences. Techniques have deen derived
for scaling the intensities of attitudes, the desir-
ability of various neoktie designs, and some aspeots
of the meaningsof words, etc. Surprising as it nmay
seen the scolal psychologist who constructs a scale
to meagsure attitudes toward war or the location of
vords of various dimeneions of meaning, is carrying
on work which makes use of techniques and concepts
invented by men who believed that ox;o;;cnco had to
be purged of ncahtng before it oould be subjsoted to
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sclentific study, We will have much more to aqy‘
about p=r2dapty3iz3 letar in the semester.

Louny work alsc continues along lines that
would have wermed the heart of Titchner, even though
he would not have considred it gaychology. Advﬁnool
in teochnology have msde it possibie to study the
physiology of the sensgory raeceptors and related
central nervous system processes in amaszing detail.
Physioclogists and physiological paychologists can now
describe many relationships between exyrerience as
measursd by psyochophysicel methods and physiologioal
processss. The processes are much more complicated
than was suspeoted in Titohner's time and do not lend
thenselves to the atomistic, switchboard conoeption
he preferred. Nevertheless, if it weren't for the
careful psychophysical work of the struoturalieb«
and those who followed them, the relation betwsen physi-
ological processes and sinmple sensory experiences would
have remained opaque to the 1ight of inquiry. As has
frequently been the case in this century, the careful
study of behsviorii fogﬁlaritiol proccdcd'lnd either
directly stimulated or at least facilitated the study

of corresponcing physiologiocal processcs.

.
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For the sost part we can let Gestalt paychology be
introduced by Volfgang KShler, the most proiiﬁc of the tri-
unvirate (Wertheimer, Koffka and X3hler) which founded the
gestalt movement. XGhler is a 20th century man. He had sraduate
training in physics borm he ontorod puchology and it is olear
tlut his poyohologion oconocspts ove much to his urly contact |

vith the quoen of the nociences. If ltructmnu could bde oulod
mental ohu:lotry because of its stress on elements and their

combination into mental compounds, geztalt ps:oholoay could be
un«l untal physics because of its reliance upon conoepts
such as veotors, steady astates, fields, etc. The dynanio
flavor (dnu_.u_ vith forces and energy) of gestslt psychology
hes auch. in ooMion with payohoanalysis aud one thinks that the
two ought to have easily Joinod foroes against the o014 order
of structuralisa and thé new order of behaviorisa, but thq
didn' ¢ omont in the vorks of J. P. Biown,

Because the physioalistio; dynamic concepts of
gestalt psyohology are unusual and very important, it is
wise to look at them closely before you plun.o into your
readings in XGhler. Thers are tvo levels at which these
concopts can be treated, One ie at the level of purely
hypothetiocal psychological forces vhich ittoot perception and
behavior; the other is at the level of equally hypothetical




TN T TR | TRTeTe—e—" 'v‘squ-l"" T

33 ed
«2a
physioshenioal forces at play in the drain ccrtex. As one
night expect, she iwo are closely related. PFor the present,
ve shall confine curselves %o the abstract payohologioal forces.
4 foroe may be thought of as that which can produce
motion or change. tholoﬂon forces are those wvhich can : aj‘
produce change either in overs behavior or in zxperimmce.
A1%hough gestalt payohology was concerned with bebavior as well
as experience it vas mt' highly developed \d.th regard to the
latter and 1% 1is the latter vhioh will concern us. Forces
have tvo aspects, strength and direction. Whether s given
foroe will actually result in some kind of change depends
upon the strengths and directions of other foroes operating
upon the same point as the first,
A1l of us have an intuitive understanding of ‘the

ooncept cf force as it is applied to the movements of physioal
‘matter in our immediate invironunt. We knov about she musole

force it takes %o lifs objeets. We know thas it takes more

mgole foroe o mt heavy cbjactn tlun 1ighs Snese This lest

¥t of knovloda ean be rephrased to ﬂltt that the amount of :
foroe roquud %0 142¢ an object is proporsional $o the foroe | I
of gravity exerted upon the object. Ve also know that the N &
sacunt of muscle foroe depends wpom the angle our path of 1if¢ :
makes vith zespeos %o ihs angle at which the force of gravity A
is exerted. We imov that it is easier %0 1if¢ an object under
vater than in the atmosphere becauss of the buoyans force
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exorted omn the volume of water displaced by the object we are
1if4ing. |

’ The buoyant force is itself a funotion of gravity,
Wo know that some objecss oan float because the gravitational
force exerted on them 1s less than the gravitational force
exeried on an equal volume of water. We know ‘tlut a floating
objeot sinks far enough %o uop;uo tn amount of water which
is equal %0 1% in weight., AS this point the gravitational
force exerted on the objoct 1- balanced Yy tho Imonnt force
mrtod W the wvater. If we exsrt a force on the objeot which
is nfﬁ.otont to push it beneath the water md then release our
hold, the objeot pops baock up and after a few moments of bobding
ooni 10 rest again at the aame degree of submersion as bafore,
thereby reestadlishing she previous equilibrium,

Although ve say never have had mare than high sohood
physios, vo. can uaderstand the cperation of the gravity, despite
its abatractaess. A more difficult kind of force oconcept to
understand, but one which comes closer to the oonceps used by -
the gestaltisto is eleotromagnesio force. Like gravity, electro- ‘ 1
magnetio force is not ezerted culy as single points, rather it i
pervades large areas called fields. At sny point in the area, |
the force has a given siremgth and direction. Most of us =
have seen the demoustration ia vhieh the f1e14 mature of Regnetio 1
forces is illustrated by phoi.u & bar magnet beneath a sheet
of glass and then sprinkltng ivon £4lings on the glass. The
2ilings are distriduted over the glass in a pattern deterinined




- 85 by o

| -l )
) by tbe magnetic field. The major restriocsion to this movement
is the friotica (also a foroc) betvesn the glass and the

f1lings, |
80 far our exaaples hn inocluded cl@nd systems,
- aystems in whioh tho smount of onoru or matter mnl.blo 1-
_ oconstant; the only moptton to this vas the um.-u-ion of a
heavy hand upon our floating object. mm.'o are also open
5 B “stens, ones in whioh $hare is & contimuous dnput end output
3 of energy or métter. The systea of forces affecting the vater

in a decorative fountain is an open system because nev water
is contimiously being shot into the air. The veather systeam
over a eontinent is an open system, thq ourrents in an qo:nn
) oonstitute an open system, There are undoudtedly eleotro-
' ' magnetio open systems ﬁhbm to those, such as myself, who
are uninitiated into the witmn of pivliol. Despite the
"tut that such systems are open, they are not necessarily
' irregular, |
an the examples Just mentioned exhibit more or
less :nnhut: in the vay in vhich matter passes through thes,
In the case of a vater feuntain, the pattern of the regularity
is easily dtl”rmd. Recently, the use of veather satellites
hu alloved us to literally seée patterns in weather systems
vhich before hul to be Pleced together from soatsersd reports
of air pressure, wind direction and velooity, temperature and
pi-ooa,pit.tgon. Ocean currents are probably better examples
‘ than weather of opea systems vhich exhibit a regular pastera
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despite constant chenge in the substsnce of whioh the pattern
is oreated. Such a stadble pastern has bdeen oa;hd a "gteady
state” by XGhler, vho wishes %0 distinguish it from the state
of equilidrium. 1In the latter thore is no motion because the
forces at work counteract each other and no nev forces ars
added, In the ltudy state there is oonstant ohange, bLut it
takes place in a regular pattern bdecause of the interplay of
foroés. Despite the apparent usefulness of the dietinction
betwesn steady states and stater of equilibrium, most gestalt
pwoholpdctl do not use the tvo terms aifferently., This
causes no confusion, hbmm. because almost all the situations
%o vhich the labels are applied involve open systems and hence
steady states. In the face of this facs, psychologists have

- perversely shown a preference for the tera oqnui.br:l.ﬁn.

The only other term in the set we are considering,
vhich requires definition is system; this is a set of parts
arranged 80 that MO-N any one part have effects on the
other parts. Clearly, force fields ars systems., It is assumed
that all systems tend toward squilidria or steady states, The
exaot proscess thrcugh vhich this tendenoy works varies with the
system being considered, but as an abstract principle, it applies

. %0 all syatems. Note that the assumption holds that systems

tend toward equilidria but does nmot hold that they necessarily
rouhoqu_li.m;. Wother they do or not depends upon the

- oonditions mdor vhich the system is operating,

The preceding discussion of general terms was meant
%0 give you an intuitive grasp of the framework wiikin vhioh the
gestalists approached the study of psychology. ZThe use of such
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oconoents as foroce and field probadly seem as peculiar to you
nov as they 4id vhen they wexe f:i.ut disseminated smong paychol-
ogists in the seocond decade of this century. They do not it
the atomistic, assooiationist mode of thinking about humean
mental life, vhich mold is the common heritage of western man.
In vhat follovws, an attempt will be made to show how these
goneral theoretical terms are used in the gestals sheory of
perception. The discussion will be limited %0 & consideration
of the nsychological aspectss of thc theory. The physiological
aspects will de treated later. Although the gestaltists intend
their theory to cover all aspects of perosption it has beon
applied most successfully to the perception of visual shapes
and forms, I% would be well, sherefore, %o kesp the visual
experienge of the shapes of figures in mind as the major out-
lines of gestalt theory are described, .

The pmoptm”l field is an open systea, with short
lived energy inputs from the sensory receptors. The flowv of
energy in tha fisld is determined dy the forces acting upon
the parts of the field in Uhioﬁ the uuiu is located. The
organisation or pattern of experience is produced by the
orzuuution' or puttm' of energy flow in the perceptual
field. The term perceptusl field is, unfortunstely, used
enbiguously hy gestaltists., Sometines it refers to the
kyposhetigal £1e14 in which forces shepe the distrimuticn of
the sensery imput energy. This is hov the tera is used here.
However at times 4% is alse used to refer to the experience

resulting from the opsration of forces in the hypothesiosl
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field., :I:t is usually possible to differsntsiate the two by

paying attention to how they are used, but sometimes she
impression is given that we are direotly avare of the operation
of foroes at play in the perceptusl field. This is not what

- the gestaltists believe. Our experience depends u'pon these

forces and allovs us to infer the chardcteristics ot the forcu.
%t 1% does not give us direcs avareness of th-.

The distridution of energy flov in the field at any
time {s & funotion of three factors: (a) the distribution of
Sensozy impus, e.g. the spatial arvay of stimalation Feceived
via the visual input ohannel, (b) the state of ‘the field into
vhioch the input is fed, and (o) the operation of the tendency
toward steady states, charaoteristic of all open systeas. In
she perosptusl field the tendency toward balance and steady
states ie called the Lavw of Prignans. This lav asserts that the
energy flov in the peroeptual field will de as regular and
sysmetrical as possidle, given the distribution of the sensory
input and the state of the field at the time, 8ince perceptual
experience, particularly in its formal aspeocts, is a direct
funotion of the flow of energy, the Law of Prignans means that

our peroeptusl experisnce will be organised as symmeirically

and regulerly as possidle, given the nature of the stimuli
ispinging upon our Seusoxry reoeptors and our perceptusl state
at the iime,

Maergy flovs in the perceptual field as electrioity
flows in some 301id mass of oondurting material., That is, it

[ Y ..‘.-.-ql
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flows from arsas of greater concentration to areas of lesser
conoentration., If energy is evenly distributed over the entire
perosptual field, there will de no f:l.ov in the field and there-~
fore no visual oxpor:l.onco. There must be ~some :l.nholcmsity
in the sensory energy reaching the field in order to produce
the energy flows upen vhich visual experience depends. As we
have mentioned the strength and direotion of the flov depends
in the first instance upon the distribution of seasory imput.
More specifically it is the relations among the amounts of
mrg' in the various parts of the field that deternines the
strongth and direotion of the flow and therefors ihe intensity
snd fora of the visual experience. It is in this sense that
visual, as well as all other kinds of experiences, are said to
be relaticnslly detersined. |

The relational determination of peroception wvas a
revolutionary oconcept. The structuralists had held that our
sensory experience is merely the .lnn of thi stisulation of our
sensory receptors and of the cortiocal cells which are pexrfectly |
correlated with them. The nature of a oimory experience wvas
said to ilopond ‘upon the loous and chaeraoteristics of the specific
cells stimulated, To be sure, peroeptual experience depended
upon rout:l.on. betveen these disorete unoor: prooouu and

luoun. dbut the hnoduto unelaborated oxpor:lmco vas &

mosaic, each part qt vhioh was mdopmdmt of all other parts.
Vhile the gestaltists admitted that the sensory imgut to the
peroeptual field vas indead the kind of nou:l.c duor;lbod by

the otrnotnnnltl. thoy asserted that “ vas tho rolat:l.oul among
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the parte of the mosaic, that is the forces set up by the ine-
honogeneities among the parts of the nosaic, which determined
the experience.

The controversy over determination of experience by

points or by relations among points leads to an interesting

- experimental confrcntation of the two theories. Suppose we
. Were to“ expose a person to a completely homogeneous, deeply
‘utuutod, colored o’nv.:l.ronmntﬂ» field. In such a case the
l'.tmoturuno_ts would predict an ox_por:l.onco in which a person
sees a tvo dimensionsl surface (tﬁorc being no oues to eliocit
the assooiations necessary for the perception of depth) whioh
vas colored with the hue of the light reflected from the en-
vironment. This sounds like gquite a reasonable prediotion.
The gestaltists would prediot that despite its hue, the
stimulus should yield the perception of a three dimensional
neutral grey void. They would admit to some coler at the
outset dus to the inhomogeneity between the current input and
traces of the immediately jrooodiﬁg input, dut | they wonld
expect this color to fade quickly. You will de reading about
and experienoing ‘the outcome of this confrontation between
the struoturalist and gestalt prediotions.
| | We have seen fhnt in order to perceive something
other than & void the gestaltists hold that there must be some
inhomegeneity in the input to the perceptual field, which in
the normal orgsnism means some inhomogeneity in the atimulation |
“tnlnlhg' upon the sensory receptors. This is a condition which
is very easily met, indeed its opposite 1s extremely difficult
to achieve. The next factor mentioned as & determinsut of
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peroeption was the state of fho berosptual field. There are two
aspeots of this state vhich have been discussed by the gestalt
theorists. The first is an inherent dirsotionality. They claim
that the field has a built in top, bottom, right and left and
that the identical input uil 8ive rise to a different percep-
tual) oiporicnco depending upon its orientation with rﬁpoot to
these built in direotions. The gmpio usually given in this
connection ,,1-' ﬂut of a figure with four equally long ut:éa:lght
sides, vhich meet at 90 daogree corners. Whea such a figure is
exposed s0 that the input from its sides are parallel with the
vort:lul and horisontal directions of the perceptual field, or
bear some rolationship which is topologically equivalent to
parallel, the figure is seen as a square. When it is orisnted
80 that the inputs from the corners are aligned along the major
axes of the £ield, it is seen as an entirely different figure,

a disnond, ﬁo reason for this is not found in the nature of
mergy ourrents; the directionality of the field and its

effects on the ocorresponding energy currents in it are to be
acoepted as unexplainable givens., Though this seems troudble-

some it has not proved so, primarily because it has not been

studied very intensively. We shall have ccoasion to return to
the issue later in the semester.

| The second chdmtoriltio of the field whioch affeots
experience is one that does influence the figural ourrents in
the field, It is the amount of resistance to the flow of energy
in a given area of the field., The major determinant of such
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Q resistance is the previous flow of energy through tho sane
area. As in the case of the flow of electrical energy,
figural currents will be directed so that they flow through
the mu offering the least resistance in the vicinity of
their path, This means that two identical inputs to areas with
different ghéuop and patterns of resistance will produce |
different bnorg _nou and hence dﬁ.ﬁ‘orqnt experionces. Muoh
more will be said of this later 4n connection _v:l.th"tho'ntud; of
figural aftereffects, S -
The ﬂpil deterninants of experience are the ten-
.dcno:l.n referred to by tha Law of PrW‘. The Law of Pr"a'gnm :
operates .in 'oithw. of vtwo‘ vays to #chicn the god of hm
regalarity. The £irst is by eliminating inhomogemeities. In
’ a oléycd -ypto'l‘u.th:l.a is the pr:ln.a_.ry vay of achieving dalauu«s
all the onoréy is evenly distributed. But in open tyat_om
such as the percsptual t;-m, uniforaity is diffioult to accomplish
because of the oontinuous hpqt of :I.nhonogonooﬁly distributed
onergy. Hence a seoond method is used for achieving regularity,
namely the oreation or Vaooontuation of boundaries between
inhomogensous areas. | |
A hozely exaaple may serve to illuminate the difference
between the two ways of achieving stability. Thin) of a steaning
bowl of chioken soup with golden clqbnloi, of fat floating on
the surface. Concentrate on a nice h__rgd globule and imagine
_ | porg,ci-l_ing the following operations. !akc & toothpick and dip
@ ‘the goint into the globule near its bounlery, Thea drev the
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toothpick slowly away from the center of the aobuio. Vhen
the globule has assumed & rough hourglass shape, withdrav the
toothpiok carefully and observe. Either of two th:l.ngl will
happen. The areas at the ends of the hourglass shape will
begin to draw together until the ;lobule regains its oﬂeinnl
spherical shape., Or thc tvo ends will appear to pull on the
portion connecting thou untn it bdbreaks and each of thon
assumes a spheriocal shapo.' In either case, once the spheriocal
shape is aohiqirod, it remains stable, bdarring any further outside
disturbanoces, - In one case the stability was achieved by
elininating the irregularity in the surface of the glotule,
In the otho;f.‘.{; it:vas attained by acosntuating the irregularity
until it bo;:oamje:i:‘.g boundary between tﬁo parts.

It 13 ‘ioi .clear how the oreation or accentuation of
boundarioa producon a ateady state in the perceptual field,
Porhapa thoy oroato barr:l.era to the flow of energy ao that
separate cu:ronta' flow withiu and around. boundar:l.u vithout
disturbing currontl on the other aide, Uniformity may then
be pbuiﬁl'o,fﬁithi'.h bounded areas. With coaplex stimuli, the
unorganised ﬁow of currents in the entire ﬂcld would never
lead to nn:l;for'nity because of the conntint input of inhomogeneous
energy, therefore uniformity within bounded aress is the most
stable grmﬂs@ti},on_plqlp;bh. We need only consider the effects
of improper foons or severs disturbances of bodily equilibrium
to realise hov unstable experienced visual fields become vhen

clear boundaries are absens. In any event, ve should be prepared

to see the effects of both modes of operation of the Law of
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Prignans. The stronger and more differentiated the input, the
more we should expeot the boundary-creating mide to be dominant,

The preceding long exposition of some of tho basio
concepts of gestalt psychology is misleading in that it conjures
up images of psychologists leaning back in their armchairs or
hunched over their typewriters spinning ;mt awfully tenuous
cpcouletioﬁ about the determinants of peroeption. Although
they werc quite theoretical and even philosophical, the gestalt
psychologists were also cvid data colleotors. A hrgo part of
their program was directed at dosord.bing visual experience with
emphasis on its organisationul characteristiocs. There wers no
& priori 1limits on vhat could be observed and as a result a
number of new poroopﬁual phenonm were discovered. They were
most happy wlen thoyg could discover experiences which departed
from literal represeutations of stimuli in the direction of
being more organized, regular, etc. They were also happy to
be able to find instances in which the forral charaoteristics
of stimuli ;);ttwoighcd the effects ‘of past experience in deter-
nining perocéptual uyor:uncc. |

Huch gestalt resesarch did not take tho form of
experiments in whioh conditions were varied and predioctions
vere made about the outcome. Often thoy worked on the cone
atructd.on ot denonctrations whioh :llluatratod the operation of
. the Law of Pragnanz or of the n;any sub=lavs into which it vas
broken. _HB.t of the work was non-quantitative although some vas
highly quﬁtitativo'. Thero is hardiy an are‘a in the study of
visual 'pom'oﬁtion vhich had not been eximined by some gestalt
psychologist, Mach of our knowledge of visual perception is the

PAFulToxt Provided by ERIC

EKC mtcm of geatalt oriented rosearch.
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~ The movenent was at its peak during the 1920's. The
advens of the Fasis 104 many gestalt psychologisss o leave
Gormany for imerics end eliminsted many others, Although the
leaders of the movement continued to write and teach in Amerioa,

they were so out of keeping vith the dominant behaviorst

orientation here that they failed to really propagate them-
selves via graduate students. None of them had positions at
major Universitios, Mosé influential vas Kohler who ‘tausht at
stiufhloro. He was able to tyain some graduate students,.

Koffka taught at Saith and exoept for his definitive work of
Gestalt Pevohiology (the most dstailed and soholarly comprehensive
book produced by the movement), he had 1ittle success in Americs
and died a fev yoars after m:lving. Wertheiaer tanght at the
l!ow School in'New York City: and did train a feow outstanding

psychologliats,

Surprisingly, it was in the field of social psychology

~ that the gestalt movement had its greatest snocess in Amerioa.

Kurt Levin, who was trained by the illustrious trio soon after
the bog:lﬁn:l.ng of the movement, gave & lasting gestalt and per-
coptna;l, -ordientation to muoh of American social psychology.
Lewin died suddenly Just as his work vas beginning to get the
attention it deserved.

Now thet we have completad. this oursory introduction to
entalt theQrI. ve oan tu.'m to the rich world of poroeptual

ezpor:l.cnco to devalop the themes that have been outlined hers.
Most of this uct;_son vill consist of reading and viewing gestalt




*15 - o
@ demonstrations and experiments. It vill be up 40 you %o relate
them to the theoretical outline presented here and o theredy

nhﬂtmoquly inorease your mdnptmung of pmoptioh and
gestalt sheory.
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Testing Gestalt Theory Concerning the Dynamic : |
Effects of Shape 41 ‘

The best starting point fb: this discussion is an examination of the
ters, "dynamic effects of shape." We have already seen that "dynamic"
refers éo the action of perceptual forces which are responsibie for the
organization of the sensory input. These forces are always at. work, but
they are most convincingly demonstrated when they bring about organizations
vhich depart from what we would naively expact on the basis of what we know
of the sensory input. Such demonstratiena make up the greater part of the
Gestalt research on the dynamic effects of shapeo

A frequent class of such demonstrations comparea the percoption of
identical local stimuli (see KBhler's Gestalt Psycholo s Chap. 3, for def-
inition of this term) situated in different figural contexts. The local
stimulus inputs are‘said to be perceived differently as a consequence of
being subjected to the dissimilar forces characterizing the different
figurea. Fuchs® transparancy and assimilation demonatrations belong 1n this
claesg

Another type of demonstration focuses on some differehceﬁ in the
perception of figures themselves as a consequence of differences in the
strength of forces which give rise to them. Generally, good figures, i.e.,
ones which arise from strong forces, are compared with figures arising from
weak forces, holding the physical intensities of the relevant stimulus 1nputa'
constant, It hés been reported that good figures have lower thresholds,
lower critical flicker fusion frequencies and are more likely to be dominant

in binocular rivalry than bad figures. Good figures are also supposed to

. 'produce longer iasting a!ter*mag-e end ¢c be more resistant to disruption

by other stimulus inputs. The comparison of the dynamic effects of figure
and ground also belong in this class because the ground can be thought of
as being characterized by extremaly low or nil strength of figure producing

forces.




-2 48 T8

Many of the demonstrations of the dynamic effects of shape ware per=
formed in Germany during the second and third decades of this century. The
reports describing them are not readily accessible so that it is difficult to
evaluate their methodological adequacy. Current attespts at demonstrating
the effects are not always successful, sometimes because of the operation of
extraneous variables, which are difficult to control and sometimes beocause
of lpparant shortconing- in the theory itself. Examination of these failures,
scae of which are drawn from student proJoct- in this courae, is instructive
and will constitute the major part of these notes.

A number of students have attempted to show that =2 spot must he oxpoaod
for a longer time if it 13 to be perceived when flashed on a figure than when
'flashod or a ground area. This "simple" demonstration involves a distreseing
number of pitfalls which either invalidate apparantly positive results or
prevent such results from being obtained, One student compared the duration
thresholds for a black dot projected inside or outside an outline circle.

He had his Ss fixate the center of the eircle. while he flashed the dots
either inside or outside the circle for vaéying lengths of time. He foun§

& lower threshold within the oircle than outside, However, his results cannot
be mken as svidence against the theory because he did not conirol for difi‘er- ’
ences in visual acuity at the center ana periphory of the visual field,

Another student, climbing upon the vanquisﬁed form of the first, decided
to use an iron cross embedded in a circle (Fig. 1) as his stimglus. He
flashed dots in the a and b positions indicated in Fig. 1 and did obtain the
expscted result. Hoﬁevor. when he rotated the figqrc 80 the¢ the arms were
diagoial he found the oppéaito roeﬁlt.. It seems as if his S8 were just more

accurate with dots located along the eentral vertical and horizontal axes

of their perceptual fields than they were with dets along the diagonél axis,
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Also drawn by the fatal lure of this "gimple" demonstration, another
student used the stimulus shown in Fig. 2, with dotn projected at a or b,

£s vers given some preliminary practice in reveraing the figure and ground in
their perceptions of the stimulus and were supposed to have been brought to
the point where they could see the pattern ecither way, at will, This design
oont:;llod the two bothorabmo variables which had interfered with previous
attempts; however, it mn into its o difficulty, 88 were not reliable in
their perceptions of figure and ground, They did not alway- follow the Es
instruoction to see the figure in a particular wvay and at timea they wers
unable to report which part of the stimulus was seen as figure. Another
difficulty was that some Ss said that on some trials they sav neigher part
of the figure as pattern, Inafoad they concentrated on the region in which
the dots appeated and ignored the rest of the atimulus, Although it is
tempting to blame the foregoing failures on novice Es and dupid, weak-willed
Ssy it must be granted that the phenomenon of difforontial thresholds 1naide
and outsido of figures is considerably less obvious than would appear at
first glance and that it cannot lend much support to Gestalt theory until

better data are produced

ls ¢p |

Fige 3
Turning to published research on the dynamic effects of shape we find

& study by Weitzman in the Jourmal of Experimental Psychology, 1963, Vol. 66,
PPo 201-205. Weitgzman used stimulus in Fig. 3. Sometimes the face was oriented

~ toward the left and somotimes toward the right. The stimuld were presented
- tachistoscopically and Ss were asked to doscribe what they saw as nccurately

as polliblo. On some oxpoauro a small gap appeared at point & in the contour,

in others point b, Weitzman vanted to know if the gap would be more readily




-he 50
seen when it was at the bottom of the facial area op when it was at the
bottom of the ground. He found that the gap was noted more readily when it
weg at the bottom of the area inside the facial contour. He claimed that
this follows from Gestalt theory because the theory says that the figural
process is stronger in the facial mrea. To be Bure this is what the theory
does say, but one could as ‘easily expect the opposite result onm the basis of
the same premise. The stronger process should £ill in the gap so that the
gap should have a higher threshold when under the facial area., To make
matters even cloudier, it is not clear whether the bottom boundary should
be conaidorod‘pnrt of a face figure. The square contour seems to bound the
entire area rather than just the area inside the facial contour. Gestalt

fhoory 8ives no clear directions on how to decide whether a contour belongs

to a fisuro or not., Perceptual belongingness is aaaeased intuitively and
'although this is adequate in many casesy it doesn't help in the present one.
A good theory should not allow contradictory derivations from the same set
or propositions and conditions; it should also suggest clear tests of whether

& giyen propoaition is relevant to a specific case. Gestalt theory frequently

falls short of the mark in these two respects.
/ Continuing our review of unsatisfactory research we come to a project

deats who wished to test the hypothesis that the better
a figure was, the lower its recognition threshold would be. Earlier researchers
’

had reported such results. The students used seven figures cut from black

paper and mounted on a white background, The shapes of the figures wers:

square, pentagon, hexagon, decagon, "fourtennagon“ (cur students were clearly
not lo¥ers of the English language) and circle., These were exposed one at a

time in random order for three seconds., Following an opportunity to familiarize

themselves with the figures, the Ss were asked to identify the figure shown

on each exposure. According to Gostalt theory, the circle is the best figure
N
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of the lot, primarily because of its simplicity and continuity, The circle,
therefore should have been identified correctly most often. The theory aleo
leads us to expect that errors in identification should be in the direction
of labeling the t!gurea'na more ocircle-like than they actually were. This
should be so0 because of the operation of the lav of Prignans, which oporatiouv
should be enhanced by the dim 11lumination,

Despite their confidence and the apparant clarity of the Gestalt position
in this area, the student researchers did not find.what they expected. The
square was ;ccognizod most accurately while the circle was next to last in
recognition &ccuracy., Furthermore, errors did not consist of figures boins ‘
identified as more circle-like than they actually were. Instead, errors con-
sisted éf displacements toward the ceanter of the series of seven figures. 1In
an insightful discussion of their results, the researchers pointed to two
possible determinants of their results. First they noted that the eass of
identification of a stimulus depends not only on the properties of the stimulus
itself, but also upon its similarity to the stimuli from which it is being
discriminated. In this respect, the square was undoubtedly the easiest figure
because it was the most distinctive. The remaining figures were more similar
to each other than they were to the square, especialiy &8s one moved toward
the circle end of the set. Secondly, they observed that Ehoir Ss may not
have attempted to recognize the figures as vholes, but rather ma} have tried
to find specitic parts of the figures which would smerve as reliable clues yo
their identities. Some Ss, for example, reported counting the number of
angles in the figures, ‘Clearly the fewor the angles, the easier it was %o
identify a stimulus by this method.’hence the greater accuracy of the square
and the inferior accuracy of the "fourteenagon," However successful this

strategy might have proved, it destroyed the relevance of the task to Gestait

Q Psychology. The figures must be reacted to as unanalyzed wholes in sprder for
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the theory to be -’plicabio. Vhere attonéion is confined to single parts of
- & figure, one should not expect the creation of the kind of force fields
Qi’ which the thco&y holds responsible for the dynamic effects of shape. As we
-have noted above, the theory doepn't say much about the deterninants of the
failure to see patterns as wholes. Indeed, it is difficult to see how such
failures are possidble in the perceptual system described by the Goetaltiutao
Kbhler dismisses such anslytic experiences as atypical, and artificially
produced by the apecial analytic introspectionist attitude,. While he may be
correct in his desoription, he is still obligated to tell us how the special
attitude produces its art1£i§111 results.

A group of investigators at Cornell obtained data similar to ones Just
doacribod (Krauskopf, Dureyea and Bitterman, Amer:can Journal of Pgychology,

1954, Vol. 62, ppe 427-410.) Their S8 vere asked to 1dentify the following

syabola: L, 4, X, and T. They found that the thresholds for the symbols

‘ _ decreased as the lengths of the arms increased. They concluded that two
variables were related to ease of form recognition., The first was the area
of the form and the second, more important one, was the ratio of the perimeter
of the form to its area. When the ratio is large, it means that there is much

critical dotail. Geg8ey lOng arms, which aid in figure recognition, An earlier

oxporimnt by this group found that when Ss dd not know beforehand the tigures
they were to see, but simply described what they saw, the responses tended
to conform to what was expected on the basis of Gestalt thoory, GeZey OITOTS
were in the direction of making figures lcok more like circles than was
actually the caae.

The studies of figure recognition suggest that one should not think of

Ss passively experiencing and then identifying figures. Rather one should
conceive of Sa actively sesking the information they need to solve the
‘!’ | problems_sdt for them by Es., Different problems probedly lead to differert

14
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strategies of processing information and these difforences Bay be respone

sidble for variation in the success of Gostalt.pr'dietiona concerning figure
recognition, |

The final study to be discussed was also done by a student. Once |
again the hypothesis concerned the greater recognizability 6f good figures.
The task pitted figures, which varyied in symmetry against orme another in
a ator.oacop;, with the expectation that the better the figure was, tho more
dominant it should be in the binoccular rivalry. The figures were constructead
after a method descrihed by Attneave (Psychological Review, 1954, Vol. 61,
PPe 183-193.) The method involves blacking in the cells of a grid in a
systematic way. The student researcher divided his grid'into four equal
quadrants and measured the degree of symmetry of his patterns counting the
nunmber of filled cells which overlapped when one quadrant was reflected into
its neigzboring vertical or horizontal quadrant. The reflection was accomplished
by folding the paper along the lines separating the quadrants. The second
part of his experiment employed a guessing procedure in which subjects were
given bléhk grids and were asked to guess the pattern on the y-énm Ss
proceeded across the grid one row at a time, guessing whether or not each
cell vas 'nnéa. E informed them of the correctness of their guesses and
kept records of the number and location of errors. It was expected that the
more symmetrical the figure, the fewer errors there would be:

The results of the experiment wore surprising. UWhen the figures were
ranked in order 6! the number of errors made on them during the guessing game,
the resulting order was the one predicted, with the fewest errors made on
ths most symmetrical figures. However, the order of the figures with respect
to dominance was just the reverse of uhat was expected. The most dominant
figure was the one with the least symmetry,.

Having an extremely highnve;bal ACE gcors, thé student quickly cquatructo&
an after the fact explanation of his resvlts. He too took a problem solving
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point of view toward the experimental situations he used. The application
of this view to the guossiné game leads us to expect that once the subjects
realized that thsy were guessing a eymnetrical figure, thoir'arrora would
disappear. An examination of the data did reveal sharp declines in the
nusber of errors with the relatively symmetrical figures as the Ss progressed
through the grid., It also revealed that the errors tended to be restricted
to cells in which figures departed from ﬁymnotryc In other words, the
nalunptionvof synmetry allowed 8s to predict the parté of the figure they

- did not yst knows; when the assumption was Justified, their predictions were

correct. They needed less information to solve the prcblem of specifying

the shape as the shapes became more symmetrical, In the case of the binocular
rivalry task, Ss also neoded less information to discover the shapes of the
symaetrical figures, hence, they apent less time looking at these than at the
less symmetrical ones. To be sure, they did#'t eonacionaly force one figure
to be dominent over the other. Instead, we nmust aaaume that the poraeptual
system automatically tended tc give higher priority to inputs which vers une-
certa;n than to those whi¢h have been definitely idontiried, Despite the
anthropomorphic ring to this view, it is consistent witﬁ what we know about
the tendency of the nervous system to react more actively to novel rather than
familiar inputs. It is also consistent with the modern neurophysiological
theorizing discussed earlier this semester.

The conclusion of thias tale of experimental failure is not that the
Gestalt views of the dynamic effects of shape are useless; clearly sometimes
things occur in accordance with the theory, Rather we must recognize that
introspection in the Gestalt style is only one of several possible perceptual
tasks. fyg percoptuallprocoases called into play may differ from one general
type of task to another. To borrow from physice, the Gestalt laws may have

much of the status (&lthnugh 1ittle of the rigor) of Hewton's laws. They may

be important special cases awaiting a general theory which will encompass thon
and together with the perceptual laws which apply to other classes of
perceptual taska. Perception's Einstein has yet to appear,
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~Ibe Quantitative Study of Form

The tendency to organize the pexceptual field so as to
achieve good figures, is of paramcunt importance in the gestalt
approach to perception. Most of the demonstrations we have en-
countered thus far illustrate the operation of this tendency, ioe.;
The Law of Prﬁgnanz, in one form or another. One might expect
that the importance of the principle world have led the gestaltists
to devote a great deal of effort to constructing z precise defini-
tion for it and to creatiné operations to weasure variations in
forms along the dimension of figural goodness, However, this has
not occurred. Apart from Kurt Lewin, who iried to use topological»
constructs to describe ps&chological concepts, the ggstaltists
have been relatively uninterested in foxrmalizing theix appreach,

The major reasons for the relative scarcity of guantitative
concepts in Geétalt Psychologj_were the lack of unde;standing of
the phenomena studied and the iack of mathematical mocdels 6: lack
of knowledge of mathematical models which ﬁere appropriate to
the representation of gestalt concepts. The gestaltists believed
that premature formalization would limit the dévelopment of their
approach and perhaps shut out fruitful areas of inquiry. At ‘the

time of the founding of the schdol the only examples of formal

. mathematical models in psychology occurred in psychophysics. The

gestaltists thoughf that the psychophysical models obscured

rather than clarified the essential quality of'experienca, namely
its organization. The increase in hoth knowledge of perception
'and mathematical sophistication in psychology has led soms
pPsychologists to try to quantify the elusivevconcept of gocd fiéure

amd more generally to develop quantitative measures of visual forms,
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According to tﬁe gestaltists, good figuzes are ones which
are closed, regular, symmetrical, ‘and confinuous. One of the
easiesf'questions to ask about this definition is whether the
properties specified by the gestaltisté are actually the ones
‘naive subjects consider good? A doctoral dissertation done by
Marian Mowatt at Bryn Mawr during the eafly'twenties attempted
toansver this quesf:ion, She presented her subjects with a variety
of outline drawings of figures and asked them to change the figures
to make them good figures, if such éhanges appeared to be needed.

(See page 173 of B and W for the figures she used.) She then

- examined which figures were changed least and what kinds of

changes were made in the figures that were aliered. Some of herx
findings vere:

a) 72 percent of her subjects left the outline circle un-~
changed. Corresponding percentages for other figures
weré: isoceles triangle - 70 percent, hexagon - 62
percent, rectangle - 62 percent, square - 60 percent.

b) 61 percent of the changes enhanced the closure of ile
figures:, 2 percent decreased it.

c) 38 percenf of chan¢es increased symmetry; 17 percent
decreased it.

d) 20 - 30 percent of the figures, depending upon type, were
chaniged to increase contiriuity° Mowatt found very few
cases in which changes substantially reduced continuity.

e) Five times as many familiar"bad"” figures were changed
to unfamiliar good figures than were unfamiliér good
figures changed to familiar "bad" figures.

Mowatt’s study was consistent with the view that the gestaltists
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did not depart from their naive, unpsychological brethren in

their specification of what figures were to be considered good.
Despite its agreement with gestalt theory, Mowatt’s étudy

is not too impressive. The fact that gestalt psychologlsts and

Bryn Mawr undergraduates agree in their definitions of good

figures is no guarantee that these dafinitions are theoretically

sound. A much more impressive demonstration would predict specific

consequences of variations in figural goodness and then show that

these consequences did indeed occur as the Symmetry, closedness,"

etc. of figures varied. The article by Hochberg and McAlister
uses this type of criterion. They predict that when subjects

are shown figures which can be seeﬁ as possessing two shapes, they
ought t{o see the better shape more frequently than the other.,
All of tbe recent investigations of figural goodness have used

the ability to predict variations in pexceptions of shapes as

the crlterion for determining whether or not a given property is

a determznant of figural goodness..

Recent studies have also substituted quantitative for
qualitative descriptions of good figures. Most of the quantitative
measuxeé focus on the informational properties of the stimulus.
Figures which require less information to desecribe them are said
to be better figuies than ones which require more information.

The article by Hochberg and McAlister uses a fairly simple-minded
measure of information. Other researcher%‘have made use of a
branch of ptobability theory'known as information thgory to make:
more precise specifications of the.amount of information necessary
tp describe a figure, or more accurately to select it from a

given array of alternatives.
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Quantita ive techniques have also been created for geznerating
figures with known amounts of 1nform.a_t:.cn° Information theoxy
can be abblied to auditory coniiguratibns as well as to visual
ones. Ihdeed, information theoxry was first developed by tielephone
engineers who were concerned with measuring the amount of information
contained in auvditory signals. No attempt will be made %o des-
crnbe information theory here, ‘but interested students can find
an excellent introductlon in a book by Fred Attneave entitled,
Agglzcatxons of Information Thworz to Psychology.

Unfortunately, the more use researchers make of information
theory;. the less they stugy phénoména'of interest to the gestaltists.
Their problems are selected more in terms of what is relevant to
information theory than in terms of already existing theoretical
questions, While this enriches our knowledge of perceptlon it
still leaves the earlier theoretical questions unanswered. It is .
likely, however, that the rapid increase in the use of mathematics

in psychology will bring us to the point where the mathematics be-

comes relevant to a.wide variety of problems.
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PSYCHOLOGY 3L

lecture Notes
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Some_ Comments on Threshold Theories

Alternative conceptions of the detection process

cbmmon genge. For the sake of argument, let us pbstulate & coumpletely unso-

phisticated straw man whom we shall demolish with a single stmoke., When
agked for his detection model, our everymen would reply that there is abso-
lute threshold which is relatively constant and alsoc a sensory process, whose
strength is a function of the intensity of the physical stimlus impinging
upon the sensory recspior, wherein the sensory process originates. According
to this model a stimlus of a given intensity either is above or beiow the
threshold. If it is above, it will be experienced and reported as present;

if it is below it will not be experienced and will be reported as absent.
Repetition of the same stimulus o the same observer would alweys lead to the
2ame report. If it didn't, this was because the observer was lying or inat-.
tentive, In either case the variation in the report of an observer to repeated
presentations of the same stimulus would be attributed to some error which was
extraneous to the detection process. Put conoisely, common sense would say
that detection is a function of the relation between a fixed stirmlus effect,
a fixed threshold and a variable error. According to this model, one should
ke able to purge the error from the observation process and then rely upon
deteciion reports as direct refileotions of an observeris experiences.

This is quite a reasonable model; unfortunately it has difficulty with
the fact that highly trained, highly motivated, very honest observers vary in
their dotection reports when a given stimilus is presented more than once,

At this:peint, everyman throws up his hands and bemoans the imperfectibility
of humen nature and the inevitability of error in human information processing.
Although such an approach obviates the necessity for studying variability, in
deteotion reports %o repetitions of a constant stimlus, thereby lecving time
for the finer things in life, it does not enlighten us about the deteotion
process.

The classical approach. The view of detection which was generally accepted

by psychologists from the start of seientific psychology until the late 1940's
wes that the threshold varied from moment to moment and that the sensory pro-
cess elicited by a given stimlus inténsity was always the same, This is the
view that is glven in most psychology texte, where a: normal curve is used to
describe the distribution of threshold values over time., This is also the
view that provides the rationale for defining the detection threshold as the
stimulus value which is reported correctly 50% of the time.

Latter day psychophysicists, such as Blackwell, have elaborated upon this
model by adding a non-sensory, guessing factor to the determinants of the per-
ceptual report. This is the approach taken in Dember's discussion. Blackwell's
~ model may be described by the following equation: |
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where P1 = the observed proportion of yes responges,. .
' " ‘= the true proportion of yes responses, i.e., hits, and
P = the probability of false positive respnses, i.e.,the probability

o of saying yes when the sensory process is below ths momentary
thrasholds .

- According to this theory, false positives are due to lucky guesses. The
task;.of the experimenter is to determine the twue proportion of yes responses,
( P ) to each stimulus and then determine, by interpolation if necessary, the
stimulus value that would elicit hits 50% of the time. To do this, he mst
correct the observed proportion of yes responses in order to get rid of the
false positives. The corrected or irue proportion of yes responses can be
obtained by solving Blzckwelil's equation for pl', as follows: '

! Pp=py"+p =p'p
Pp=P =p"«p 0

L]
ngn&(l-g)

pl"po":pl

l1.0p

When using a yes-no response, p, is estimated by the. proportion of yes
responses given on catch trials, i e,, ones on waich no stimulus is presented.
With the forced choice procedure, p, is given an a priori value based or the
number of alternstives from which the observer mist select his response,

When each alternative is correct equally often and other things are equal,

Po & 1/no. alternatives.

The missing variants. Although no one has proposed them one might conceive
of models in which the threshold was constant and the Sensory processes,
elicited by repeated presentations of a congtant stimlus, varied. One

might also conceive of a model in which both thresholds and seneory processes;
elicited by constant stimuli, varied. The low threshold theory alluded to by
Swets may be of the former typeo.

The decision theory of detection. In 1954 Swets, Tanner and Birdsall, of the
University of Michigan, put forth a statistical decision theory of deteotion,
Their theory was rather revolutionary in that it dispensed entirely with the
threshold concept. Instead it postulated that observers were sensitive to
any sensory process, however faint it might be. It also postulated that sen~
80Ty processes could be activated spontaneously, i.e., without a stimulus or
signal being presented to the observer. These spontanecus sensory processes
wvere called noise: Meise was said 3o vary in iniensity over time, with its
frequency distribution assuming the shape of the normal curve. For the sake
of simplicity, they assumed that a signal of constant physical ragnitude
added a constant intensity to the varying sensory intensity produced by noise
alone. It follows from this assumption that the distribution of semsory
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processes due to signal added to noise would also be normal in shape, and
. that the mean of the signal plus noise distritution (SN) would be more in-
@_,) tense than the mean of the noise distritution (N) 1, an amount equal to the
intensity sontributed by the signal to the 8ensory process.

For Svwets, et al., the detection process, using a yes-no response, was
one in which the observer had to decide whether a glven sensory event was
due to a signal superimposed upon the noise background or just plain noise.
Put somewhat differently, the observer had to decide whether an event with
the intensity of the one in question was more likely to have ocourred from
: noise alone or from a signal superimposed upon noise. To make this decision

¥ the observer relies upon his "knowledge" of the heights of the N and SN dis-
L tributions at the sensory intensity in question. Other things being equal,
if the N distribution is higher than the SN distribution at the point in
question, he would decide to report that no signel had been presented; if
i f the opposite were true he would meke the opposite decision. Fig. 1 presents
b a situation in which the observer would decide that no signal was presented

when given sensory event of intensity » and would make the opposite decision

for a sensory event at intensity z. ‘

@ Hi N SN
I Probability |

| of : l
Occurrence !

el e B LT e e 3R
- - .

x ¥ z
Intengity of Sengory Process

Figs 1

Put in a somewhat more complicated fashion, the observer's decision

° about an event of intensity x depends upon the ratic of the probability of

: x occurring from signal plus noise, to the probability of .x occurring from
noise alone, This is called a 1ikelihood ratio (because it is a ratio of

one likelihood or probebility to another), In the example describad above

the likelihood ratio at intensity Y equals ones it is less than one at x and
more than one at z. Our observer would say "yes, & signal was presented," ‘
vhenever tke likelihood ratio exceeded one. We might say that his criterion
for saying yes was that a sensory event be more intemse than y.

A DN S

The value of the sensory event at which the likelihood ratio is one is
not always chosen as the oriterion., The choice depends upon -two sets of .
p factors, the, relative frequency of the signal, i.e., on what proportion of
the events requiring a decision is the signal actually presented and upon
the positive and negative values associated Wth hits, misses, false alarms
and correct rejection responses, i.e., the payoff matrix. For example, if -
{‘; ihe observer “knew" that the signal was present 90% of the times he was |
asked to make a decidion, he would be wise to lowem his griterion. Similarly
if he gained & great deal by hits snd lost relatively 1ittle by false posi. |
tive responses, he would also be wise to lower his criterion. i
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It is of crueial imporitance to recognize the consequences of raising ox
lowering the criterion. Holding the means and standard deviations of the N
and SN distributions constant, varying the criterion completely detormines
the probability of each of the four possible outcomes in the detection situ-
ation, namely, hits, misses, false positives and corresct rejections. This
is meet easily seen by looking back at Fig. 1 and relating the probability
of each outcome to the appropriate areas. Reeall that whenever the intensity
of the sensory svent exceeds the criterion, in this case y, the observer wili
say "yes". The probability of a sensoxry event, resulting from noise alone,
exceeding y is represented by the proportion of the ares under the N curve
lying abtove y; this determines the proportion of false positives. The proba-
bility of a sensory event, resulting from signal plus noise; exceeding y is
represented by the proportion of the area under the SN ourve lying above y;
this determines the proportion of hits, In a similar mammer the proportion
of the N and SN curves lying delow ¥ ara related $o correct rejections and
misses, respectively. ' '

If we raise the ecriterion we necessarily decrease hits and false posi-
tivee and increasa isses and corract rejections. If we lower the ocriterion,
we have the opposite effect. As mentioned above, whether we raise or lower
the criterion depends upon the values associated with each of the outcomes
and the expected frequency of signals relative to the total number of semsory
events judged. ,

Swets et al., show that if ubservers desire to maximize the average value
they obtain over all their trials, they will set the oriterion at a value such

that the likelihood ratio at the eriterion (Beta) will be equal to the follow~
ing expression: ‘

p (n) + (Vb + X n.a)

p(em) (Ven.a + K sn.b)

vhere p §n) = the proportion of trials on which no signal is presented,
p (en) = the proportion of trials on which a signal is presented,
V ned = the positive value resulting from 2 correet rejection,
V sn.a = the positive value of a hit.
K n.a = the cost of a false positive
K snob = the cost of a miss. : ,
Thig is the etandard equation for maximizing the average value of any
series of decisions tetween two alternatives. It is quite familiar to econo-

mists who deal with decisions about inveatment on other economioc matiers.,

Note that in order for the theory to be fully applicable to the detection
situation, the observer has to "knaw" quite a bit. To the extant that thia
condition is not met, his parformance will depart from the prediction made by
the theory. The reason for the quotations around the words know and knowledge
is that the observer need not be able to state the knovledge, he merely has to
have had experience in the situation from which the knowledge could be induced.
Indeed, it is not clear that juat giving 2 verbel statement to the observer
about the probebilities, values and costs will necessarily provide him with the
knowledge needed for application of the theory. Typically, very well practioed

and informed observers are used to insure meeting the requirsments of the theory.
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1 C Vhile this may seem like an irksome restriction, it is not really different
than the previous practice of using experienced obeservers, nor is it different
from physical laws which require an ideal situation, e.g., a perfect vacuum,
for their perfect operation, :

' Although most readers will be confused and perhaps impressed by the time
they have reached this point in their reading, some may also have begum to
wender what happened to the original problem threshold theories were designed
to answer, namely the measurement of the sensitivity of observers to stimuli,
- In a sense, all that hes gone before this has been an attempt 1o separate
b non-sensitivity, decision determinants of responses in a detection situation
! from eensitivity itself. Now we ecan turn to sensitivity. Let us look first at
| wvhat the tera sensitivity implies., The more sensitive a person is, the more he
E is able to react differantly to signal plus noise and to noise alone. Increasing

the sensitivity of an observer has the same effect on his performance as increag-

! ** ing the strength of the signal he is supposed to detect. In either case thexre is
: e greater likelihood of different reactions to signal plus noise and to noise
i alone.
3

In terms of the Swets model, inereasing the strength of a signal has the
, effoct of increasing the difference between the means of the distribution of
. sansory events due to signal plus noise and those due to noise alone. Remember
' that a signal was conceived of as adding a fixed amount of energy to a noise
generated semsory event. If inecreasing the strength of a signal and increasing
the sensitivity of an observer hsve equivalent effects, we can use the difference
( between the means of the N and °N distritutions as our measure of semsitivity.
' This difference is called d°. Holding the intensity of the signal constant,

d” represents an observer's sensitivity. Holding sensitivity constant a° repre-

s sents signalstrength. The important point to notice about d° is that it is
3 completely independent of the decision processes of the observer. Regardless
of where his criterion is, 4° is the same for a given observer at a given time
with a constant intensity sign=l. :

o How do we measure d and how do we discover the observer's criterion? Wwith
- yes-no responses d” is estimated from the proportion of hits and false positives.
; Recall that the proportion of hits corresponds to the area under the SN distri-

%-' bution above the criterion value of the sensory process, wvhile the proportion-of
false positives corresponds to the ares of the N distribution above the criterion.
Recall also that these are normal distributions. Therefore, we can tell how far
the criterion value of the sensoxy process is from the mean of each of the dis-
tritutions. We do this by looking in a table which 1ists the proportion of the ,
area of a normal curve lying more than a certain number of standard deviations ;
from the mean, For example if the proportion of hits is .80 and the proportion i
of false positives is .30 we would do the following. '

a) First we see that the criterion is below the mean of the SN distrdbution
because the probability of hits is greater than .50; only 20% of the
area of the SN distribution lies farther below the mean. Looking in
‘the table we find that this point is about 0.84 standard deviations
helow the mean. That is, under the normal euwwve, shout 304 of the

C area lies between the mean and a point - 0.84 standard deviations from
the mean.

— - g - am .

b) We know that the criterion is above the mean of the N distribution
because the probability of false alarms is le<s than «50. We also
know that 30 % of the arsa under the SN curve " -, above the criterion.
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Therefore 20 % of the area lies between the mean and the oriterion.
looking in our table, we discover that the eriterion must be located
approximately 0.52 standard deviationa above the SN mean.

¢)Since the criterion is 0,84 below the SN mean and 0.52 standard devi ~
- ations above the N mean, the two mesns must be 1.36 standard deviations I
b apart - this is our measure of d’, (See Fig. 2)

Hi N SN :
Probability |

b of
Occurrence

S At

the proportion of hits and of false positives,

‘-;J‘x\"\u/
Q52 o.b4 ’
3 Intengity of Sensery Process :
“ Flg. 2 | j
? When a forcea-choice response system is used the procedure is more i
. % ( } difficuit. BSwets, ef si.. have provided special sables for estimating d° from
|

2k Since the sensory process continuum is hypothetiosl, it doesn®t make much

‘ - Bense o get a divect measurs of the oriterion value. Instesd & measure of ‘
Beta, the value of the likelihood ratio at the criteriem is obtained. This
is done by genorating en cperating characteristie curve (see readings), holding
signal strength and observor sensitiviiy consiant and varying rewards or p.oob-

‘ abilities of signal ocourrence. 'The value of Beta at any point on the enrve ie

i glven by ths slope of the curve at that poini and requires determining the egua~

tion for the curve and obiaining the differential for the aquation, and suhstituting

the proporticn of false positives for x and the proportion of hits for y.
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General Couments

The Swels model, and some of the obthers ag well, really treat the orgenism
from the outside., What if anything a person actually experiences when exposed
to a signal 13 of no concern to Swets and his colleagues. Their only concern is
ieteotion behavior. Their model allows prediction of detestion responses under
& variety of conditions and also permits the study of variables which are respon-
sible for an otserver’s departing from idesl detsction rerformance, AS was men-
tioned esrlier, the model doss awey with the threshold as & determinant of de.
tection respenses and subsiitutes two intervening variables, 4" and the exiterion.
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The evolution of detection theomies ic an intexesting erammple of theoretieal

O development., First we start with the naive assumpticn of a real threshold smd
: the creation of technicues designed 4o measure it. %Ynen we wotice that different
vechniques yield different results and that extraneous variables such as rewards

and expectations affect arn observer's responses. At this point we stop being

raive aud begin to *nterpret our measures of thresholds with caution, We have
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eaten from the operationalists tree of knowledge and know thet the data .
yielded by our measurement techniques are not independent of the techniques
themselves or of the conditions under which they are employed,

If we were to stop at this point we would be left with a fragmented sot
of theoretical concepts, one for each measurement technique and for each
measurement condition. This is where simple minded operationalism would
have us stop, But we push on in quest of the holy grail of a unified cone
cept. We oconstruct theories which explain how the various techniques and
conditions affect responses. If cur theories are sufficiently precise, as
is the case with the Swets, et al., theory, we reach our goal. We can sep-
arate the effects of our measurement techniques and conditions from the
phencmenon we ‘wish to measure, so that regardless of which technique or
condition we Gise, our measurement yields the same conclusion.

Before leaving this topic we should observe how the old view of detection,
which made it a very tiny, insignificent part of human behavior, and a rather
dull one at that, has yielded to a view wkich involves complex motivational
and cognitive determinants. The new view mekes signal detection contimuous
with other ferms of decision making.
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Attention and Vigilance:

When studying perception, it seems naturel to ask how organisms discover their
snviromments, how thoy find the information (thought of in the conventional sense)
they need to construot adaptive responses. At first glance, information appears to
te & scarve comwodity, whose aciuisition requires special effort and specisl expla-
nation. Isspite the intuitive appeal of this view, it is a dangerous one because
it sidetracke inquiry from one of the major perceptual problems, namely, how organe
isus reject the abundant information profewced by their enviromments. Orgsaisms are
bombarded by complex distributions of photio, mechanical (especially sound waves)
and chemical stimuli within the sensitivity ranges of their sense receptors, Were
they equally responsive to all these cnorgin; they would probably be unable to
produce any consistent, adaptive reaotions to their environments. Different aspects
( of the mass of stimalation would elioit different, at times incompatible responses
| and behaviorel chaos would result. Stability and persistence of ?_pdromt-mmo
coordination require organisms to select the input to which they\wi;li ;'upond and to
reject the remaining inputs. Although this secht:l.n reduction of input is involved
in many aspeots of the perceptual process, it has received the greatest study in
the arca of attention. Indeed, the term attention refers to the way in which organ-
isms select sone parts of the stimulus energies, falling upon their reoceptors, for
further processing in their peroeptual systems. _ |

The struoturalists and othor early psychologists recognized the Mporhndo of
attention even though their resoarch method minimized the role attention oould play
by drastically narroving the complexity of the stimuli reaching thoir subjects,

The major interest was in the effects of attention.on tho experienoce of stimali. |
Stimild to which sttention vas paid were reported to be clearer and more prowinaut
in experience. Titchner mamed this complex of properties attensity; it became one

of his five dimensions of consciousness, As in tho case of other aspec s o2 poT-
oeption, the structuralists appea¥ed to be less interested in the process of attention
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‘ th-n in its oonscious results. Titohner desoribed the attridbutes of sensations at
thcolntormdat thoporlphoryotattmtion. Workmmo cdone on the charscter-
-4stios of stimuli that détermined the lml of attensity of tho experiences these
stimli elicited, The major charsctoristics believed to inorease attm:lty weres
intensity, repetition, movement and obango. novelty, and congruense with current
ssatal oontents. Titohner did recognise that habit oould influence attention, but
its operation was attributed zainly to brain physiology. |
Despite its archaic character, T4tolner's chapter on attention in his 1911
textbook oontains Mnt' beginnings of the modern view. He has a seotion on the
~ span of attention in which he cites several respectable lmmd:lng experimemts to
support the view that the span of attention encoupasses six units. (The number
has suffersd only slight inflation in the intervening years. Cf. G. A, Miller)
c Titolmer also discusses the problem of the fluotuation of attention with the
| oonclusicn that it is due to adjustments of receptor organs (Cf, Broadbent, Holland
and other vigilance investigators.) His most interesting discussion ocours in
connection with what he called the scoomodation of attention, In this situation
‘ the observer is asked to pay éttmtion to & pendulum which swings in fromt of a
2 protractor beck round, mmtmtiaﬂndu‘thutlballlounhvhmtho
| pendulum passes a specific point on the protractor seale. The subjeot is either
asked to attend to the pendulum and report its position vwhen the bell sounds or
to attend to the bell and make the same report. Under the former instructions the
pendulum is veportei to be about 15 to 20 degrees further along its arc of movement
‘ than is the case vhen the bell is the objeot of attention. Which ever is the the objeoct
g | of attention is experienced first. This has sometimes been referred to as the prior
entxy phmoneun. Titchner did not attempt to explain the naulto Hovever you
t G should keep it 1n nind vhile reading the material in this unit, partimlarly
Broadbent's writings.
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1! . Yor sany years attention was a negleoted ares in peychology. Its num v !
is due  primarily to the demands mede by modern techmology on humen information |
processing oapacities. This demand, o‘oﬁplod with the introduotion of computer !
and comwmication system models into psyohology, has created a grovth of interest
and kuowledge in the area. Our concern vill be vith understanding the varicus

theories of sttention thet have been Projosed. Thase will be described briefly 1

F here and more fully in your readings. L
‘i‘ The thoor:lea we will cover are not intemded as comphete explanations of all !

attentional phenomena. Most of them are fairly recent and have been developed
u:lthroga.rdtoalmumngeotphmmo In some cases the phenomena do not
Mrlap so that it ie quite possidle that full ooverage will require a theory
combining the features of several of the views treated here. You should atteaps

c to note the oongrumoéa anong the approechses,
" The first theory you will meet is the filter theory, which holds that the

attention process filters out much of the input to nervous system, Proponents
of this viev study .the vm#bles vhich determine the switching of the filter from
one to another input chaunel. | il

The second view emphasizes the role of goneral arousal in attention. Mach 1
weight is given hers 'to the oparation of the reticular activating system, This
“v:l.cw is not put forth as a complete explanation of attuition besause it could not
account for some of the selective consequences of the attamtiom process. The ;
third position stresses the role of expectancies in determining the direotiomn of |
attention, Itis assorted that attention is directed to thou areas and at those
times at which 1nportant inputs are expected,

'l'ho fourth viev makes attention a function of oblerving responses. Tisse are

@  never described in any deteil, Wit they ave #21d t0 be operants and thereZor cone

trollable by reinforcement aohoduhs.
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Pinally there is amwm.mh'mo treats atteation as the consequemos of
observing responses, tut hexre the responses are hypothesicsl oeatral nervous
system events, The coourrence of these events is said o depend upon & statisties
decision process quite u:lulu- to the one we encoumtered in signal th.

The sotual situations in which attention has been studied are rather dull cnes.
mmmm--«mtnhMMumrummmmtot
the ares, Bomr.mlhmldmmmtmmmuduoubdhunmm

adle implications for the way in vhioh we think about mpﬁuormuorin
gmeral,
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Reading No*en a=d Quastions

Allport, F. H., Theories of percention and the concept of
etructure. Chap. 4 pp. 67«95 (until Analysis of Corge
sontext theory...)

Aliportta purpose in this chapter is the same ag
the purpose of the leoture notes on Structuralism, vis., to’
describe the major aspects of the structuralist apprecach to
the study of perception. 43 in the other parts of his book.
he is very interestad in raising queations which the approach
did not recognize or at least di not answer. The book is
very well organized but scme of his discussions are umclear.
The section headings should be used in ordering the material
he presents and the questions he raises.

: Some of the questions he raises are unanswerable,
eithar because of technical deficiencios in our methods,
conseptual deficiencies of our theoriass, or beocsuse of
intrinsic limitations in the kinds o# questions ssience san
answer. The latter obstacle is one,which concerns Allport
throughout the bock. He discusees /his views on what scisnce
can and cannot study in the second chapter of the book. This

18 an axtremely diffioult chapter rad although it presenits the
problem in a powerful way, the lesson it draws for the proper
behavior of psychologists, numely that we all become physiologi-

i

cal pasychologists, is not conv?naing tc many psychologists,

Listed below are somn but not all the quastions you
should be able to answer about the reading.

1. How does Allport define the doctrins of the
specific cnergy of nerves?

2. VWhat faults does he find with the dootrine?

3. What alternative viows concsrning the relation
between mind and body have been or might be considered besides
that of ;vychophysical perallelism? (This requires you to go
beyond what Allpert states expliicitly.,)

AL
R

L. What process besides sscoociation did the structure
alists rely upon to explein the formetion of experiential
conpounda? ' '

9o What were the classes of sensory elements and
attributoes put forth hy the several structuralist investigators?

{f : 6o Vhich type of elcment was basic? What was itg
m ’ relation to the other typece? Now is this view rolated to the
‘ ‘!.R epistemology of the British empiricists?




Reading Notes and Questions = 2

¥

7. VUhat was en attridute? WwWhat httributes daid
structuraliasts desoribe?

8. What difficulty developed with the conception
of the relation botween alements and attributes? How was the
difficulty resoclved?

9o Did Titchner think that introspection would
alliow us to obeerve the procese of association? why?

10. What problem was John Stuart Mill trying to
solve when he introduced the notion of "mental chenistry?"
What is Allpori’s viaw of the proper snswexr to this problem?
(Allport lapges from his usual clarity in this gsection; you
will have to do some extrapolating to get a reasonadle statement
of his solution.)

11, VWhat distinction did the structuralists see
between sensation and perception? (This is not stated
directly, but is implied in the disoussion of Titchnexr's ;
theory of meaning.) g

12, What is the essontial theme of Titochner's
core~coniext theory ox meaning?

13. Vhet is the relation between meaning and |
avareness accoxding to Titchner?

i S AR 1. UL NP IPIE - J
3

14, What zelation do you see between the oconcapi of
imageless thought whioh Titohner rejected and his view
referred to in the previous queation?

15. Referring again to question 12, why did Freud
reject Titchner’'s view and conseguent prescripticn for what
peychologists should study? (This is not given in book, but
knowing what Freud studied, you should be able to anawer it,)

16, . What is meent by functionalism?

17 Waat is the meaning of the concept of unoon-
scious inference? What prodlems does Allpori see with the 4
concept? (This is not the last we will hear of unconsoious -
inference. Reserve judgment on Allpori's criticisms until .
later in the semester.) ' 4

.18, In what way did the discovery of the phenomena
of the effeots of sex on percoption make troublo for the
struciuralists? (Here too we will have more to say later,)
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Reading Rotes and Questions Se

19 With respect to which aspect of parception
has the nativism-empiriciem controverey een most fraquently
raised? _

20, What vas the theory of local signs? How was
it related to the nativist-empiricist oontroversy?

21, What is the difference between "danotativa" angd
“phenomenological” experiences as describad by Allport? (This
refers to another oloudy position which is treated ai mush
greater length in Chapter 2,)

22, What two points of view are there eoncerning
the importance of the distinctioa referred to in guestion 207
Which of these points of view would behaviorists find most
congenial?

: 23. Vhat wes a form quality? How was it related
to other sensory eiements? Why did vonEhrenfels ineist that
it was a basioc sensory element?

This last seotion takes us into the philosoph-
lcal basis of Cestalt Parchology. It ought to be referred
to again vhen reading Kohler's eriticism of structuraliet or
analytioc intouspection,

2h. Hake a lint of new terms and concepts you
encountered in this ohapter. Be surs that you can define sach
one and indicate kow it s used.
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‘ Kohler, W. M m: Chap. 2, section on isormorphism, Ppo

i byl s i “wz and of the advantages disadvantages such
incorporated into psycho ogi o8 o tages and su
incorporation trings. This last aspeot :honld be considered carefully duringthis uwnit.

';,'

73 ey

ﬁhl.rmthouborofthccnﬁanmm:nhmmmt oonocerned with elad-

orating the physiologiocal aspects of the perceptual process. In his later years he
took to experimentation in electrophysiologioel studies of bdrein funotiors, Despite
their revolutionary status vhem introduced and the gerel disregard showm to them by
neurophysiologiocal investigations, the Gestalt ideas oonoerning bLrain fmmotioning dear

Whatevar their ultimate status in “he science of physiology, the Gestalt idess

mmmmummhapmmmmo:mmtapm

Kohler appsars to think that thminawfomoom&uotupmmm
overt behavior with respect to their oontributions tewerd understanding nervous
system functioning, What is this difference? Io you think it is Justified?

What relation betweemn fluuca and experience does Khler cite as support for the
view referred to in (1).

maupect-otoxpm«umumudhwthomutm-tomuamm-

formation about brain functioning? Which aspeots of brain fvnotioning are 1llumi-
nated theredy?

Although isomorphisa is not limited to expericnoes involving space and time, it
probadly is true that all upootsofcpoﬂnuththnuthmordinot
relationship inwvolved in isomorphism cen be thought of in terms of abstract
spatial dimensions. Indeed the very oohoept of variable is often represented

&8 & spatial one, see for example the frequeat grephio representation of relatioa~
ships involving psychologiosl variadbles. The generality of the abstrect spatial
aspect of psychologioal concepts broadens the potential appliocation of the iso-

Hov does KGhler justify the use of words in the study of the isomorphio relation
betveen brein and experience? Why is he called upon to make such a Justifiocation?
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Roehberg, Trisbel and Seanpny  Qoler sdaptutisn wnaer coxiitions cf
homogensous ~igual stimnlation (Gansfeld) in BIW, pp. 61-69.

 Tids 1 a meat paper in wideh all relevant theories are confoundsd.

nfounding of gestalt theomy is due %o the expeviment going bevond the
demonatrotion of the fading of solor im a homogensous feld. (Bee
e9 on introdmetion to gestalt psyechology.)

FPour simple aiperinemts ar; reportsd. You should be able to atate the
purposeof each and the dimplieations that the findinys have for sach of the
several proposed explannbions. .

ding in experiment ¢ hich rusuies the outhorn nay have p siap?:
lamatic ¥his is the appeamance of the :lluninant eolore 1 o around
the shadow. The explanation depencs upcl: the faot tizt the eas 210 never
&t rest; even vwhile we fimete they reke sapad suell movements. 5th this
hint, try te explaia the fimding and sugpest an experiment; to tset your

A vexy ourious r:sulty not explained by the cothors is the feot thak
while a cemplete interwuption of light For *uo seoonds gemerally produced. 2,
uret of complementawy solor, a shedow cast vpon the retims vas genswally seen
. 83 black, We shell reburn to this sz ing phenomencn later in this ava‘.retim7

-0 * 3
Ratg, Do ‘Phe moden of appeserance of color in By op. 8%-89,

Tha majoy nurpose of assigndng this artielo 13 &o Proviie an exweploe of
introspaction, gestals atyla. Jesnite ita quelitabivy chamover, Katsis
desoription cen be readily chealted and vurirfied.

% % N

GHlb; A, end Guldetedn, E. Analyais of & orce of Pigural Wisndneas ia i e :
Sonroebook

205 " ppe 315325,

Because of thoir stress on the imoriarce o the hrawn sn orsrniaing
perooption, the gestaltiste were quite imbereatod iy the affess o brall Chldgeo

The case reported here is usefvl ron gostel' psychology nui hecauss 14
provides procf for of ita propositione, but heosuse 1% illuatratos coamyi-
tieally how essential the percestion of form is o peraepsion in grnernl. T4
also shows the differenos bebween the reve it on of pacti en€ the orgend .
tion of parts intd & mesningful whole., 7hink of how the atructuralisse Wouid
have interpreted the cess. Remember the imoortanee of movarert in the antdionte
peroeption form becsuse later we wiil discurs s theory which hoids tbut
yreryone learns to perceive forms the way the petient did,
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READIRG NOTES AND QUESTIONS
KOhier, Gestalt Psychclogy Today, Reprint 8 pp.

The KOhler writing this paper is much older then the one who wxote the
previous material. His basic orientations, howaver, remain unchanged. He
still prefers dynamic, field theories to mcchanleal, associationist theories.
The historical perspective he gives at the begiining of the article is a
good one, Tie paper was delivered as his presicential address to the American
Psychological Assoclation. Despite his eleeticn %o that position, the position
he expounds is still rejectsd by a very large parl of experimentsl peychology.

Although perception is not the major content avaa discussed, the applica~
tion of gestalt theory to motivation preserves and jerhaps intensifies the
flavor of the approach. Those of you who have taken the sogial psychology
course will recognize the form of the theory mentionci by Kolhler. The restait
theory of motivation was primarily the work of Kurt L.vin.

The behaviorism oriticized in this paper is mueh mxre complicated than
the Watsonian variety he treated in the firet chapter of Zestalt Psychology.
Much of the change has come about because of criticism irspired by gestalt
psychology. As a rssult of these changes, many phenomena previously explain-
able only within the gestalt approach can now be explained as well if not
botier by one or another of the behaviorist theories. The \ncrease in
complexity of behaviorism and the increase in rigor of gest.it peychology
has brought the two closer together. (See D.T. Campbell “"Scsial cttitutes
and other acquired btehavioral dispositions" in Vol. 6 of Koc ‘s Psychology:
The study of a science for an excellent troatment of this rajproachment between
the two approaches.) Nevertheless, despite the ability to tiwmslate from one
approach to the other in many areas, the style of attack and he questions
attacked by geataltists and behaviorisis remain quite diffore.t.

1o What is Kohler's orientation toward caution and the critic:) spirit in
soience? Do you think he is right? Why?

2. Eow does gestalt psychology extend the principle of relitione determination
of psychologicel phenomena to the field of motivation?

L
{
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READING NOTRS AND QUsSTIONS

o — -

Kéhlar, W. Geatalt Psychology, Chaps. 3 & k.

We begin K8hlor's classie with chapter 3 in order to preserve continuity
with our previous topic. The first two chapters.of his book are dovoted
priuarily to a criticism of behaviorism and the pre-mature stress onm precision
in sychology. These chapters will be treated leier. For the present you can
rels upon your gemnerel knowledge of SR beshavior theory, as presented in the
lee:ning section of the elemen'ary course and in other courses on learning,

Two dofinitions might help you in reading the material in ohapter 3, -
The first is of Kbhler's concept of "objeciive experiemce." This referas to

- @xprrience which we localize in the physical world of our environment or cur

bodes, It 13 used in contrast to "subjective experience," which we localize
in nur zinds, e.g., our emotions, ideas, dreams, etc. The distinction deals
vii: the contents of experiences. Generally speaking, the psychology of per-
cerlion is concerned with the study of objective exporiemoe.,

The second definition is of the Miller - Lyer illusion. This familiar
8iimlus is shown below. The two horizontal lines are of equal length.

\ word of warnings The chapters in Gestalt Peychologzy have no internsl

. subdjvigions. It is therefore necessary to impose an outline upon them

after they have besn read:

e

1. ‘ompare KShler's deaér:lption of structuralism (intro-spectionism) with
what you know of it. Do you think it is a fair representation? Why?

2. /hat is thp introspectionist distinction between sensation and perception,
accacding to Kohler? Indicate how each of the examples he presents in the
early part of the chapter is related to this distinction.

3. #What is the relation betwoen the sensation-perseption distinetion and the
"emjiristic” hypothesis? | . ‘

4. Having made the distinction referred to in the previous questions, which
of ‘he pair did the structuralists prefer to study? How is this preference
relited to the quotation at the start of the chapter and to KShier's wiew
of ‘hat ought to be studieqd”

5. What reason does Kohler give for the introspectionist adheraence to their
vie' of semsation? How does it compare with the ideas presented in the legture
net s on structualism?

S. What does it memn to state that "true sensory facts" are leocal phenoiana?

S AR AR L il et ) R 2
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7o Whaet relation does th;ﬁ.er: see between the structuralist view of sensation
end the behaviorist view of stimulation?

8. At this point in your reading, what change do you think the geatalists
want to make in the structuralist notion of sensation and in their view of
tgge relation between sensory experience and ihe nervous system? (Note:
Kohler has said enough by this poin# to allow an educated guess on your part.
You should make an attempt to amswer %this question because it should reveal

to you whether you have understood the oriticisms he haz made of structuralisn. )

Chapter 4

In this chapter Kohler disousses Gwo types of molar (involving large
aggregates of molecules, rather tham single molecules or atoms) energy systems:
maghine end dynamic or field systems. These should be taken as general descrip-
tions of ideal types mot as precise definitions. At the molecular and atomic
levels the distinetions he makes probably disappear beceuse even machine systems
ultimately depend upon field processes, btut to keep this in mind at the cutset
is to blur a useful distinction. It is important for you to get am intuitive
grasp of the distinction he describes becanse it helps to convey the major
difference betweer Gestalt theory, on thO one hand, and structuralism and
behaviorism on the other. ILater we will look at a theory of perception which
attempts a rapproachment betwesn gestalt and associationist theories, tut for
now you must attempt to make the distinetion as sharp as you can,

Some definitional, eto.ynotee: (a) The terms field theory and dynamic
theory are used interchangeabdly in peycholesy, with the former appearing moras
frequently in discussions of gestalt theoxy, (b) Despite K&hler's efforts
at coining a new word, namely"empirist," the older term empiricist is ourrontly
used to refer to psychologists as well as to philosophers. {¢) The faets with
rospect to constancies in animals and children ore not cleaxr; they do not Tule
out the empiricist position as easily as K8hler implies.

1, 1In what way are the structuralist and behaviorist concepticns of the sensozy
aspects of the nervous system machine alike? (See question 7 ahove. )

2o What is meant by reacting to a sensory sce_e rather them to a mossic of
iocal sensations? (eof. qu>stion 6 aboveg

3. Compare field and machine systems with respect to the wey im which SHOTEY
gets directed and distributed in an orderly fashion. '

% Why does the term "self" appear in the phrase "dynamic self distribution
of forces in dynemic field systems?" (ef. preceding question)

In discussing the difference between the gtructuralist and gestalt views
af the role of the nervovs system in p:rception, the former has often hean
called peripheralist while the latter has been called centralist? Why axa
these labels fitting? :

5. Whet is the end toward which all dyresic systems tend, berzing culside
constraints and forces?

B = S
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6. Why did Kohler find the st

~than their view of perceptual

e 3 e

78

racturalist view of contrast more acceptable
constanoy?

7o How does Kohler reconcile his view of visual experience as dependent upon
field processes and the anatomical fact of point for point -correspondence
between retinal. cells and corresponding cells in the visual projection area of

the cortex?

e
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(’ﬁm B2 Kéhlu. Ve Gastalt Psychol 9 Ohap. 50 )

Reading Notes and questions

[

lc What does KGhier mean by the organigation of the field? (Hers he

2e

3

be

Se

6+

Te

9.

10.

11,

12,

refers to the experianced field.)
What are the several empiricist explanations of thii organization?

With what arguments does KBhler refute these explanatioms? (I¢ .

night be a good idea to 1list all the arguments and counter-arguments
in the beginning dialogue.) 3

Notes Otie 6F KSnler's arguments states that the similar members
of a semsory group move independently hemce seeing them together
oC *ws in apite of previous experience with them rather than
bacause of it. 'This is a questioricble assumption. = Even Xohler
himself indicates later in the ohapter that perceived entities
are likely to correspond to physical entities. If this is true
then the several parts of the perceived entity ars not 1ikely

to move independently. <

If, as ic suggested in the above note, Kohler is wrong about the ine~
dependence in tlie movement of the parts of a perceived entity, which

- empiricist axgument bencfits?

Why is the term spontanecus applied in describing the grouping that
is characteristic of the experienced field?

Kdhler refers to two types of grouping.géncipless what is the
difference betveen them?

What wvas the purpose of Hertz® bird experinents. w&t were the
veriables in the experiment?

What iso thé significance for Gestalt psychology of the réact:lonn
of persone who have gained sight for the firat time and are asked
to name eimple visual figures?

What relations do Qestalt psychologists see betueen space and time
with respect to their effects on sensory organization?

What relation has been proposed Ly structuralists and others be-
tween sensory organization and eys movements? Why does Kéhler
think this proposal is wrong? VWhat relation does he think usually
exists? MNow is the Celb and Coldstein case relevant?

Vhat is the stimlus error? What is the experience error? Which
does Kéhler think that oritios of gestalt psyshology, partioularly
behaviorists, of!en make?

How would the gestaltist alter the S-R framework of the behaviorigt -
vhat would he add? why?

Which aaspects of a stimlus array are oritical in determining the
organization imposed upon the input?

"9 a4
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13. What is the gestalt distinction bstween gamine and *non-genuine®
v parts of wholes? :

% % % *

iII’ B 3 Wertheimer, M., Principles of perceptual crganization in B&W, ppe. 115-136.

Nost of this classic exposition is quite straightforward, but it moy
be hard reading because it has been condensed. It is important to
try out each of the demonstrations yourself as you read. Straight
roading will leave you very unorganized. As you try out the demon-
strations note the instability of some of the configurations. The
very same stimuli produce different organizations. Do & bit of
gestalt-like introspection and try to describe what this difference
is. Ses also if you can get the changes under voluntary control

and if you can, how did you do it?

: ‘ After reading the seleotion, list the principles desoribed. Be
.3 sure that you know which demonstrations go with wiich principles,

Pay careful attention to the criticisms made of the empirioiet
position. People generally exaggerate the degree to which the
gostaltists rejected past experience as a determinant of perosptual
organization and overlook the reasons for the rejection that did
ocour,.

% % % =
IIIBS Koffka, K._ Points and lines as stimali in B&W, pp. T0-82.

S This is an excerpt from a beginming section of Koffka's Gestalt
| Payohology. |

! Koffka begins his treatment of percsption with a oconsideration of

N the simplest possidle stimlating condition, namely a completely
homogeneous field. The selection by Rubin {III B 4) is the source
of some of the maisrial discussed by Koffka in t.is case. He then
proceeds to the case of a single homogeneous blob in the center of
an othsrvise uniform fisld. Tho assigned seleotion is the third
situation he oovers. 4is is often the case in early gestalt writings,
B : part of the exposition is devoted to a refutation of the empriocist
explanation of ths phenomena eonsidered.

l¢ VWhich mode of operation of the Pr¥gnanz principle applies to the
difficulty of seeing a point in an otherwise homogenecus field.

2. VWhy does Koffka stress that the perception of a singie point in a
uniform field is such an unusual oase?

3. What does Koffka mean when he writes of the assymetrical sezremtion
produced by the contour wiich encloses an area? To wiich of Rubin's
points is Koffka's point related?

b, Vhat 1is tho. purpose of Koffka's disoussion of the difference between
; a ciroular and triangular oontoyx?

Which of Wertheimer's laws of sensory orpsnization (IIT B 3) seexa
most important in determining whether a closed oontour with internal
lines is seen as one or more figures? ,

)
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What was tho purpose of the Gottschaldt experiment? 81 -4

Gottschaldt used a simple, passive kind of experience in his study
Probably hecause thie was easily done and because the enpiricist
theorists never specified just what kinds of experiences were
importent in learning to perceive figures. What other kinds of
axperiences might he have used? Which of these might have produced
different results? (Return to this question after reading the ilebd
seldotion - IV) |

Puchs, W. On Transparency and The Influence of form on assimilation,
in Ellis, pp. 89-103.

A1l of the demonstrations discussed in these two seleotions might be
s2id to illustrate the principle that the characteristics of a part
depend upon the whole in which it is located. All of the demonstra~
tions show how identical stimyli produce different effects when tha
organization of fields varies. It is important to keep this ganeral
rrinciple in mind as ;ou go shrough the details of the demonstrations.
The details may be a hit confusing. Don't read them in a cursory
fashion. Try to understand what was dome, what was found and vhy it
was found for sach demonstration as it is presented. We will attamnpt
to repeat some of the demonstrations in the lab.

“hat 1s meant by transparency?

Why is the demonstration of transparency of such great importance to
gestal$ position? (In answering this question it 4s useful to
think of why the structuralists wouid hava trouble in explaining
transparency. )

What orientation must be maintained by the observer in oxder for
transparency to ooccur. Does tiis limitation in the conditions uniex
vhich transparency takes place cause embarrassment to the gestaltists?
Why?

What are some of the stimulus arrengemants that help the subject to
maintain the orientation reforred to in the previous question?

Think of the puzzling finding in the Hoohberg, Triebel and Seaman
experinent in whioh a shadow cast upon part of the washed out ganzfeld
was generally seen as black, surrounded by a halo the seme color of the
illuninant, while a complete block in the illuminstion produced a
flagh of complementary 0olor. Now think of the Fachs demonstration
illustrated in Pigs. 6 & 7 of his axrtiole. Having oongidered these
two apparently differont phenomena, perform an act of insight which
relates the two. (Hint: think of the difference it would maks if

the subject, looking at the partially shadowed ganzfeld, were to see
the shadow in front of or bahind the fogay ganzfeld area.) Pinally,
think of an experiment whioh tests the validity of your insight.

The Fuchs demonstrations involving the epiascotister and the ocolored
E illustrate both modes of the operntion of the Law of Prédgnanz. Be
Sure you can specify which vhenomena illustrate eech mode,
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III B 8 Eughsg We Completion phenemens in hemianopio vision, in Ellis, pp. 344 -
356 ! .

| g It 16 useful to know what hemianopia and smblyopie aze before reading thé
p article. The former refers to a defeot in which no stimlation 15 re-
- celved from one part of the visuael fields It is iikely that the cases

the other of the optic tracts between the optic chiasma (whers yhe croasing
over ocours) and the brain cortex. Such damage would result in loss of
vision from the right or 1éft half of the visual field. Unfortundtely no
information about the injurics is given by Ellis §o that it is not possible
to be sure that the defects were not due to cortical damage. If cortical
aamage were presént, tle gestaltists would have a good deal of troitble
explaining the results. Why? Amblyopia refers to reduced or partial vision
in a portion of the visual field.

This paper by Fuche is another in the series of studies of nen sufferc
ing neurological damsge as a result of war injuries. A major purpose of most
of these studies was to illustrate that perceivell figures functioned as
unified wholes rathexr. than as collections of points., Although this position
has sometimes been summarized by otating that the whole figure is greater
than the sum of its parts, it might be more accurate to state that a figure
has dynamic properties (1.¢., sets up field forces) which are not at all
present in the parts taken one a% a- time. _ .

*- The dynemioc significance of wholes ag opposed to single parts seems so
simple that one might wonder why so much data \as collected to illustrate
it. There were two reasons. The first was polemical; the rasearch was
done during the period of structuralism's ascendency in psychology. The
structuralists were rather stubborn in holding to their view that semsations
were essentially mosaics of non-interacting parts. The second and more
important reason was that of gaining a greater understanding of the conditions
under which the dynamic offect of wholes, e.g. completion tendencies ocourrad.
From a pedagogical point of view the profusion of demonstrations is val-
uable because a general principle cantt be taught without many illustrations.

There are a number of eonditions discussed by Puchs. You should list

these after you finish reading the paper aiong with the demonstrations whioch
illuetrate their effects.

In connection with his discussion of the effeects of variation ix the
form of figurcs upon the completion tendencies they generate, Fuchs mentions
the idea of requiredness. Some figures seem to require or demand specifio
additions to. make them complete in a specific way. This fesling of required-
ness is also experienced.gtrongly in the perception of wuditom “fliftires, 0.8,

" rhythms or melodies. The ‘phenomenon of syncozation depends upon the actual
or rhythms departing from the ones demended by the preceding incomplete _
auditory figure. The demanding quality oreated by some incomplete firmres -
is as close as we come to experiencing the forces at work in the hypothet-.
ical perceptual or brain fields, ' ‘ '

Two other noteworthy themes appear in Fuche' aiticle. The first is
the stress on central (i.e., cortical) determinants of perception as opposed

to perjpheral (i.¢., receptor) determinants. The reason for this stress is
to point up the inadequaoy of the strusturalist position. The structuralists
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periecs, point for point correspondence P Teceptor proocesses
- which tl'uy wore linked. Therefore their physiologioal explanations of
sensations relied heavily on receptor Jprocessss. The gestaltists, on the
- ¢ Slieved that the brain cortex was the loous of the field

The finel mportmt theme conoezns methodol

| | l ogy. We must always infer
a'subjeot's experiimoed field from his verdal or other overt responses.

Dative oxplanations, The gestaltists vere often insmeltive 4o Shis problen.
Puchs 4id recognize the diffioulty and in the la

dascribes hov he went about Incroesing the osrtainty of the inferences he
- made, '

Aointhoothcrmmbymoh-. thmmampmbuotdm-

strations. Each siculd be reag carefully and thought about before going
on to the next.
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Wallach, Ho Brightness constancy and the nature of achromatic
colors. BEW, pp. 225-242,

Hens Wallach was a student and close collaborator of Kbhier,
He came to the USA from Germany with Kbhler in the thirties. Since
that time he has been at Swarthmore College and is currently
chairman of their Psychology department. He is among the most
rigorous of psychologists, gestalt or otherwise. His strong point
is ineightful, thorougk and careful lnvestigation of specific phe-
nomena rather than the elaboration of gestalt thecory.

A fow definitions will be yelptul before réadimg the artiecle.

a) Achromatic color refers to the grayness coleor dimengion,
which varies from black to white, It is a property of
objects the way any other color is.

b) Illumination refers to the light felling upon an object.
¢) Luninance refers %o the light emiited by & source of light.

d) An episcotister is a rotating disc. with a segment cut
out of it, When an episcotister is placed between a
iight cource and an object, the amount of light falling
upor the object is proportional to the size of the cut
out segment.

In following the demonstrations involving discs and rings,

you might find it heipful to draw simple diagrams of the
stimull to keep the rolations among the several light.intensi-~
ties clear. ' "

Throughout the paper rememver that the phenomenon is still f?
another example of the relational deternination of perception. :

1. What conditions were necessary for the omergence of
surface color? If these were not met, what was the
perceptnal result?

g

L syt i

2. What is brightness constancy?

3. 7To which physical property of a single object does
our perception of the object's achromatic color corre-

spond? Why is this a problem for the paychology of
perception? : *

S-S~

o Row do the phenomwens diacussed in part I of Wallach's
paper compare with brightness constancy? 1Is brightness

constancy a special phenomenon requiring its own explana-
tion?

5. How does Wallach account for the fact that undey
normal conditions, brightness constancy is far from
perfect? '

.‘ . :“.Lﬁ -

Consider the phencmenon o?f brightness contrast in which
the difference in achromstic color between adjacent areas is
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i8 exaggerated in perception, with amount of exaggeration
being proportional to the astual magnitude of the differences
in light reflected from the areas. Now congider two observa~
tions which Wallach cennot explain., The first is the fact thai
the disec in the dim ring has to b2 made brighter than would be
expected on the basis of his theory in order to be seen as
equal in brightness to the dise in the bright ring. The
second is the fact that the same intensity of light reflected
from a disc, holding ell other factors constant,

Now perform an act of insight and explain Wallach's unexpls. .s8d
observations. Think of how you would test your €xplanation,

Until thie point we have touched very lightly on the
physiological theory held by the gestaltiste., As was mentioned in
previous notes, the early gestaltists considered their physiological
theory the ultimate explanation of the pheaomena they investigated.
Kthler continues to believe this. Despite the fadt that there are
very few adberenis to the gestalt view of brain functioning, it is
presented because it is needed to get a full picturs of the movement.
In order to examine it at its best, it is discussed in connection
with a phenomenon which it helped to discover and which it does a
good job of explaining, The phenomenon is figural aftereffects.
The original work on it was done by KBhler and Wallach.

1. Kbhler, W, Gestalt Psychology, Chap. 2, last part of
chapter on isomorphism, PPo

This and the following reading make it clear that the
gestaltist derive their view of the nervous system from the know-
ledge of perception rather than vice versa. Put somewhat differentiy,
Khler searched for possible physiological modele until he found
one that could account for the phenomena discovered by the gestaltists.

1. Why does KBhler bolieve that the gudy of perception can
help in learning about the nervous system?

2, What is the principle of psychophysical isomorphism?
What is its relation to the issue raised in the previous
question?

3, What is the difference between isomorphism and the
structuralist notion of psychophysical parallelism?
How are the two notions similar?

ea Rbhier, V. amice in Psycholo s Chap, 2,
28 rseychology _

The beginning of this chapter provides arguments for
the use of physiological explanations in pasychology which would find
acceptance among a large number of psychologists. Indeed, they are
probably more accepted today as the result of the rapid growth of
research in physiological psychology than they were in 1938 when

the arguments were put forth. However; the position is still a
controversial one,
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There are many who would welcome psyckophyzioclogical ree
search as useful additicns toc the unity of zecience and who would
shazre with KBhler the goal of being able to crosa the boundaries
from soclology to physies without having to cut through barbed
wire, They might even go as far as agreeing thait until such
transitions or translations from one level of analyeis to
another are made, mdch will remain wnexplained. However, they
would argue that there is much to be gained from continuing
to work just at the psychological level, particularly at
at present when knowledge of the neurophysiological processes
corresponding to psychological processes is very scant. They
would hold that most of the neurophysiological planatious
proposed for psychological phelomena are just as hypothetical
as the purely psychological ones. Thoy would add that many
people e deluded by the concrete sounding langusge of physio-
logical eplanations into thinking that the bed rock upon which
secure psychological knowledge could be erected.

These arguments are particularly applicable to XK8hler's
theory. Hise physiclogical explanations are less cubstaniial
thazn the phenomena they are supposed to exzplain, On the other
hand it should be recognized that the figural aftereffect work :
ie at least in part a consequence of the physiological theory. {
Hence the theory has performed one of the primary functions :
of any theory; it has lead to the discovery of new pbsnomena.
K8hler is currently engaged in physiological research in which
he attempts to obiain electrical records of brain field activityo
A paper in the American Psychologist, 1958, Vol. 13, ppo 150~
154, summarizes some of his Findings. We shall return to the
discussion of the role of physiology in peychology later in !
the semester, 4

In reading the part of the chapter describing brain fieled ]
processes, think back to the lecture notes on gestalt theory §
and connect the points made there with the features of the !
brain model presented by Kbhler. Once again, pay close
attention to the examples and to how the vhenomena they
illustrate would be explained by the gestalt physiological
theory. '

. L O PN
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Werner, Bg and Wapner, S. “Toward a gemoral theoxy of percepiion” B é e BPe 491512,

We study w.mor and Wawer'a sensory-tonic theor: of mption at this point
bsoause it is an offehoot ot tho Gestalt approach. As has basn mentionad seversl
times, Gestalt psyonclogy wvas not limited to thc study of poram:l.on. although the
largest part of its efforts and contritutions lay in that area. Heins Wemer re-
ceived his degres from the University of Vienna in 1916 and despite the distance
between the gay capital of the daeammg Au-tro-mmgarhn Expire and stark, Pmuhn
Barlin (tho hoze of the Gestalt mt). he was undoubtedly influenced by the
R i revolutionary paychologicel currents exmansting from the north. Werner tried to
study pomptul and cognitive develogment and personality organisation using

Gostalt mptc. His wvas cne of a mumber of such attempts at a wholestic approach.
| 8 views migit be seen as redical developuent of the Tevolutioazy idses put forth
(! by the c=iginators of the Gestalt movement.

( The 3ain stream of Gestalt paychology did not move in the direotion advocated
ty Werner. His work was used primarily by students of personality and child develop-
| ment, despite its perveptusl flavor. The Gestaltist mainstreamers did mot 1ike to

i deal with phenomena vhich oould not be brought into the laborstory for experimental
study. Despite the unempirical conmotations that many Gestalt views have for
Americans, grounded in Behaviorisw, it should be remembered that the proponeuts of
the theory conducted active experimental research progrems, By the late 1940's the
Gestaltists dominated the study of porception, they had beoome the "conservatives"
and were subjected to a challonge from & new left, (called the "new look") the

porscnality oriented wholests. We woll treat this new movement later on, for the

present it need morely be said that Werner's work found the unew look miliew s

', Dourishing one,  As is pointed out in the introduction to the artiole, Werner and

§ @ his younger oollesgue, Wammer, thought thd.r theoxry ocould serve as the synthesis in

i the dialeotic confrontation betwsen the Gestalt establishment and the new losk rebels,
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The promissory note issued in the article you reed was never delivered, Yst
the work is valuable because it emphasises the role of motor components in perception,
This 1s not at all a new idea; Titohnar placed 'creut enphagis on kinssthetic imegss
in the context vhich provided meaning for visual sensation. However, the Gestaltinte
Padd little attention to motor aspests of perception. Vermer and Wemmer showed that
one need not take an associationist point of view in oxder to incorporate motor as-
peots into visual perception. They may slso have.geme beyond the conventional view
of kinesthatic feedback., Their theory was also more compatible vith the ocomplax
oross-a0dal neurologioel interactions that almost oertainly coour vhile we perceive
and the close mixture of sensory input and motor output fiders in many areaz of the
: brein, Porhaps the major problem with the theory is the vagueness of some of its
i mjor conoepts end the 3f7iwulty of seeing ho thay oculd be gumeralized beyond
i (}) the phenomena 1m1m in the pexrception of dody location and ortentation,

~ 3¢ Vhat is meant by the projective nature of poroeption?
TS ‘What is the poradox of interecticn referred to by the authors? Do you thimk it
| is a paradox? Why?
| 3¢ VWhat is the meaning of "tonic” in the term sensory-tonic.
| | 4. What is the relaiion bstween the "tomic" aspects of perception and kinesthetio
stimlation,
| Se What is meant by functional equivelent in the sensory-tomic approach.
6 Vhat kind of field is envisaged by Werner and Wapmer?
T« What is the kind of equilibrium maintaining process in which the authors seem

most intorested,

: 8. What is the apparent vertical?
i J¢ What is the relation between the apparent vertical and the equilitriel axie?
2 10s What variables have been shovn to infiuence the spparent vertical?
| 11. Uhat proossses do the authors hold responsible for the effsots desuribed in the
i previcus question? Try to list thepostulates and sssumptions hpuoatly (or .
explicitly) oontained in their disoussion.

!
P
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What effect 15 the viewing of a tiited lins supposed to have on the oquilibrial

axis? How does this effect oompare vith the supposed effects of extraneous ;
stimlation and body tilt? Does their théory scoount for this relationship? g
Wist varisbles have bien found to influene the perception of the medisn plams? !
As in the case of the apparent vertical, not all variables produce the same

offo& on the perception of the median planc,

What do mthorl nen by "symmetrization?" What is the reiatienr hetveen this

conoept and Gibson's concept of "rormalization?®

What differencesdo the anthors suggest ooncomipg the effeots of figures and

grounds on sensory-tonic fields?

What i3 meant by vicaricusness? What observations have been used to illustrate

The author's use the stundard "it can easily be chown" technique in referring ‘
to the relation between direotion of walking while bliniZolded snd t1lt of the
apparent vart:l.cal with no Q:tmm stimilation. Can you shew how they arrive
ot their predfstion? |

What differences have %:san observed in “"symeetriszation” of rectangles and tpi-

angular or "direotional” objscts?
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Witkin, d. "The nature and importsnce of individual differences in perceptica, ’

Thie was one of the cerly papers in the "new look" movement, ke phenomena
desoridbed in it were thought to have rovolgtionary implicstions for the study of per-
oeption. At the time many believed that the woll betwoen the staid, blackercom peyo
chology of perceptual :l.msticaton and the ted.htly disroputable, mrky psychology
of the persomality clinic had been breached for eood. Kowwu-. the wall m'ond mOYS
durable than had been expected by the personality oriented researchers. Once through
the wall, their ignorance of the percgeptual terrain made them easy prey for the hawk-
eyed peroeptionists, After a few years of lively battle, the personologists retreated
and the wall was rebuilt,

Although the attachers felt they were carrying a new, superior insight to the

(mnoiﬁt land of the black rooms, th;y had very liitle impact cm the conduot of poY-
ceptual research. To the contrary, the personologists were influenced by the pere
osptionists. Although we cannot trace lis influence here, it should be noted that

moch of the current expsrimental work in 6go psychology and cognitive styles stems
from the results of the mew look war,

- Ve e e .
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Another phemomenon, common to most ideological conflicts, is that there were

dafectors on both sides. Witkin was one of these. Trained as = Geatalt psyoholoé&nt.
ks Lecame a personologist who studies used psroaption as a means of -tndying the

L T i i

subject matter at the cmtor of his interest. This reading is bmhted with the

one by Wermer &nd Wapner because ths specific perceptun.l phenonm investigated in
the two a9 similarx, '

14 What fecture is comion to the variety of ‘tes'&, situations used by Witkin?

2 What dces Witlkdn mezn Uy repression in perception? Under vhat oonditions does
@ ho think such ropression takes place? .
3+ In vhich aspeot of his results doos W:l.tld.n appear most :lntmatod?

% HRow mld Witkin's relulto be handled by sensory-tonic theory?
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Voodworth, R. and Schlossberg, H. Experimental m mﬁ; aecti.on’ entitled
"Parsult movements and the perception tion, * pp. 417 ’
1o What are the two kinds of eye movenents we make when ﬁhtim moving objects?
2. We perceive movemsnt when the oye is stationary and ths retipal image °

We also perveive movement whan the oye is moving and the retinal imsge’ -

3¢ What is the Pui phenomenon?

be What are the two "thresholds" inwolved in the perception of successively
flashed 1ights as the interval betwesn thin decreases?

Se Wt are Korte's laws?

6. What other factors influsnce the psroeption  the successively flashed stimmld
use in Pii demonstrations?

To lNote well the 4ittle discussion on the imnediacy of the effsct.

8¢ Wertheimer first introduced the Gestelt brain field theory in cornection with
the Fhi phenomenon; however, it was XBhler who deVeloped the theory most fully.

Koffka, K. Perosived Motlon. B & W pp. 368-37)

1. What gensral ebndit_i.on is required for the occurrence of a perception of motion?

2. Even though the general proposition referred to in (1) cannot be tested directly,
it does lead to another proposition concorning wvariation in the ase of perceiving
motion. What is this proposition?

3o What proposition did Duncker introdace concemning the percsption of motion when a

ko Relative displacement determines the p but not ihe
of perceived motion,

5. What 1s neant by the invariance of perceived motion? Under what conditions does
this invarisnce break down? .

6s Gestalt theory provides the sare eaplanation for real as forgtmboscopic motion.
The explanation is an extension or application of Wertheimer's laws of organisa~
tion, with primary emphasis on contiquity. Ons of the elegaat things about the
explamation is that is suggests a host of stimlus wariablss which ocught to
affect the perosption of apparant motion, Some of them have besn tried and have
¢ been found to produce the expected results, Koffia describos a few of these in
this selection. You will come across more in the other Koffka reading,
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oan't be predicted on the basis of Gestalt theory, they appear to be consistent with
the gener  idea of perception being determined by the relations among stimuli.

TRl A M e e e R o .

Wallach, H. "On the oon of visual speed.,® B &W, ppe 375-381,

he Which of Brownts findings does Wailach
pussling because the explamation Wellack
thereby weakening the paradox considerably.

S¢ What does Wallach do t0 show that the situat
and transposition are identiocal?

6. Wmat variable can be used to alter the degres to h transposition or constancy
taka plaoce? What appears to ba responsible for this Alteretion?

Te What aspect of the phencmsnological field is invariant in\ both situations?

as paradoxicsl? (Thie may be a bit
offers, is fairly evident,

1nio1v1ng & visual speed constancy

Koffh. Gestalt m’ Chap 7’ PPe 2&'3“‘.

Koffka's book was tho last and most systematic of Gestalt treatises. It 12 less ‘

polemical than Kohler‘s Gestalt Ps and considerably more detailed. The --

section on motion is a ATHoult one well worth study (as is ths entire per-

coptual part of the book). Ithmcu-photouunmbhynttbm

of ite development. The expsriments described here are real experiments, not

mt demonstrations. The theory leads to fad rly clear predictions, not just in-
tive hunches,

mm-m«.rwhmm;otlotmumnonm The points he
-mumm:«mmammunmmmmwwm
things you hawe read ebout the perception of motion. There is some slight owsrlap
in the materisl of the previous and present Koffka roadings, '

motion and hence to vary the nature of the moticn peroeived. Such experiments
. might be feasible projects. .

2 What do you think he means by the Bgo?
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3¢ ' What evidanos does his produce that supports his views about the Ego being a part
of the field? ' :

he His brief discussion suggests experiments in which conditions are manipulated to
vary the rols played by the Ego in ths perception of motion and hence to vary the
mature of the motion peroeived. Such sxperiments might bs feasible projeots,

5 The tem process distributions refer to the same things as Kohler's ourrent £lows
in the brain,

6, What does Koffka mean by the terms “dynamically identicel?® and “fusiom® (cf.
" (of. Note 6 far the Koffka seleotion in nil)

Te ¥What implication is drewn from the fact that two stroboscopically expossd lines
sppear at a shorter distance from each other than two parmanently exposed ones?

8. The Brown experimsnt discussed here is the same one treated in Wallach's article
on motion constancy.

9« What does Koffka mesn by the principle of displzcement in his discussion of
Brom's results? What principle does he suggest which makes it reasonsble that
constant sized objects with equal tiue velocities should have lower phenomenal
velogities in large rather than small fielde, Remember the phenomenon discussed
by Koffim here; it will be relevant to a topic we discuss at ths end of the
ssmster, vis., frames of reference in judgment.

10. Wt is mant by objective styobosoopic velocity?

11, What relation doss Koffka show between Brown's results and Korte's Laws? It
helps 4o have Korte's Lews before you as you pick your way through this difficult
pmssage. They are given in the Woodworth & Schloesberg reading. In their descripe
tion they refer to fzotors which make it likely that the two flashes will be sean
as simpitanecus rather tan in motion. The change from parceived motion to pere
csived siuzltansity can be thought of as an increase in perosived velocity. This
provides the essential link between Korte's and Brown's findings.

In looking at the relationship tetween the two sstc of laws, one must think first
of the effects that variation in distance or time between fiashes has cn strobo-
scopic velocity. Then one must ask what effects if any the change in stroboscopis
velocity will have on the perceived wlocity of apparent movement in the sirobo-

r scopic situation,

ne interesting question regarding stroboscopic velocity has not been rsised by
Koffka, although he seems implicitly to assume an amswer. 3Is the perceived 4
velocity of optimal stroboscopic motion always the same? Xoffka's discussion

on ppe 293~ appears to assume an affirmative answsr, However, his dlgoussion

on pe 295, of his zone law implies that this optimal perceived velooity is a
range, not a point, and that the range is inversely proportional to the magni-
tudoe of times and distances involved, '

Kotmmuuul equation of two previously ssparate phenomena biinge joy to
. the heart of a theoretically inclined scientist. Ry this foat he simplifies his
(g account of the universe and enables himself to predict new pehmomens. All the
/ variables which have been fiund to affeot phenomenon A can now be expected to
arfect B and visa versa, 7o be sure most of thess new predictions must be cheoked
enpirically, Tut AT the theoretioel identity is cormeet, all checks will produce
the hypothesised outcomes and after a whils one will be able to transfer knowiedge
from one phenomenon to the other without having to resort to empirical tests,

........
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Waliach, H. The perception of 95 1o

The m jor purpose of this 1ittle
demonstrations of relational determinat
of stroboscopic movament, the application
isation yields a large number of fascina
can't be predicted on the hasis of Gestalt the
the gener ides of perception being determined

is to describe some of the very coxpelling
the perception of motion., As in the case
the Gestalt principles of Sensory organ=-
edictions. Even when the phencmena

s they appear to be consistent with
the relations among stimli.

Wallach, Ho "On the constancy of visual speed.® B &W, ppo 315=381,

1. What is meant by the constancy of visual speed?

20 What is the explanation of visual spoed constancy which depends up n sise
constancy?

3o What is the transposition principle in the pesrception of velocity?

4o Which of Broun's findings does Wallach view as paradoxical? (This mey bo a tdt
pussling because the explamation Wallach fimlly offers, is fairly evident,
thereby weaksning the paradcx considerably.)

So What does Wallch @0 to show that the situatiors involving a visual speed constancy
and transposition are identical?

6. What variable can be used to alter the degres to which transposiiion or constancy
take place? What appears to be responsibls for this altexetion?

To What aspeot of the phencmenclogical field is invariant in both eiturtions?

Koffks, Gestelt Psychology, Chap 7, 2814=30%0

Koffka's book wes the last and most sys tic of Gestalt treatises. It is less
polemical than Kohler's (estalt L’E;‘&'Eﬂ considerably more detailed, The
section on motion is a ITMcalt ona 1\worth study (as is the entire per-

~csptual part of the book)e It is an example of Gestalt peychology at the height

of its development. The experimente described ars real axperiments, not
Just demonstrations. The theory leads to fai rly predictions, not just in-
tuitive hunches,

The reading starts near the begiming of Koffha's se
miss in the first few pages of the secticn have sl
things you hawe read about the percsption of motion.
in the materizl of the previous and present Koffks rea

ds Why doas Koffka \ind it necessary to introduce ths Ego dte the fiala

2. What do you think he means by the Ego?
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Hebb, D. 0., The Organization of Behavior

Introduction

1. What is the prcblem in the explaration of behavior that Hebb
believes neither field nor association theories have been able
to solve?

In his discuesion of parallelism, Hebb may misrepresent the views
of psychologists who use mentalistic theoretical constructs to' ex-
plain how a given stimulus eventually elicits a given response.

To say that a person is more frequently able to identify & tachis-
toscopically fleshed stimulus correctly when he expects it than
when he does not is not to argue thai a mental (nomphysicsl) event ;
the expectation, had an effect on a physical one, the overt identifi-
cation response. No scientific psychologist believes that there
are psychologicel (mental) events which are not at the seme time
physiological evente. The psychological and physiological everts
are two aspects of the same unitary process. The exact form into
which the essential urity of psychological end physiological events
is cast variss from one psychologist to another. The two wsat prome
inent forme are psychophysical parallelism and psychophyesical isgo-
morphism,

However, there are a great many evenis, of interest to psychologists
for which only %the psychological aspecis are known. Whon we discuss the
relations between these events and ones for which both aspects are known
or ones which are purely physiological, with no phenomenological or more
broadly psychological content, it may appear as if we are espousing an
interactionist view of the relation be:wesn mind and body., This danger
is probably mst severe in the areas o? psychopathology when we discuss
the genesis of hysterical or psychosomatic symptoms. The laywan often
interprots psychologists’ descriptioas in this area as examples of the
power of the mnind over the body. And in truth it must be -admitted that
scme researchers and clinicians in the area do not do much to dispell
the misunderstanding.

If one holds to Hobb's view that mentalistic intervening vauables
are at beat o be tolerated until we know more about the neurophysiology
of thought and perception, the study of the latter two as areas of
primary interest would eventually disappear, If we could trace every
reursl went between the exposure of a stimulus on & acreen and the
muscle novements involved in the production of a specific vocal response,
measured in terme of frequencies and amplitudes of sound waves, Hebbd
appears to believe that all rossible psychological questions will have
been answered. This is cortainly the point of view taken by F., H. Allport
(ef. earlier readings) and by many psychologists. Given this point of
view, the experiences of the subject which may have occurred along with
some parts of the neurological sequence are wimportant by-products or
epiphenomena., Since in this golden age of the future these epiphenomena
night still be difficult to measure so that there would seem to be listle
reason for paying scientific attention to thenm.

If, on the other hand, we hold that the pheronenological or meaninge
ful aspeciis of events occuring in an organism are Just as much a part of
the events as the paysiological aspecte, them a rather different kind cf
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possibility opens up. We might progress very far in the psychological
measurement techniques we use to infer the state of the psychological
aspects of organismic events. We also might progress very far in the
development of theories relating these psychological aspects to the
behaviors they determine. If this were to occur, we would be able to
nake very sound nrediotions of behavior from a knowledge of the en-
vironment of an organism and its relevant past experience or its

current psychologicel state. Nothing but the limitations of our measure-
ment techniques and theoretical creativity stand in the way of reach-
ing this non-Hebbian golden age of psychology.

To be sure we are very much more in the dark ages with respect to
paychology than with respect to physiology. Although this point has

- bsen mentioned before, it is still worth repeating that despite its

current tenighted state, psychological knowledge provides a much firmer
basis for the prediction of behavior than physiological knowledge. Tho
physiological theories that have been rut forth to account for the re-
gularities we observe in behavior are not based on observable neural
events, but on hypothetical extrapolations of these events. This is asg
true of Hebb as it is of K¥hler. Indeed, after writing his influential
book, Hebb wrote an article in which he discussed the C.N.S. (the
standard abbreviation for the Central Nervous System, i.e., the brain
and spinal cord) as the “"Conceptual Nervous Systemn."

Where does this leave us? 1In practice it leaves us close t9 where
Hobd really is. He is a very tolerant gentleman and is willing to make
use of any kind of data he can get in order tc understand how behavior
is determined. We can speak of anxiety producing excessive secretions
of stomach acid, if this helps us to spot and treat poteantial ulcer
patients. We can do this as long as we realize that what we really mean

‘is that event A, whose psychological aspect is anxiety and whose physio-

logical aspect is unknown leads to the exessive seoretion , . . etc,

We can talk about a motive or expectation affecting the probability of
making a specific recognition response. If some of you find it ussful
to translate the term expectation into a partially activated nesural
structure known as a cell assembly, go right ahead. You will be none
the worse for it, as long as you don't deceive yourself., Indeed in the
end the psychology of perception might be better off, because the trang-
lation might stimulate physiological research that will round out our
knowledge of the processes which intervene between stimuius and response.

(ﬂaagter g_:o

l. What does Hebb mean by the senscry dominance of behavior? What
observations lead him tc reject the notieon?

2o VWhat significence does Hebb draw from the electrophys.ological
evidence (e.g., brain wave recordings - EEG and direct recordinmg
via electrodes implanted in the brain)?

3. "Synchrony of firing" refers to a number of cortical neurons
firing regularly and in unison., This would bs necessary tc generate
an electrical field in the brain sufficiently powerful to be picked
up by electrodes attached to the skull.
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A critical phrase is "sersory activity is essential to the regulation
of neural firing, but not essential to initiating it." The dis-
coveries of the activating function of sensory imput to the cortex
coming through the ascending reticular formation (cf. Krech and
Crutchfield, Chap. 7) has forced Hebb to change this view. External
stimuli can activate the cortex, as can iaternally produced excitations
from other parts of the body through their effects on reticular acti-
vating system. Indeed one neural svent in the cortex, can excite

the reticular system which in turn increases the general level of
cortical mtivity. In this way we can see a possible physiological
aspect to gneral motivational arousal produced by an external object,
©.g.y & shapaly coed, by internal stimuli, e.g., pain, or by an

idea. All of this doesn't deny Hebb's point that muck cortical acti-
vity is independent of specific sensory inputs.

What is the dilemma involving the physiological aspect of memory?
Why are each of the two major physiological schemes, preposed so
far, inadequate? :

What is the distinction between primitive and nonsensory unity
according to Hebb? How is it related toc his oriticism of K8hler?

What kind of instability in the perception of clear figures is
overlooked by the Gestaltists, according to Hebb? How is this re-
lated to the difficulties we encountered in getting some of our
Geatalt demonstrations tc work?

What does Hebb mean by "identity?" What relation doee it bear to
generalization, memory and meaning?

Hebb mentions that Gestaltists have not recognized the distinction
between figural uaity and identity. This is not correct. Koffha
clearly distinguished between figural unity, (segregation of figure
from ground) and identity (perceived shape). However, it is true
that Gestaltists explained both in terms of field dynamics,

What two types of evidence does Hetb cite to support his view of
the distinction between figurai unity and identity?

This chapter returns to the dilemma presented in Chapter 1 and
discusses the neurophkysiological alternatives in more detail,

that meanings does Hebb give to the following terms?
equipotentiality, configuration theory, sensory equipotentiality,
equivalence of stimuli.

RemAmber Hebb's briei description of Marshall and Talbot's view of

how differences in overall intensity levels of retinal stimulation

are decreased as we proceed from retina to visual receiving ar¢a of

the cortex. We will meet a theory, later on this semester (vis.
Helson's Adaptation Level Theory) which may be relevant to this proecess.




99 b ajtaf

ke Why is the fact that a rat can transfer a response, learned to
a2 amall squaregto a situation involving a large square not '
necessarily evidence for sensory eqiipotentiality?

5. In reading, the experimental and clinical evidence brought by Hebb -
agairst sensory and cortical equipotentiality, be sure that you ses
the relcvance of each datum he preserts. (Some of the data are
directly relevant to questions raised in class about Gestalt per-
ceptual theory.)

1. What are the two kinds of traces mentiomed by Hebb?

2. WYhat is the basic neurophysiological postulate introduced by Hebb?
L It is important to note that the postulate might be correct without
i the specific mechanism proposed by Hebv (growth of synaptic knobs)

j being responeidle, Indeed, there have been other gpecific mechaniems
proposed, ' .

JM 5. 1In figure six, the gray areas represent cell bodies while the black
sk lines represent axons and synaptic knobs,

L f 4. Areas 18, 19, 20, are stripae shnlpud cortical areas runaning parallel
to the border of the two areas 17; (one in each hemisphere of the

ot brain) they are often referred to as the visual association areas,
'g Contralateral means on the opposite side of the brain; ipsilateral
(jﬁ means on the same side,

56 Be.sure to work through the firing diagrams in the various figures
presented by Hebb in this aand the following chapters.

6o What is it about the cell assembly that enables it to remain active
for periods longer than those involved single chain reverberatory
neural circuit? What iz the event most likely to disrupt the firing
pattern in a lattice of cells in areas 17, 18, 19 and 207

e T ) Mo T

7. Why does Hebb stress the enormous complexity of the network of axons?

8. What is the relation between the size of a cell asgembly and iis
eage of being associated (connected) to another cell assembly?
What dces Hebb say is responeible for this relationship?

T

THIE
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9. Uhy would time be an important factor in the devélopment cf stable
cell assenblies?

o i R

10, How does Hebb distinguish between the type of learaning that takos
place early in an organism's life and the kind that takes place
later oa?

1, What is the rolatien botwecen Hebb's point of view and classicsl
@ structuralism? How is it gimilar, how is it difforent?

. e A e e e e =
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In reading Hebb's discusmion of the importance of contours, re-
call the demonstrsations indicating the primary importance of cone-
tours in maintaining the perceptions of figures. Remember too
the importance of contours and angles as measures of figural
conmplexity.

What is the relation between contours and eyemovements? How does
Hebb explain the tendency to fixate angles and line intersections?
(Once egain recall Hochberg et.al., discussion of high informational
content of angles.)

Note that the cell asgembly, referred to the previous chapter refers
tc a structure growing out of = single fixation, i.e., a stationary
eye.

What are the neurophysiological aspects of expectancy (set) and
attention in Hebb's theory?
(Rote: he treats this point in more detail at the end of the chapter.)

What are the two recasons given by Hebb for the likelihood that the
cell aszel@blies corresponding to the separate angles of a triangle
are less likely to involve the same cells during the initial stages -
of learning to perceive a triangle?

(Note: the process of fractionation is involved.)

How does Hebb account for the generalization of leéarned responses
from figures of one size to those of another size?

How might Hebb's theory be used to explain the fact that 4% is easier
to get a rat to learn a visual pattern discrimination in a Skinner
box than in a jumping stand?

What finally is rcsporsible for bringing cell assemblies togoether
into a temporally unified pattern (superordinate structure)?

What is a phase sequence? How is it related to the celi asgsemblies
and the unified pattern referred to above?

Problems with "t", Firet, the conditions leading to fractionaticn
(see question 6) appear to be very similar to the formation of "¢,
yet fractionation and the formation of superordinate structures
appear to be opposite problems. Second, why shouldn't "t persist,
¢onsidering Hebb's statement that the average value of the eye-
movement vectors included in "t" is zero?

Both of these quentions probably can be answered satisfactorily,
without altering Hebb's ideas.

Agsuming you have solved the problems just mentioned, how might
Eebb explain our observation that one way of getting a reversible
figure to "flip" is to shift tho point of fixation?

Remember that Hebb's theory relies upon conceptual rot observational
neurology, although the former is more conzigstent with observation
than is the Gestalt conceptual neurology. It is possible to recast
his model into purely abstract terms apd simply deal with sets of
elements (sensory, ideational and motor) which become assocliated when
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appropriate types of experiences cccur. (See H. Peak, Psycho~
logical structure and psychological activity. Psychol. Rev., 1958,
gi.~325-346 as an example of such an abstract structural model.)

his is not to deny that the facts of neurophysiology played a
part in Hebb's creative activity. It io merely to state that they
may not be necessary. Indeed treating a cell assembly as a set

of abstract elements might facilitate the application of mathematics

to the description of the learning process. (Such attempts have besn

mades) To wrap things up one might observe that many neurophysiol-
ogists use abstract mathemetical elements and functions to descride
the operation of the nervous system.

B, taa.
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Deaber; W Esyohology of Perosption, Chap 2, Fart II, pp. 12-26, °

& 1. The first paragreph in this section is an erigrammatic statement of scme
of the major sudstantive and methodological problems in pexrception,

2 mtumwsmmmm mmtmthop@mptmtmb&tsa
oussed by Demder?

3o What is Dember's view oongcerning the distinetion detwesm absolute and
difference thresholds?

&

@Eﬂo 2y PPe 27"600
1o What 18 Dember's definition of a threshold?

2o What problem arises in the mpesurement of thrasholds beocause of the feot
that subjects msy nevor respond correotly at precisely the proportion
spscified in the throshold definition? Why iz this & thecretical as well
as a methodological problem? ,

3o ffhnt is an indicator response?
% what important difference makes the forced-choice indicator gmorally

be reading in this uhit, It actually should not have beem included in &
discussion of thresholds because as you vill learn, Tamnsr and Swets Teject

6o What are the advantages of the yes-no response indiocator?

Ts What is the difference botwaen the constant stimmlus aethod and the methed
of limits?

8. What are the two steps involved in Quadrant IT threshold asssssments?

9. VWhat steps are geerally taken vhen using the msthod of 1inits to oontzol
for tis effects of sequential precentation of stimnli?

i9. The ccmparison of methods used vith humans and animals is instructive
because of the light it sheds on the behavioristic way modern psycho-
physioists deal with their subjeot matter, Essentivlly they are inter-
ested in differemces in behavior, not differonces in experience, This
discussion also points to the ubiquitous problem of the validity of
yeroeptual indicators. :

@hﬂpo “‘0 .
, The material in this chapter is not direotly related to cur mior interest
@ in this unit. BRather it presants some of the information that has been

obtained using peyohophysical methods. This research area is sonetines
called semsatiis; it represents an unbroka 1ine of inquiry that gathared
zomentum early in the 19th century and wa; taken up by the "new psychology"
of Wundt, et al, : . |
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Galanter, K,

4
" 103

Contesporary Paychophysios, in New Diresctions in Psycholoxy Io

79+ 89=114 « Itroduction and section on dstection.

Lo

26

30
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With vhat type of unit do we measure thresholds? What type of data is
‘used to determine threshold values? _

Hovw does Galanter propose we measure response strength? What cther
measures have psychologists vsed to measure this varicble? (Hote:
the answer to this item must de culled from your general background
in peychology.) .

How can we alter the wvalue of the deteciion threshold without
the intensity of the stimuius being used or the sensitivity of the ob~
server?

Vhat is an iso-sensitivity curve? (Note in later readings, the oruvs
sill be called a response operating cherscteristic.) How does ove
obtain the data needed to plos such curves? '

What is a pay-ofl function? (Note: the tabular presentatioms of such
functions, as on p. 106, are often called pay-off matrices,

WVhat is meant by response bias?
What is meant hy noise in detection experiments?

Galanter's statement about the lack of imowledge about she intermctive A
effoots of backgrounds, stimuli (p. 110) is more extreme than is warrented,
In faot it is downright false. It ignores the cemtributions of Gestait
peychology and aiso the oontributions of some modern psychophysioists
vhom wve will study later. :

Study Pig. 63 it is an iaportant schematization. Ve will discuss one
very mich like it later this semester.

There is a printer's error ir Table 7. The 2¢ in ths lower right coraer
of the matrix and the 10¢ above it should bs exoalmged,

LIt .
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Swets, Jo Is there a sensory threshold?
How did Fechner and his descendants account for the faet that a

fainl stimulus of a corstant intensity might sometimes be detected
by a single subject and sometimes missed?

.Waat does Swets mean by the observer's response eriterion in the

method of limita? How is it related to variation in measured
thresholds?

What two variables are cémf@und whomr threshelds are assessed by
the method of limits?

What ia Swets' hypothasis regarding censory thresholds?

The quotation from Boring ié wrong in at least two respects.
Swets uses it merely to indicate the position he wishes to refute.

What is "the fundamental detection problem"?

Is the observer in Swets' basic detection situation dealing with
experience in an immediate or mediate fashion?

What does Swets mean by sensory excitation? What else besides
sensory excitation is involved in determing whether an observer
reports that a stimulus is present?

What prﬁ&uoea variation in sensory excitation when the

- same physical stimulus is presented at different times?

What two probabilities must the observer consider when he is try=-

ing to decide whether a signal occurred during a time interval?

What is the likelihood ratio referred to by Swets? What part does
it play in thé observer's decision about whether or neot a stimulus
vas presented during some specified intervel?

Yhat is the relation botween a response criterion of an cbserver
and a likelihood ratio?

When Swets speaks of inducing observers to change their criteria
from one set of trials to amother, he should say how this is done,
There are two basic wethods; nanipulating rewarde for hits and
misses and prebabilities of signal occurremce. Both of these are
digocussed in the Galanter reading.

What is tho operating charecteristie curve? (See Fig. 1 for an
example,)

HeGording o Swets® thaoory what detormines the chape of curve?

waat'is the relation between opsrating characteristic curve and
the ecriteriaz used by observers? :
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Q; 170 What is the meaning of the two bell shaped curves in the lower right
hand parts of the eperating ebavacterietic curvesa?

18, What 47 49

19, What was the procedure in the experiment whose date are presented in
k Figo 22 What implicatiecns deoes Swets draw from the results?

- 20, What was the procedure in the experiment whose data are presented im
i ' Fig., 3% What implications does Swets draw from the data?

2l s What docs Swets mearn by the experimental invariance of d'?

! 22, Compare Swet8’ explanation of variability in an observer's accuracy
L of detection of signals Of a given intensity with the classical

: explanations. In what way is the following statement true? "Whet
.% vas constant for the classical theorists ic variable for Swets and
'} vice versa.

i 23 Don't worry about (2E/NO)%; I don't know what it means either. You
; can understand what Swets is saying without deciphering the symbol.

2%, What value does Swete see in the theory of ideal observers?

}
E 250 Note a psychometric function is simply a plot of an observer's gorrect detecdtion
¢ (:f responses against the intensity of the stimuli he is shown, VWhen

. this is shifted to the right, it means that the observer must have a

& more intense stimvius in order to achieve a given level of accuracy

than would be the case with an ideal observer. The steeper the slope

the more rapid the rate of increase in detection accuracy as intensity
increases. Both of the departures of obtained from ideal psychometric
functions can be attributed to &ifficulty with very faint stimuli.

The answer to the next question states why observers have trouble with

- faint stimuli,

FRGEITTIY T AT LT gy ey

; 26.  What does Swets believe is primarily responsible for human cbservers
' falling short of ideal performance?

]. .

: 2% o Blackwell's theory is the one presented by Dember. Swets' equation
f (2) is the correction procedurce Dember gives, Dember was a student
of Blackwell at the University of Michigan, Swets, Tanner and Green
5 were also at the University of Michigan at the same time. There
was lots of lively discussion among them.

b 28c Don’t worry about the other threshold theories described by Swets,

: They are important, but you can't be «pected to learn much about thew
from Swets' brief presentation. The important point is that there

are a variety of formulations which can be applied to what was once
thought to be a simple situation., All of them are rather sophlsticated
mathematically,

o @EZ 29.  What implications does Swets believe his data have for how we ought to
I' measure thresholds? How is this related to Dember’s discussion?
|
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Miller, 3. The magiocal mmber sevin, plus or minus two:s some limits op our
e oapacity for processing information. P & W pp. 90-11%

lo What is the relation between information (as used in information theery) ana
variance? .

2o How might the correlation ocefficient statistic be used to measurs the PR
formance of a commmication system?

3o What is meant by absolute judgment? We shall treat this $0pic in oomeidemble
a detail later om. |

- ko what does Miller mean vhen he says that the chanrnsl capacity of s listensr for
o ' absolute judgments of pitch is 2,5 bits.

f 50 What is the effeot on channel ocapacity of inoreasing the number of dimsnsions
o along wvhich stimlus inputs might vary. |

o éo When we reach the capacity of a channel for the simultanecus transmission of
- { information from some set of potential events, hov can we change our mode of
commnicaticn so that we inorease the total amount of information transmitied.

To What difference has been observed betwaesn the span of absolute judgment and
the span of immediate memoxy?

! | 8. What is & "ohunk?" How is it formed? How is it related to difference
. referred to in the previous question?

"\ rostbemt, 3, Zerseptien a4 Gommmicatice

With Broadbent's work, we touch upin a very important area, s9 the pereertica
of spesch, This work stome originally from the interest of : lephone

in improving the effiociency of their commmication systems, but its theoretical
implications are also quite important. The chapter summaries whioch have been

' assigned are intended to inform you about the nature of the research that hes

; been done and t6 help you in reading the full length chapter assigmments, It

b would not at all be cut of order for you to read the remsinders of the chapters
: whose summaries are assigned,

Chap. 2 Summary

3 1, A frequent opposition made in psychologioal thaories is the one between

g central and peripheral determinants of phenomens. Peripheral explanations
: are generally regarded as desirable because we know more about shat he

in the sense organs and muscles than we 40 sbout wiat heppens in the brein.
o | It is therefore custcmary for the proponents of “‘veldist explanations to
v take scme pains to show that the phenomena upon .. ich they foous oould not
possibly be axplained peripherally. ' |

2o Is it correct to say that we carmot attend to two nossages at onoo?v Why?

I " 3. How i3 Broadbent's conclusion related to the problem discussed in the xeading
H > by Go Ae Millex? : |

4o What alteration would Broadbent make in the treditionsl behaviorist definition
of the term stimulus? (Cf. the mext chapter for more information relevant to
this question) : " |
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| 1s What relation is to be inferred betwesn the rumber of disoriainations an
organisa can make and the naturs of ths related neurophysiologiocal processes?

2, Broadbent's disoussion in the first few pages of this chapter is equivalent tc
Miller's discussion 2 his artiole?

3¢ Vhat phenomenon in visual perosptiou is analogous to the observation that
vhen a diffioult and an sasy message compste for attention, the easier
message suffers more than the diffioult ome.

% How does Broadbent explain the tendenoy to select messages on the basis of
simple physical qualities, e.g., pitch, ear through vhich message is received,
otco |

5o What is the meaning of the diagrem on page 437

'} 6. Vhat implications does the diagmm have for the demands made by diffsrent tasks
: , upon inforwation capacity?

e s g ST e

Chap. 4 Summary

1, VYhat correspondence does Broadbent see betwesn the effects of incretsing the
emount of information in a task and of inoreasing the fineness of the des-
( j oriminations vhich must be made?

2o After this chapter, Brcadbent leaves the spesch situation to study probiems
involving attention end information oapacity with other stimuli.

Chap, 5 Summary ‘
1o Vhat does Broadbent appear to mean by £ilter bias?

20 Compare his filtsr biasses with the determinsnts of attemticn discusssd in 1
connection with Titohner's view of attentiom. '

3o Bessure that you underatand the cosmon strand running through the topics at
. the end of Broadbentis summary.

Chap, 6

1o Mark well the few sentances on the value of applied research. This is a view
vhich is sorely neglocted by most academic psychologists. Ve will rotumm to
it in our discussion of Brunswik's view of pesychological ressarch.

2 Mﬁr Mackworth's olook task; it is referred to quite frequently in ¢hoe
vigilance literature, .

5o Vhat conditions have been found that reduce the decrenent in acouracy durdng
@ the course of long vigils?

- | &, What has ueually been found oonceming the effecis of signal intenaity and
| duretion in a vigilance tesk?

R e
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o It would be vise to remember the variabies wvhich have been studied in
relation to vigilance behavier.

6. EHow does Broadbent try to expiein vigilsnce decrement? ,

To What is the inhibition explanation of tho vigilance deorement? (Wote this
- 4 oMlutothofmrthﬂwmttmdinthclmnmtn; however it
is tesed on a classiocsl rather than an operant model,)

8o Vhat evidence does Broadbent offer against the inhibition view?

Sc What is the aignificance of experiments in which ©ie mean inter-signal
interval is held oonstant tut the varienoce among the intervals is varied?

i0. Which aspsot of vigilance performance is hsndled well by expsotancy theory,
vhich is handled poorly? .

11. What observations are seen by Broadusat as embarrassing to the sotivation
thaory of vigilanoe behaviox?

12, What is the distinotion between paced and unpaced performance tacks? How
~ does bshavior differ in these tasks? How are these different behaviors
believed by Broadbent to result from the same process? :

13, What relationship does Brosdbent propose between blooking and the operation
of the filter?

34. What are the two aspeots of behavior in the vigilance situation with vhioh
Broadbent's discussion is most oconcerned?

18. Whioh of the aspeots, referred to in the rrevicus qnoation. is best
accounted for by filter tlieory? Vhich theories do best in acoounting
for the other aspect? _

16, How does Broadbent combine the several theories to assount for both aapects
of vigilancs behavior?

Chapo 9 Summary

1. It appears as if one of the major functioms of porcéjtion is to prepare
~ "dapats for storage in memory. In this sense parception is cleariy more

than an epi-phenomemon. It has also been suggested that the olarity of
the perceived material will affeot the nature of the long term storage.
Stimuli at the periphery of attention mey be stored in acoordance with f
prinoiples vhich differ from those governing the storage of informetion Y
at the foous of attention, This distinotion, although far from proven, .
has besn used by psychoanalytiocally inolined students of percepticn and
cognition to explain some possible «ffects of peripheral stizmulation on
fantasy, dreams, etc. VWo will have more to say later about this and i
about the genermal relation btetween perception and othexr cognitive pro-

cesses, Yiz., memory and thinking.




MeGrath, J. Jd.y Irrelevant stimulation and vigilanoe performance.

Mauﬂ.»otashplomntammum&doﬂmumnouﬁw
vmwm.mm'smmmmmmamm. The first two
are designed on thouampuonot'anopposltaonmthowovimofﬁgnanm
The third corbines the two views, Porh.p-thonoctintonmmmmlpo&ubto
hu&abmttmmweaiothmmoofloohmomﬂﬂlyatmmadma
of a study before acospting its sonclusions, Sometimes experiments,

purportedly
.-doaigmdtotoatathomuenldoﬁ.vaum. produce negative results which stem from

w.trmhumotthmmboopomuom rather than becauss of flaws in the
theory.

1, thmmmmammmmcbedcmmmm
otmmmmvaﬁonMcoxﬂiummmotthawma?
What was the rationale of this prediotion?

2.Jbatwasthomdicumdnuvadfrmnrmdbont'athmintmmw
exporiments? wmmummmmumammr

3. What was the prediction in the third experiment? What was its rationale?

&, m,mwo,umomnm.mmuﬁmmmmmm
control condition decline as tiis watch progressed? ‘

Jorrison, H. and Pickett, R., Vigilance: A review and re-evaluation. (Reprint)
Msnﬂwiéuaimdtortwomsom.'nmumpmmatinmer

~theoretical approach to the area. (Itdooaampecumrthatauchadmlo |
. Situation can elicit so many complicated theories.) This is an important approach

boomaomﬂ.ikothoothom.itisbuudondeod.ﬁmpmsm. It derives most
mmymmm@mm. However, the decision model, zs has
auready been noted, is applicable to areas of motivation, social Antercotion, to
involved in the more maoroscopic soclal soiences of sociology, economics
and political scisnce and to t:: new technology of opsrations research. (It is

The second reason for the assigmient is that it provides a well cwravized, up
to date description of theories, data, and applications, You are requirsd to

1, The analysis of a generalized task into its components is a standard
starting point for operations research., It is anglogous to the analysis
of routine mathematical operations into their basic arithmetic and logic
camponents that ocours in computer programming. Of particular importance
here is the distinction between orientation movements and observing
regponses, It is the failure to accept this distinction leads to criticiem
of Sidmner-ian analyses of vigilance behavior (Cf. Jerrison and Wing, in
Buckner & IMcGrath, Vigilgnce a Svmposiym, pp. 28-43.) Obeerving responses
correspond to the central aspects of paying attention, A

2, What distinction do the authors make between detection studies and
vigilance studies? What plays the same role in vigilance that dacisions

~ about the possiblo pressnce of a signal play in detection?

3» Do not be misled ty the acknowlsdgenent of Holland's work by Jerrison
and Pickett,. Thcurmyhaveboon:ﬂmuhtedhwhiswoﬂc. but they
éisagree in an important way about the nature of observing responses,

(Cr. comment No. 1, above.) | o
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12,

o

to obsarve?

What umpumiagemmmm:mtahommintboma
situation?

, sxanple
thoanthoraiﬁimﬁthoabtnctlypo&nﬁulmtmoftuom
response., Itml_mmcwwaMMM@i
mnt:itmmmtoametdnemm. All that
wumumtmummmmmwmttww
ommuspm.thoumbtmateduuthvcmmtma
singlepmcosa,uhichmocmuithmingd-poeaornm'?‘th.

The expeoted value equation, EVe (probability of an event) X utility
cvm).usedeorrS.sonandPickottisthoatMm. Ao they
noto.thentintytomiathotoughmtooponﬁm.
Evmthoughthqumotmmmwuspatumthowoubformch
thevigﬂiehept.ﬂwdomakoanaasmpuonaboutobangeainthu
mntyd\udngthecouraeotthovim. Wiy do they assums this? -
mtpanndsdothoauthmmbommtheuwmdothartheomﬂ
Whataammptimdouﬂonandmbinomrtoaplythobpormgmeh
to vigilance? Itmmpaemarferaradioalbahmmnto'stw
& perceptual process, Peroeption generally implies experienceé, cone
aclousness, atc..andthenmnotbonevedtvbehavimdautoba
amenable to study. ‘l‘hiaappamntproblnmiawemtwmdbﬁnhg

perception to mean overt response. This redefinition allows some intereste
ing behavioristic studies to be done in situations normally used in

perosption research. Mmhofthocumubwork'!.nthooldmd,
thmshohummntaﬂobamor’momwmdmmmmm
of view, Smofthcuat\ﬁioawhmnudoﬁudmpumthatn
mustoudatasmamwhichuumutmthemrnatudyot
behavior (e.g., operant conditioming). Others, 1ike Jerrison's, appear
to overlap the conocerns of traditional students of percsption, However,
it should bt clear that Swetset.al., Jerrison and others are indesd
behaviorists, quonotattmpttomormkomtmmabout
experience, ‘

What theoretical significance do the authors attribute to the fact that

mmumt&onuspomaamtbohnrdtomkoinmorforﬂonand'amm&w

1llumination responses. As was mentioned earlier, the latter fali under
theheads::gotorlamtationuapmaoa. :

Wihy should weak signals, whichmsﬂnatgangamghtnbomorte‘dat
high levels of accurecy in alerted obsorvers, 1ead to sharper vigilance

decrements than strong sign:15? Use the decision theory t0 answer this

S S
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Seiiam, H. and Pickett, R., Vigilances The importancs of the elicited
rate, . Repzing

This artiole follows the decision making view of decision decrements.
It can also be seen as relevant to the role of expectancies and operant
Phemcnena in vigilance. As you will recall both of these have bsen in-
corporated into the deoision epproach. Note that this study uses the
kind of vigilence situation in which non-signal stimuli are presented
regularly and the signal  simply a variation of the. nen-signal stisulus,
In this respeot it is rathier different than the tasks shich resemdble tho
monitoring of a radar soreen. :

1s Vhat vas® the independent variadbie in this study?
2. What were the results and how were they explained?
3« How would Broadbent's f£i]ter theory account for the findings?
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Reading Notes

Erikgen, C.W. , Digerimination and learning without aware-
ness: a methodological survey and anelysis.(Bobbhs«Meryill

Reprint from Pgychologisal Review, €7, 279-300.

Background

Charles Eriksen was trained as a clinical psychelogist
at Stanford University. His early research was in the

area of the effects of psychological defenses on the
recognition of anxiety arousing stimuli. From Stanford

he moved to Johng Hopkins and into e department noted for
its rigorous quantisative and psychophysical tradition.

His orientation in this atmosphere underwent a drastic
change. With the exception of some studies in general
Judgmental processes, his work in the past dozen Yyears has
been directed at : debunking pcorly dome and carelessly
conceived experimental work¢purporting to show some

effect of unconselous processes psychological defenges, etc.
in perception, Although he may be a bit too sweeping in his
eriticism, generally his ideas and work ave very eound

and deserve careful aitention.

Questions and comments

1. What is the usual operaticnal definition of awareness,
in the s tudies considered by Eriksen?

2. What are some of the shorteomings of verbail. indicators
of awareness?

3. What are the two questions that can be raiged
concerning discerinination without awareness? hich
whie

4o What is it about responses to meaningful stimuli/
mzkes it unlikely that we ean respond emotiocnally to a
stimulus before we have enough information about to identify

it?
8. What is meani by subliminal conditioning?

6. What is Eriksen’s eriticism of Taylors experiment
in which subjects were conditicned to make & GSR to
@ geometric figure presented below its idehtification
threshold?

7. What problem is there with the Newhall and Seawrs
dava, which showed that a finger retraction respense

8¢ What is the implication of the threshold value
obtained by Newball and Sears using their cenditioned
regponse rather than a verbal fesponse?.

. 9o What are the implicaiions of the threshold data in
- the Dulany and Eriksen experiment in which thresholds.
obtained using GSR responges were ¢ ompared to thresholds
obtaired - ing two verbal report methecda? :




10, Eriksen's deseription of the study he did with Dulany

may be a bit misleading, and will therefore be described

in a bit more detall here. They used a two alternative

forced choice indicator response, a yes-no indicator,

and what amounts to a GSR forced choice indicator. To accomplish
the latter,they conditioned the GOR to a light, by pairing

the light with an electric shock, in the classical procedure,
Once the conditioned response reachesd a eriterion they measured
the threshold by exposing the light dufing one or the other

of two consecutive time intervals. The time interval which had
the greater GSR,; was taken as the one in which the GSR indicated
the signal had been regceived.

The results of the stuuy indicated clearly that the verbal
forced~choice was more sensitive to the presence of the light,
i.e., produced more hits than the GSR, holding the number of
bézais with each method constant. The GSR forced-choice
response was more accurate than the yes-no response indicator.
However, a direct comparison can't be made between the yes=no
and GSR indicators breause the F=tter was a forced-choice
procedure and the former was not. It is difficult to see
how one could use the GSR in a manner analogous to the yes-no
response unless one selected an g priori ctiterion which the
G8R had to exceed before it would be considered as having
indicated receipt of the signal, It might also be possible
©o use the GSR rate during catch trials as a baseline and
consider any GSE which departed significantly nr by some
pre~determined amount from the baseline as equivalent %o
a yes response. ‘

As we will note below, it is not clear that the forced
cholce response is appropriate to the problem of discrimination
without awareness and therefore the use of the GSR in tha ‘
forced choice paradigm might not Im provide the damning evidenece
Eriksen appears to think it does.

11, What new kind of analysis did Eriksen perform in
his replication of the Lazarus and McCleary study?

12, What are the three possible relationships between
the percept, GSR_and verbal response considered by Eriksen?
Which does he believe is correct? Why?

13, A partial correlation is the correlation between
©Wo variables, holding a third variable constant. It is
performed to see if the correlation between the twe variables
is independent of the third or whether it is a spurlous consequence
of wariatiom in the third,

1L, Eriksen makes a mistake in his description of Dixenf?s
procedure; Dixon used a desecending mebhod of limigs. Ha
started with the line clearly above threshold and reduced its
intensity until the observer said he could no longer see it.
This is likely to give a lower estimate of the threshold than
doing it the other way around because the observer knows
what he is looking for.

4o What data did Puhwer and Erilksen obtain indicating
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that Dixon's explanation of his data was incorrect? Whait was
the explanation advanced by Eriksen and Fuhrer?

look at a response which indicates that he is aware, not any
old response. Eriksen would have us accept the production of
any - - verbal response to a stimulus in a diseriminative
fashion as evidence of awvareness. But this is assuming an
answer to the very problem we wish to investigate, By definition,
correct forced choice responses that are significatly related
pbroduced at a rate significantly better than chance are
evidence for awareness, If Eriksen is correct in rejecting
observers' reports about their awareness, then he ought to
conclude that the problem is insoluable, rather than concluding
that there is no evidence for discrimination without awareness,

Eriksen may not be Justified in brushing aside
phenomenological reports so easily. We ought to apply the same
criteria to judging the adequacy of these responses as we apply
to the judgment of the adequacy of any other responses, namely:

a) £s the response capable of conveying information
about the aspect of the percept in which we ars
interested? For example, can we rely upon a language
vhich has only ‘two words to describe color as an
idddcator response in the study of color vision?

complex to be coded accurately into just two categories,
Eriksen is quite aware of this criterion; he mentions
it ony ps 291 in his discussion of r esponse bias,

The appropriateness of the response system we allow

the observer to use is not merely a matter of the
number of categories. The content of the categories

is also important. If we want our obsgerver to tell
us_abcut color, but don't allow him to use

color names, he will not be able to provide the
information we wish., - -

b) Does the observer know how to use the response
system we make available? For example, asking
most people to draw what they sse when exposed to
a Rembrandt painting is likely to provide us
with relatively little information., Similarly,
asking children to draw what they see and then

~ taking the drawings as evidénce r'or the peculiar,
unorganized nature of childrends percepts is an
inadmissable procedure.

¢) Closely reléted to the previous point is the
question of whether the oberver and the experimenter
mean the same thing by the language being used to
describe a percept. This guestion can never bhe
- ansWered with complete certaintiz:: in perception
or in asy other area in which people commuriicate
to one another. Neverthelass Some precsutons can
ve taken to rule out gross misunderstandings,
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d) Is the observer motivated to use the response
system as accurately as he can?

Using these criteria, it is clear that the foreced choice
resronse system and the yese-no resronse gystem have serious
drawbacks. The former is simply not relevant to the questioy
of whether the observer was aware of a stimulus, The data
it yields can answer the question of whether the observer
can respond differentially to the stimulus, but the observer
need be no more aware of his differential response than he
is of his pupillary adjustments to lights which vary in
intensity. The forced choice response is not able to provide
positive or negative evidence concerning the observer's
awareness,

The yes-no response is oriented toward the aspect of
perception we wish to know about - when studying the problem
of discrimination without awareness or subliminal registration,
as it has sometimes been ecalled, Unfortunsgely, it is too gross
to be a very accurate indicator. It is very much like our two
word color vocabulary being used to convey a person's experience
of all the hues in the spectrum. There are many states of '
awareness or levels of awareness between that which we find
when we focus on a clearly illuminated stimulus and when
we are presented with a subthreshold stimulus off to the side
while we are concentrating on something else, perh~ps in another
modality. Too little attentlion has been paid to developing
differentiated response systems to handle the complexity of
the aspect of perception we wish to describe. The closest
we have come are the very set of responses Eriksen wishes
to disecard, namely ratings of confidence in our xXeEx yes
or no report, S

There seems to be no reason preventing this system
from being developed to a point where it satisfies our
criteria. Subjects could be trained to use the response
in the same way that thoy are trained to use any rating scale,
We would give them experiences drawn from all parts of the
-continuum we wish them to describe™give them feedback about
tie stimulus which was presented after they describe it.
Once we we get the : : observer to use the responge in a
manner which is correlated with the stimulus variation, e.go

a gradual increase in certainty as the

intensity of the stimulus is inecreased and close to zero
certainty when giving false positive or faise negative responses,
we could use the respcnse like any other. Swets has used such
a response and has shown that it can ' _ generate
the kind of relationship with stimuli just described, The
training of observers in psychophysical”studies is a standard
procedure, even with forced choice responsesystems. With these
latter systems, one of the things accomplished in training is
to get the observer to keep trying even though he sees
nothing, i.e. claims he is aware of no stimulus. Naive
observers get discouraged under thesc circumstances and begin
to make random or systematic guessesy which are not a function




Aruitoxt provided by Eic:

of sensory processes but of some hypothesss they have concerning
what the experimenter is likely to do or, when matters are
really bad, a function of a diabolic scheme to louse up the
experiment,

: The final comrent on Eriksen's criticism of confidence
Judgments 1s his appargnt assumption that all observers should be
aware of a constant stimulus intensity to the same degree. (p.293)
This is not reasohnable. Just as observers have different
detection sensitivities,so too they might well have different
awareness reactions to. the same stimuli. Indeed individual
differences in vhat Eriksen calls criteria for awareness might
be a very fruitful area of study, especially for psychologists
interested in personality.

16, The Klein group has done the best work in this area,
Some of their studies will be reviewed in class. We will soon

have the equipment to carry out this kind of study using metacontrast

17. What is the flaw in the Shevrin and Luborsky study
on subliminal effects Wpon dreams and images?

)
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"1 relt that the availability of leeture netes anéd
reading questiens fer use in m{.-uo- vith reading was
very helpful. It made me s 1little better able te bring wp
diffioult poimts in class -- smd to gave mere time ia clase
to cdiseusa them.

"Se far the overall class plam of rlemtiful desonstrations
and discuseion of them, cembined with ciscusaien of the
rescings has beem very suceesaful. It strengly reinforces
the meterials ia the reacings amd rradually builds W & clear
understending of the Lheoretical positiome iavelved ams the
relatiom of the sxperimenta) work to the thsoretiocal bases.
"he handling of the sxperimemts Lo roimt out the weaknesses
And jaconsistencies of the theoretical “ase was extremely
valuaile in that first, it preveated the as tion of
theoretioal adsslutiom, and at the same time how 4t is
Fossible to go abowt attaskiag a theery through en wental
seans. The cespastration of the meanms of editing limes of
research ana specifiec problems in order to preserve a
theoretical pesition was sles an enlightening lessom.’

"‘he most unfortunate aspccts of the demomstrations was
that they somwtimes 7Teiled to Jemonstrate the phensmena that
they uers supyosed to. :ven whun this happened, t.hey were
extremely belpful end pley a very ispertsnt part ia the eourse.’

"It 18 difficult to evaiuate the Cclazs deusastret{oms
a8 & whole because i felt tiisy ranged froa exselleat to poor.
The Jansfeld and the rotatiag trapesoid ! founu to be
particularly msrthuhile becsuse they illustrated phemomena
which are difficult to conceivo of without first having
exreriensed them. As i reeall, I did not find some of these
auring the Jestalt sectioca as werthwhile.

I fowwi the class discussions te bde the best part of the
course. Thoee days of ewmbagrassing silenses when nobody
had mace iU to the reserve room were msore than coupensated
for, 1 felt, Ly those escasiens ¥hen the assignmentes were
conpleted. I thought we weni imato sowe of the e&x tal
ovidense im sush dept: that oftea I really got a feel for
whot was koswn amd what netleds could be used to test some
of the propesitiems. I think thst By ow ability to
eriticise some of the resesrch was strengthened by this.

I have mixed feelings abeut the experimemts wo did.
—-ometime Detween Lre initial idea and the 'inal eresution
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and srite-up something chenged. My interest lagged, the
experiment oa. I learwmed that the differemse
between patiense and a sense of ftility wes emtirely

b ive: that 1 ceuld patiemtly Sry varieous sgsbimetioas
of designs watil I stumbled upan Lhe 6orrect metled because
the experiment was ¢we in a week amxdi I, therefore, wpuld
discover some way to test my hypothesis withim that week.
rutilivy was there, also, lewever, the numd feeling eme gets
while canging one's head against a wall. I did lears that
concusting exrerimemts was mot the sasiest task in the world,
that the theorctical difficulties are iore than matched by
tractical yroblems such as getting your sub jeets to respond
trie way you want them te. Many times . wished my subjects
hed haen rats rether than Haverford students, "

"1 felt that vour written wiplanitions and cosments on
~ha reacing were very helpful. 1 found it most useful teo
use thom as a t and review of the reacing after it
hnd bDeen done. .ihe quwstions were a good test Lo see if
had recoenised the cifferent »roblems ciocucsed in the
resaing, - jot i ot wore out of the part of tue course
that wa3i takea ut & slower pace than the latter part that
went quickly. I noticed that you alowed concern that you
had lightened the work load in parts of thégp course. I
don't thimk you should worry about having dome this.
Perception 1s the first course that rcally showed me the
benafits that loverford can offer. Uf course the small sise
of the clanns helped make aigcussion Letter. However another
factor that contributed to the quaiity of the ciscussion was
the fect that we had time to roally think about what we were
readin;. wve almso thouyht about it with the icea in mind
that we were roing to have to uiscuss it the next day. This
attitude plus the astual ciscussion sade the ecourse gotttr.

I'm not really sure how helpful the demsnstratioms that
we were showa were. They aid make the phenomsna we were
stucying more clear than they would have been if we hadn't
soen them. I did notiev sosetimes that I did lave trmubdle
imagining what the readine was discussing unttl ! eaw it.’

"L.nonatrationc, persoral experiance with the phenoaena,
awu indiviaqual projeets are perhaps wore valualle im this
course than in any other. JSince all of us bave done a
Freat deal of cerceiving in our lives, we are at least
sobewvhat qualified and capable of having insights into "what
is really zoing on" and resultiag opinions of the validit{
of proposed theories. Liscussien i{s a vital aspeet of this
courese as are denmonstrationa ana prn fects. The "1ab™ period



is an exsellent way of wmupplementing the uf-hr class

periods. Ia the parts of the courss whied lead themselves

to demsastration, I thiak the bamt methed of tesshing is

to have the studemt (whe has deme the readiag) observe the
eaomota, sad thea try te explain it in terms of the reediag.
re i3 Do betler way te insure an wnderstantiag eof the

msterial. Also, te try to ecsmeeive of experiments which

eould bs dome to prove or disprove an b 1s exgsellent

anl necessary preparstion for the psyehology stwdent. "

“I talok the question sheets 1ia the begi of the year
were very valuable, and thewgh it means a lot of work fer yow,
it wuld be wel) worth it to aake them owt for more of the
course. They nal »e ruide my reading and foeus xy
attention on the rtant aspects of the material. The
lecture notes u.d.ﬁtor a8 a substitute helped to censolidate
the sateriasl, Sut led to more not--:::::: and less thinking
since 208t of’ the qQuestions wers aa » B0t asked.

“42 has been the case for tb. eatire semester, thz most
interesting and striking sections were those with demsa~
strations. The transactionalist section amd th~ Neld sectisn
ware eertainly two of the most interesatiag of the semester.
The demonatretioms were mot only fum, bdut rade the material
eugh clearer ani more vivid ia the nsmery.'

COMRENTS UR _P'CIFIC BUT' S AW [f2 QMTTRATIONS

; "1 felt that ths demonstrations wers very useful in

| kinetic derth percertioa. 4lt the reading was pretty

: clear om this sudjeet, it was still difficult to imagime
what the sudjects in these exreriments were actually seaing.
The same was even mare ¢ru2 for the diseussion of apperent
motien of fixed objeets such as the two dots. Set oaly seciag
the motion tut haviag the various phases of it jeinted owA
( 1 ¥ ] i.l’fuo“

‘The claas uiscussioms werc less than stimulatiag]
thimX that this was due to the faet that wes 89
diffioult. A lecture would rave boen bel .

" The Swers rouu-! was the moet difficult that we have
had in the course. could not understand him et all
howsvar, youwr readin netes hel fimmensely in chri}ytng
terma; your readiag notes yreatly clarifiec maamy of ‘wets'
constructs and yore imjrortantly ravs us a gmood rarsfective
into information theory.
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‘ “The time speat on the cesomstrations of festors

' iaflusneing rereertioa of motion was wasted. The equipms .
Just dic aet make it easy Lo see the relationships detween
the variables influencisg the perseption nf rovement.'

“The class experiments on ‘uchs' transparonsy h;}pid
cemnsideradly ia mderetandiag the readimgs. Kush af the
description of the set-wp of equipmesnt ia rwchs was mesning-
less 1 you didn't know wvhat the equipmeat looked like.
The class experimeat should have besn rivea before the
reading of Fushs.

The lecture notes on the quantitative study of form
added oreadth to the very brief uochberg, lcAlister “figural
wodness” artiele.’

‘The mimeorrarhed lectures and questions wers vary
valusdle. The desomstrutions were goed at the Leginning,
but often were weak in the last two weeks.

The strusturalist section was covered adequately and
interestingly in a short tixe. aerc tho class demonstrations
with redustioa screens, stc. were very eoffestive in fllumi-
nating the strusturalist method.

Lemoastrations, like the wche transparency one toek
so long, and -nrtoi 20 slightly that [ felt seme of the
tims would have better spemt in dissussion. e Lelp with
the demonstrations would be to have cme studant eome in
bafore ths lab or class ond prepare the uemoastration with
the instructor. 7Thus you would have at least ene succesaful
oud jegt who could haelp the rest of the class Lo see the
deacastration properly or at least to batter understend
what 18 supposed to haygc-. it woulc also help to iatroduce
students to the use of lad oquxr-nt anc teshaique.

Yhe demonstratios of the tallach experimeat was the
108t im;ressive and imstructive. Un the other hand, the
demsastratioa of trsasperency dida‘'t ledve xo with the
feeling that seeing is beltieving.’

"It vas unfortumate that the iushs transparency
devonstration did nut work out as well as boped, since the
dezonatratioms are usually =ost helpful in understanding
the Jiffiewult readings like :uchs. The »sllash demonstration
w“as8 Mo,

! fine the reading notes and questioms a very bdig 2id,
though I sometimes forget that they exist when [ go tc read
the exreriments. ! fesl that they are saving us a (ood deal
of clase time ‘or deuonstrations and our ewmam susstions.
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COrPARISON OF NRiw ARE CONVUNTIOBAL PARYS OF TH: COURSK

"'The ehief imterest of this part of the sourse was in
the deroustrations, >oth theee of “idsemiam and trems-
setionist theories and that of leld's. nnrortun.toly the
classes, withewt the r and legture notes ¢ ‘mlo us,
were not a8 clear as some of the earliar omes. '

"The Class .eronstrations were grest and usde learning
sasier and more concrete. The citteed notes were of
helpr and should be extended te cever the emtire course.

"As 8 final point 1 would like to say that it is unfortunate
tnat we do not get any reading questions any loager.
Althou;h they wers xore iaportast in providiag cwss to, for
exanrle, Kehler's work tham they woulc be for Glanser amd
Clark, they would be helpful {n showing the studeat what
poiats of reading must be taken with a grain of salt, what
points are related opecifically to other articles, ete.’

‘1l still look bacr to the .j0lden .ays when we had readins
notes, an¢ {ind that the YXeroxed  ecture notes are toe bare.

' The resuzing outlines were nelpful in aifting out the
majin points «f the reading. it 13 &lso » good ides to ge
over these outlines in class. Jme thing 1 misaud from the
rrevious unit, however, was the cl::3 desonstration, whieh

did not ogour often in this umit. (Uf course I s aware

that certain sudbjects lend themeeclves cwors readily te this
kind of demonstretion than others. 1 ar marely poiating out
that these dexonstrations were helpful in rfixing a peiat of
information in the student's mind.)"’

CRATICIER UF MITLS (This i AD evaluation written by a stuwdicod

"This wes the first large section in the cowurse im whieh
we were not given fairly ecomplete series of reading netes amd
Questiona, se 1t is mew possible te assees the velws of these
study aids wilh a little more perspestive. JNone of the
reacings ia this section was o difficult and leagthy that
these notes and gquestions would be esseamtiel te strusture
the saterial inlo soms sesaningful orgasisatiea, amd perhaps
for thie reason they were ot uissed as muwsh as they might
have been. Hewsver, there zre two possidilities:
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Appendix IIX

“eseriptisns of Apperatus
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Sanalals

The “Gansfeld” doviee prevides fer asarly “-{h“l’ hemege-
S00us Mimnlation of an ocbesrver's emire viowal field.,

curved sereen \48° x 73%) of trensluesst white plexizless Lo

evenly m—sntutmmﬂbuohuwnuhtnﬂd
the sereen (om the fnside of the eurve) with hie faou abeut 10 fmehcs
frem the surfeee &t the miedle., [ark ewrtains Yohind the obssrver
mummm;nmumuuumm
wwanted reflestions which would 6isturd the homogenaity of tdhe
field., Lights mounted st the and bottem of he os A the
oWlaide are direstsd toward any light-gslored swurfase preferudly)

a cormer of the reem) adout five feed away. The l!ight dtt!\u{z‘
reflested frea this surfeee previéee the even {1lwination of

sereen,. Thne sereven amsi (bs ii"{%ﬁ{:; frame 2vr s rmtad sa a

delly; this allews &t % be roi od up te sn obeerver and posfitionmed
apprepristely im fromt of him.
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“"It’lrmot“nun 1° wide ," ')r:M

$e She of rc-dum (A* 1 '), and & ved
:‘)/t" = )’b" :3' wpporied at Ve sester of the panel,
Soth the red asnd 108 surtrounding freme are painted wilh
slsra-visleteralliseting patmi, snd during am ex are
11lwminetod frem the fremt with ¢ small ultre-violes 1fght
sourse. The rest of the spparstus is paisted flat dlack,
and sannet be scen during sxperinsuts.

~ The vod o fastened at 183 ¢enter %o a small metal rod
whish passes through a hele at the santer of the nasenite
g 806 which Lo sttashed S0 & slowespeed reversidle moter
ui She panel. By means of the sotor, the red esan be
rotated ia elther direstien threush s full 360° of are,
The « fon of the frame esa alse o 4 of
somewhat (abeowt % sither side of the vertieal) with »
thunbsersw srrangesest behind She panel. The entire wait is
mounted oh & freessbandiing rt which plases the eomter
of she frame abowt four feet the {loer. Aa observer
siis abomt 8 faek in fremt of %he apparatus and esatrels the
.~ Tetatienal :ovement of the red with the rewste metor seatrel.
* A compase roes and pelnter srrungement fastenad behind the
sasonite panel give the expoerimester s msans with whish %o
assves She ar displasenent of deth the red and the freme.
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The mstion mashines are devices for the ainultancsws
preosantation of two different sets of soving figures; they
are uwssd in Mudies of peresived rolative metieon, Twe
fdomties) wmits vere Conatruted, sach te presamt a single
set of figwroe. Cemirels vere previced ?l seth wnit o wery
both the speed of metfea of the f ¢ land alae thetly
direstier, lafy or right), and their flluninasiea,

Figures ars disvlayed as sutomts oa a continueuns epaque
belt, & inoches wide «ad 34 {nehes loaj. The beals 1 uf"‘ -
mu‘ from behimd dut.‘.a{ Tetatien, making the figures a
a8 whits objeets oa = bDoiask baskgroumd, The belt is drivea
sver an 8 x 10 ineh plade of Sranslweent white plexiglass,
bohind whieh 18 ssunted the roaxnbh insandoseont 1ight
unit. A large {6 taeh diametes') drun ser1es as the driving
wheel, and twe smsller {2 fash diemetor) isllers fuvastien
a8 Mf.r wvheels. Owm» of these rellers is “pring sownted in
such & way as e axintain sonesant tensica on the deld,
Aluminum guides on the plexiglass panel keep she belt frem
slippimg wp er down curing mashime operatisn.

- A hMghespeed, reversible, D.C, aotVor drives the msin

I dra through a transsission eonsisting of a gear-reduser,

& rishteumgle drive, and & set of extermal shange gears,
An elestric slutgh ® in the system allpws the beld
novement W0 be stopped or started imstantly with the drive
roter running. The belt epeed gan adjusted over a wide
range (10 inohes/mimute to 10 inehes/esesond} both by varyimg
the voltage dealivere. to the drive zotor, and by wsing
differeat ssts of chsnge gears. Illumimatien of the sutout
fizures fs comirolled by the wes of an exteraal variable
tranafernsr tonnosted in the lamp cirsuit,

~ The smti™e kﬂ? is o¢ in a plywsed dex {20" g 10" x
12"} with a windsw {3" x 8°) ewt in the fremt of ths bex

for display of the moviag figmres. Trseks sbeve aad deleow
the windew on She owatida of the dex allew fer 3he inecortion
of naske whish gan restrist the sise of the display fiele,
Power esanesiions are nads 8% She rear sf whe
usini sise here are Sha sennestions fer the remste mruun
oro sonirol. Nl waite san do eperated indepondently
through this single rescte esomtrol daviee.

N st 2 wmes ST T e e b st it A A s e o ...,
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y The thorsmesserhatness rmaehiine,modeled after the Anph
deonstration apparatus,provides for the presemasion of &
Lixed Inarestion stimulus superimpased on a sontrellable
sonparisonr fisld fov ues in stwiles of perceivand distanse,

A dimly illuminated imepsstion stimulvs, mewated am & Mleek
baskgroumd, 18 ast wp at an arpropriste vistanse from the
cbsarver olf %0 hie rizht or left) viswing $s ascomplished by
neans of & halfwailvarsd sdrvor, sewnted on o A9® angle %o
Lhe chasrvarts line of »f from the wye. 7The wemparissn
fiald L5 et up cireesly Tromk of Lhe shaerver, st Lo
viswed through the same halfssilversd mirvers the twe fields
Are phasdnrly supsrimposed, with she stisulue field being
aean monosularly and the aoxperisen field Mmsenlarly.

The sontrollable semparisen fisld iz the major part of
the appavasus. it sonsistse of three sollapsible ta a; enth
saven fouk lony snc three feos hirhe The tables are plassd
snd Lo and Car use £n experiownte. ook sadle i3 mads with
tws eldn rails (A (nehes wide) and a ssntral greoved Sraek,

A moter, cord, snd pulley arraszewent, mown i ernseth
the uhiu ie provided %o drive & ssall sars (4" x 4 x 2%}
in either 5£m1u the sntire longth (20 fenk) of the appaye
atuss  The sosparison ssisuins {n mev..ed on t@: of & dowel
(3% x 157}, whish o Z“astenad %o She sars, snd 1a $1luninated
by & small, bastery-ppwared 1ight inside the sarke The
porenived iM!& of the apparatus eas b ssatrelled ¥y the
sanstruiion of sn axeifielal distanes gradiens on the aide
ratle.  wonden dewels {§" x 1{" s POWRLed SR BQUEr® WeN
bapan werve thix 2 misely. They ars sst on she side
ratls av the el Latervals sleng she antire lengsh of
the suabines The tap enda of the dewnls arw painted with
uitrasviols utluz{u paint and are L1lwmineted wish ultra-
violek 14xht (rem aboves The remsinisg persions of the
SPPAratus ars painted Llax blask, and superisenss are rww

in a dark reen, os that the ohssrver sees mt the
innpaation stimmlus, Lhe -nrmlm nimlusg, the gradismd,
Lin hond is held asatismary (is & sesferisdls hesderost

a8k ons and of the saahime. Yhe kalf=siivered sivver is
Sokparieon Tield sniye The Buniore toeks reratimn s the
LT rioon Iiw. iy, The | | n4

dowe the length of the Sablew, The half«silvered nirrey.
mounied direstly in fremt of the observer's epen ays ;ﬂ_.ng

hin o ase Ahe dinly Ift fnepestion atimulns Appem ) 4
0 ol in spane boelde the semparisen tune Afe task
4 a8 axpariment 1s 3o mowe She 2y and Ahe wenparisen

Mineing by means of She motor sosbrols wotil etk the
1 nopastion stimmlms and the senparises siinmulius seeiz *0 by ihe
same sietacee {rom him,
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