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COCNITIVE ATTITUDES OF LEVILING AND SHARPEUING IV
TRNEERTOE ASGIMILATION TERDENCIX
CHAPTER I
INTEODUCTION

If a poraon is achéd to U.L% succesasively two cquald
veights, the second weight wilil generally be jfudged “*heavier®
than the firast. Tals conatont error of Judgment known as the
negative timc-crror has receivod considerable attenticn and
study since Fechner first sysicnmatioally obserwed it, Psychologists
have found the dime-error in brighiness discrimiration (L3),
auditicn (59), and kinesthetic censation (19) arnd have even
found analopous effects in studies in aesthotics, While
experimenters conulstently repart tlmeeerrors in intencity
Judecmentis, the evidence for aystemallc displacerent of Judgment
in qualitative ceorparisons (e.g., pitch, sige, ets,) ig more
equivocal (33, 57).

Ore rmoy put this time=error data to at least two possible
usesy depending upon the experimenter's interest, The approach
of classical paychophysios has been to dempnstrate the relationship
between the "objlective™ stimulusg and "experience," A sncend
gppreach, the one pursued in this research, dees not gim
primarily at the time-srror datum per ss. It invelves the
question, "shat do certain time-error phenomena express aboub

the parson who ylelds these data?® To state thepe twe positions



in expggerated form, we mipht spy thet in the former type of
experipent the means are the subjects, through which the ends we
genveral lews of perception - are explored, In the prosent
spproech the "means®™ are perceptual data used fer igolating

the lawp of the regulmtory systom of the perceiver (32).

The {irst sppreach asks, "that is perception? that are its
lows? Vhat are its specifio precesses? What are the stimulus

conditions for such and such an effect?" The person-centered

nnalysis aoks guch questions ss, "What is the function of
perception in the person's relation to his surrcunding field?
Bow does perception differ in different poople? What are the
patterns of control, selection, and orgsnization of stiwmuli
within the perzon which meld percepts and which centribute to
individuslity snd internsl consistercy?™ One spproach examines
the stimulus conddtions for a particulsr perceptual erperience
while the other locks for what perception can revesl about the
rerson, This latter assumes that perceptiocn is adsptive and
that individual differerces in the way persons perceive will
reflect preferred medes of sdsptation, That is, percepticn,
&5 o sphere of a person's functionming, veries with the person
eccording to the partioular preferred styles of orgemizing,
controlling and selecting stimli, These preferred approaches

may represent sutomaticelly inveked ways of solving problems,

Cne of the purposes of this study is to demonstrate how

styles of asdaptation revesl themselves through the processes of



voreeiving and, vartieulsrly, thrcugh performencse in reutrel
peychophysicsl situstions, CGon direcidon of one povticuler
sopreh of the tincenrrsyy In thiec caee posindiletdcn efi’catxs,(n
ke pradictud through menipwlstion of persen-cuntercd pvrceptual
vorishbles? OQur concern with the timeesrrer then, tckes
departure from pravicus studies ¢of this phonomenon in that we
are leoking neither for general lmws of the time~error nor for
the specific conditions for the cccurronce of an eseimilation
effeat in the timeeerrors Ve are interested in tinoesrror
fronm the standpoint of individual psycholopy, Our research

centexs about how a porsonts organising processes reveal

thenselves in these peychophysical situations,

In the follewing ceeticons I will discuse (&) scme recent
atterpta te explain the tise-crror in successive comprrison
studiesy (b) tha ccourrence of individual differerces in tinme-error
experinentsy and (c) the introduction of the concept of cogritive

attitudes whish =sy be cf value in predicting some of these

individual differences.

(1) See pp. 6, 7 for the definition of assimilaticon in
time-error.
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HAPTER I1

THECRIFS OF THE TIHE-BREOR

The moat recent systematic studies of the time-error
date from Rohler's olossical experinent in successive cowperison
in 19023 (37). EBarlier interest in the timeeerror wes goared
to the ways of eliminating this “anomaly of Judgment," this
exrror which interfered with the accuracy of reasuring sensstion
threshelds, Atiempts were made to mccount for the timeeerrer
by essuming the unmweleome interference of such a factor as
fatigue (Gere, Muller end Schumann), but this preved insufficlent
to explain the cccurrence of the time~errer in all censory
areas, While fatipue mirht account for time-errors in weipht
1ifting, 1t wos inzdequate to explain them in other sense
modalities, such os gudition or vision,

"In weights," Pratt (69) comwents in eriticlizing this
theory, "aeofotigue might couse the second wember of a pelr
to feel heavier, In sourds, howover, where the relative timwearror
is equally morked, fatigue, if it operated at all, would couse
the second member to sound scfter,"” Other theories sssumed that
the feding of mewory imgpes in the course of tdme contributed to
tims=-orrer, In successive camparison, then, the second stimulus
is compared with the fading memory impge of the firet stimulus.
The memory imapo, however, failed to appeer when the compariscn

experience was subjected to intrespective analysis,



In Kchler's 1523 pepery the time=error recoived itz most
inportant and thecretically valugble treatment, He invoked the
Gestalt theory of lsemorrhism to explsin timeeocrrors. If we
cerpare the magnitude of two stimull they do not exist as two
discrete sensationsy the first stimulus sets wp in a porticulsr
brain reglon an elsctrochemical precese, which hzas @ definite
cource. After the first stimmlus is removed, its trace lnoreaces
in valus fer sbeut two seconds and then gradunlly fades, A trace
consists of a concentration of positive H ions sot into notivity
by the exciting stimulus process. With intervals of three seconds
or lorger, the trace of the first ctimmlus decrecses in jon
concentration or fades, The excitation by the mecond etimulus
will set up 2 eimilar ogrregate of ions in the brain field. MHow,
Kohler contimes, these two cortical preocesses form a unit between
vhich there exists a difference of potential, or gredient. There
will consequently be m step-up gradient; or a potentlal lesp
between the fading trace of the first and the new excitation of
the socond ctimlus. This step-up gradient correspords to
the experience of the second stlmulus as stronger (negotive
tice~error). With intervals of leass then three escceonds
separating the standard end comparison Kohler found that a
positive time-error results. He explained this by assuming that
the concentration of ions reschies a msximum shortly sfter stimuletion,
Thus, thers 1z a step-dovn gradient between the trace of the first
and excitaticn of the second stimulus, cerresponding to the

experience of "eecond stimlus wesker” (positive time-sxror),

S



Louenstein, (L5) in rovising Kohler's theory, asscumed
that the traces do not rerely fade, but that traces from two
neighboring brain fields assirdlete towsrd each other. "The
negative time-error could be explained by an assindlation
of the trace of the first excitation to the trace of the state
corresponding to shsence of stimulation® (LS, p. 152).
Louensteln's formmlation stems chiefly from twe time-error
experiments, one using visual, the other auditory stimmli,

In the first pert of the visual experiment, he successively
projected in palrs five different brightnesses upon a relstively
darkened field, These pairs were then jucdped by the mothod of
successive ccrparison, In the second part of the precedure,
these scme palrs were prolected cn o field which was iliurdinated
befere, between, and after the presentation of the comparison
pairse In Part 1 the intensity of this interpolated i1luminatiern
w8 very much less (practically no illumirnation) and in Part 2
very much greater then that of the stimulus pairs. In the
guditory experirent two tones were coxpered for loudress,

These tores interrupted a contimuens background tore, For one
part of the experirent, the terporslly dezdnant tene was much
softer, for the other part, mush louder than the intensity of the
pairs thet the subjects judred.

Laouenstein's results showed that for tirme intervals of

ovey five seconds, for both gsocund end briphtness, the tire-error



wag negative with the less intense and positive with the more
intense interpolated stimili. For shorter time intervals,
poslitive time-exrors resulted with both grounds, Leuonstein
expleined these results by assuming that adjacent {races
asginilate. For example, with a more intense dominant field,
the trace of the first stimulus is sosimilated to this field,
The comparison stimulus then forms s "stepedown®™ gradient with
the first, a positive time~error being the consequence, ¥ith
less intense interpelated fields, the trace of the stendard
assimilates dovnwerd, end the pecond ntimmlus is compared
with this lowered level of the first, ond therefere a nepative

tire-trror results,

Pratt (59) presents ovidence that Lauenstein's thoory ias
too general, He uged both sound and lifted weiphts in his
exporirent, Fratt had three subjects compare scunds vhich were
produced by a falling pendulum, The interval between standard
and cenpariscn was espty for the first part of the erxperiment.
In the pecond part of the experiment, Pratt interpolated &
ruch louder gcund between standerd and cemparison stimmuli. In
the third pert, the interpolated stimulus was much softer then
the stimulus series. Fratt reasoned that the silent interval
between stimlus pairs ehculd produce a preator time~error than
when the stimuli are interrupted by a secft sound, inaesruch as an
interpolated sllence is a preaster degree of stiliness thon the



interpolated soft sound. His results showed, however, a
groater tire-error with the soft interpolated noilge than with
the sllent interval. He repeated the seme procedure with
lifted weights end got substantially the aora resultsg thet is,
the empty interval preduced less timee-error then when the
interval was filled by lifting a very light weight. UWhen the
interval botween standard and coxparison is filled, Pratt
concluded, the timceerror can be explained as Lauonstein dees
on the basis of assimilation of traceas When, houever, the
intervel is silent, the trece merely fades. “when traces or
impressions in the backpground are in close onough cennection
wlth those which form the basis for judgment, then it nay be
said that assimilastion operates., But such a situation constitutes
a very special condition, except in vision, For the usual
psychophysical judgment the background is ermpty. For welghts
gnd sounds, at all events, the backpround is phenorenally cupty,
unless one deliberately thrusts sowmething into it. Experiment
showe that a phenemenally empty backgrourd dees not stand in
clese enough conrection with the impreseion upcn which judgment
is being passed to rerrmdt assiidlotion to those impressions,

yherever assimilation cammot tske plsce, it is a safo
assurption, that the after-sffect of the standard bepins to
subside” (60, P» 806).

-8 -



Xoffka (35) tock issue with Pratt's conclurions and
nadntalred thet the procedures of lavensteldn and Prott were not
conparsbles "I will emphesize thet p third impression inserted
between the two others is not equivalent to a background which
surrounds the two critical cnes ... When Pratt comperes the
erpty constelletion with that filled with a stirmulue of weaker
intensity, he compares in reality an influence exorted by a
ground with one exerted by & new figure and the difference in his
results ey well be due to this difference and thus mey not
support his own cerelusions® (35, p. L72).

Pratt (£0) later preferred to think of the sppesrance of
the time-error not as a functicn of a physiclogical precees
irvolving eleotrochemical traces, but &8 a psychelogicel contrast.
Eince the regponse to the gecond stimulus of a pair is different
from what it would have been had there been no previcus stimulus
or interpolated fisld, the trace of the preceding stimmlation
influences to ro mmall degree the fate of the second stimilus,
The latter is alwsys judged in the direction cpposite to the
dorinant field. Pratt used the tera trsce to denote nething
more than an after-effect of o stimulus. He prefers to thirk of
tracas withcut the neurophysiclogical ceonnotaticons Kehler fave

then,

Krcezer (L3), on the cther hand, sccepts the neurephyelological
forrulations of Kohlsr and Lauenstein and performend a cerica of



cxperinents designed to demonstrate that corticsl factors are
rosponsible for ncgative time=error, Kreceser designed hig
exporiment go that if timeeerrors occurred, they could not be
due to ths afterweffects of stimulation within the receptor

or the nerve pathways lcading to the brain., For this purpose
he invectigated the timee~error in brightnesz diserimination,
since impulses frem the right and left halves of the reticas
gend impulses to the cortex by ceparate pathways. By presenting
tho standsrd to, may, the right side of tho reting, and the
cormparisen to the left side, the impulses resched different
gidez of the visual projection areas cf the cortex, "Under
these conditions, after-effects which may cccur in the pathwayo
sctivated by the first stimulus will not be cepable of
influencing the mognitude of the reural-volleys transmitted

on the pathways activated by the second stimulus. Concequently,
eny tire-errors which ccour must depend on effects produced

by the first impulse«train on reflex centers in the mid=brain
or on mechaniems in the cortex, conditions which are in turn
effective in the sccond stimmlaticn,® The separate pathways
were controlled by imposing rigid limdtations of visual fixatien,
roaking compariscn poseible enly on the basis of successive
stimnll irpinging on opposite sides of the rotina, Images fell
cutside of the foveal reglon but not within the blind spot.
Kreezer found that nepative tireeerrors dld indeed ocour even

vhen he removed the influence of possible after-effects of

~10-



excitation produced in the reural receptors or pathwsys, He
corncluded that brein mechanisms are thus responsible for
nepative timceerror. He considered two types of brain
mechandisrs which could account for tirceervors pupillery

reflex changes, dependent on reflex connections in the midebrain,

or cortical processcs.

By computing the rate of pupillary dilation and

(1)!10 cericluded that

contraction from tables of P. Peeves
reflex activity cannct te responsible for the timeeerror since
the clze of the tims-errora sre lsrper than one may expect

on the basis of a change in the size of the pupils by virtue
of their reflex sstion, He therefore lecalizes the conditions

fer the sppesrance of tire-error in the cerebral cortex.

The timeesrror has usually been computed ags the
difference between the objective midpoint of the series to be
Judped and the subject's Judgrent of whers the midpoint lies,
his point of subjective equslity (FPSE). The PSE has ltsen
represented a8 a level of irdifferenco gbove which the gubject
experiences stlmll ss stronper snd below vhich stimuli sppear
te him 25 wesker (75). While the PSE usually lies somewhat
belew the octual midpoint of the series (negative time-error)

(1) P. Reeves, Rate of pupillary dilation ard contraction,
Psychol, Hev., 1918, 25, 330-3L0 (Erecezer!s reference),

11~



mary experiments have shown that it hes no fixed position,
but changes its location with a chango in the series, For
exarple, its position can be raised if we extend the series
rerngo wpwards Keeping the ranpe of the series constant,
however, the PSE can move upwerd if the more intense stimuli
in the series are prosented much mere often than the less
intense stimuliy or if a strong stimulus is interpolated

nto the series at frequont intorvels. It 1o as if there
vere 8 tendency for the PSE to drift towerd the mean of all the
stiruli, The PSE ard hence the time-error is o function of the
valve of the stimull within the serics and the effects of any
other stimli in the field, such as interpolated intensities.

XKohler and Lauenstein expresscd these phenomena in the
form of physiological constructs. Woodrow (73) and Hollingworth
(2l:), avoiding physiological hypotheses, suggested that the
ronn valuce of the serles of stimuli determine the position of
the indifference point., Helson (21, 22) hes offered a valugble
contribution to the understanding of the PSE, or adaptation
level, ap he calls it, in the form of a quantitative theory.
"Fundsrental to the theory ie the essumption that effects of
stirulstion form a spatiostenporal confipuration in which crder
prevails, For every excitationeresponse configuration thore is
azoumed a stimulus which represonts the pcoled affeot of all
stirull te which the corgenism moy be said to te attured or

-12-



adopted. Stimuli near this value fail to elicit any responce
frem the organism or bring forth such neutrsl responses ge
indifferent, neutrel, doubiful, equal, or the like, depending
uwpon the context of stimlation, Such stimuli are said to be
at adapiation-level, There ig an adsptation level for every
mement of stimlation, chanpging in time and with varying
conditions of stimulation. It is a function of all the stimuld
acting wpon the orpaniem st any given moment es well as in the
past® (21).

To sid in quantitatively specifying the position of the
edeptation level, Helgon derived formulss which assipgn weipghts
to (a) the stimulus attended to at a given moment, (b) sll of
the other stimuli in the background, and (&) the effects of
pest stimilation. In hie theory the background is weighted
three times as heavily as all the logarithmic means of all the
etimli in the geries, Helson feela that the dominant field, or
level against which the stimuli are judged, is the most important
factor in determininrg the position of the PSE, and hence ths

tire~error.

Helson remarks that his quantitative theory of edaptation
level Paccounts not only for the inveriants in perception but
also for individual differences in perception in the face of the
same stismii., Individual differences rmay arise from different

residugl facters (effscts of past stimlations) or because one



individual weights one part of the fisld more thgn ancthor
with resultant differences in level. The contribution of the
individual organism is thus an eassential part of the theory®
(23, pp. 383-30L).

A survey of the modern litsreture on timce-orror shous
that the majority of the investigators, whlle differing as te
the nature of the basic process, agree on the effect of the
geriea on time-grror, The intenpity level of the stimslus
series, the condition of the intexrpolated field, and the
frequency of presentetion sro the mest importent varicbles,

Tho Kohler-Leuonstein formlation tskes these varisbles into
account and at the ssre tiro offors e nourcphysiological
explanation for the phenczenon, Although it has no quantitatiwve
precision, ite reurophysiologicel setiing, which premires to be
ef great theoretical value, is one which may be fruitful in
atterpting to explain individual differences in assimilation
effects in time-error.

-ﬂg-



CHAPTER TII
INDIVIDUAL DIFFERENCES AND PSYCHOPHYSICS

Theories sbout the fundamentel processes invelved in the
tinceerrer cre Esny. Dut gbout one fector there is basic
agreermentt rmuch more then the peripheral eenne organe is
inveolved in the coring ebout of tine=error, Whether one
expleing tircegrror 4n torns of 2 fading memory txaee,(l)
in reurcphysiclogicsl trace termn,(a)as n Yesult of peychological
centraat,(3)or ss a function of‘ggg(h)it‘is the totel person
who respends to the muccessive ¢orparleon experisnce. A moat
important cortequence of this assumption is that a pood rart of
the irndividual differences which emerge in timo-error experiments
mey not he golely a reflection of errcrs of measurement. Indeed,
in time~error experiments where raw data are reported, ona is
struck by the wide differencas among subjects in tinme-errors,

For evample, at least thres investipators report difforent
transition peints from positive to negative timceerrors in their
egubjects pe a function of increasing time beiweon standerd and
coxparigon (the p-furction). Kohler (37) reports this transition

{1} Fechrer

(2) (375 b3, b5)
(3) (60)

(L) (1)



peint aftsr three secends separate the stimili to be compareds
icedhsm (52), at two secondsy Kreezer (L3), at ten seconds,

¥ow while the differences in results may be a function of the
stimulun conditions, the subjects themselves, perhops repregsenting
different copnitive organizations, may centribute to the total

variance as vell,

Guilford end Park (19) attempted to test the Kohlere
Lauenstein trace hypothesis by intorpolating between the standard
and gcorparison weights n third stirmlus which would tend to
bregk up the trace gradient. If the interpolated weipht is
heavier than the two otimuli that are being compared, it should
raise the level of the trace left by the first weights when
the comparison weight is lifted the experience i1s a step~dowm
or & pecitive time-errore. A lighter weipght should have the
copesite effect, The series was distributed arcund 200 grarns,
Table I containe the timew-errors of the three subjects under the
three conditions of the experiment: the normal eeries, K, that
is, withcut sny interpolated weightsy series 4, with a LCO pram
interpolated weighty and geries B, with a 100 gram interpolated
weight,

Certainly the trend of the results ia in the predicted
direction: the interpolaticn between the starnderd and ccoparison
of g rore intense stimulup results either in a positive or in a

less negative tirseerror, while a weszker interpolated stimulus
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TABLIE I

TIME-ERRORS OF GUILFORD AND PARK'S SUBJECTS UNDER THREE CONDITIONS
OF INTERFOLATED WEIGHTS: N (NO INTERPOLATED WEIGHT),
(100 GRAM INTERPOLATED WEIGHT), AND
A (4OO GRAM INTERPOLATED WEIGHT).

SUBJECT N B A
(No interpolated weight) (100 grams) (LOO grams)
G 3.7 8.7 2.2
H =5.7 -13.6 =3.h
M -13.1 -13.0 -1,2




procuces a mere negative tirme-srror than a blank interval.
Eut the individuel differences are striking both in level

of timewerror and in the effect of the interpolated stimuli,
¥ote, for example, that subject O shows a 135% inoreamse in the
negative tirmeeerror for conditiens N to corndition B, while

subject M shews a 768 decrease for the same two conditions,

Koeater (33) investigated the appearance of the
tire~error in pitch and intensity of sounds, Individual
differences of considersble extent sppeared throughcut his
results, Teble II shows the results given by three of his
sublects, msking successive comparison Judgments of stimuli
1, 2, and 3 decitels obove and below a mederately leud 1000
cycle standard, Four time intervalse-l, 3, 6, and 9 secondsee
sepsrated standard from ocmparison. The figures represent
(1)

"E per cent,” a measure of the constant error.’ 'The range of

the errors frem =.67 to £ 18,00 for the ore-second interval,

end 0 to £ 14,00 for the nineezeacond interval sugpests that

these individusl differences msy be too large to be accounted for

on the baslis of experimentsl error alone,

That these differences are not chance errors becorss more
orodible if it can be shown that each subject in Koeater's
experizent showed a pattern of judgment which was consistent for

(1) E¥ = 100 (total “lesser® juderents ) - 50
(Total Viegrer?® and Ppreator” Judgments)

~18~



him for each of the four time intervals, Tsgble YII reproduces
from Keester's rew data (33, pe &) the distribution of judgrents
of second stimulus Fhigher."

Subject NS produced the least number of "higher" judgments
for nll the timo intervals while TK had the mest "higher”

Judgments, VWhile some errcrs in measurerent mgy have been
irvolved 4n inter-individuel variation, the striking consistency
of the patterns of the individusl subjlects' Judgments suggesto
that the differing cogritive organizations of the subjects were
important and unexpected varisbles weking for inter-subject

differences,

Bifferent experimenters irvestigating the same parameters
of the timceerror report contradictory group results, For
exsxple, the guestion of whether a time-error ocecurs with pitoh
Sudgments has received sowe attention. Postman (57) reports no
rolisble time-crrors in judgments of pitch. Koester and
Schoenfeld (3L) found positive time-errors with low tones and
repative errois with high tones, while Wada fournd the opposite
trend (70). Tresselt (69) found sipmificant time-errors in
pltch with baskground tones of 250 and 2000 cyeles only. The
results, of course, reflect the issue of indivicdual differences
in tize-error with Judgrents of quality, rather than intensity.
It is true that theee experimenters investigated the time-error

in pitch under different conditions., Keester and Scheenfeld, for
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ThB1E II

E-PER CENT VALBLS FOR JOUDNTSS JUDGMIUTS MADL BY THREE
PRACTICED OBSERVERS AT FOUR TIME INTERVALG
TN KOECTERIE DXTERINENT.

Time Intervole in Seconds

Subjects Y. 3. G, G
S £ 18.00 # 6.00 # 10,00 £ 1L.00
134 ¢ 6,00 # 8,00 £ 12,00 Ne's

pv.d - 067 «C0 - v67 )‘ ?-33



TABIE III

DISTRIRUTION OF PHICHER® JUDGMENTS HMADE DY THREE
PRACTICED ODSERVEKS IN FOUR TIME INTEHVALS IN
KOZSTER'S ( ) EXPEHIMENT.

Subjects Time Intervals in Seconds
1 3 [ 9
NS 8 17 15 12
EX 17 18 15 23
X 26 26 27 25
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example, used ptimuli of 1000 cycles to 2000 cyclem. A large
mucber of judgrents were nmade on each peir of stimuli, a situation
which, acocording ¢o thler, terde to invelidate any tine-crror
effect, Postman's siiruli ranged frem 250 to 5000 cyocles per
seconds The time interval separating the standard and comparison
varied from 1 to 8 soconds in the exporiments. These variations
in procedure ray anccount for some of the differences in results,
It may be posslble, however, that the differing results reflect
reruine differences in the subjects' approach to the task,

Inasrmoh a8 inventigaters concentrated thelr work on the
stimulus conditions of the timaeerror and the selfe-regulsting
corticzl correletes, no time-orror study has yet been set up
to rermit a systematic analysis of the individual differences
and generality within thc persen, The studies of the stimuelns
proporties snd the self-ilstributing nature of cortical fields
resulted in unriversal statements which had no direct bearing on
persenglity theory, on statements of individuality., A persenality
theory cannct ignore the different dynamics, in different people,
of cortical activity.

"It seems to me," Scheerer (65) urites, "we have somswhat
neglected to explore the preblem of individual differences in
perception, in favor of gross averages, We have grown tco
pocustened to accept porceptual lsws on the basis of stetistical
majority, without showing sclentific curlosity sbout the non<conforming
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minority, From the point of view of theory, however, we should
feel obliped to scecunt for both the mejority znd mincrity by an
explanatory principle from which we understand the phenoxena

en beth ends of the peale « + o« Especially in percepticon dees

it remndn a tantalizing possibility that perforzence differences
ray provide obhes for individual differences, %e could explore
the particulnr poychological or orpaniemic systens which lie
behind these differences « o » perceptunl behavior dees not
rerresent narrew, ieolated facots of the personts mske=up.

It seems, rather, that through them are being tapped broader
asnects of a person's charasteristic relation to the world sbout
him." Klein (28) has suprested that "an enalysis of variations
in dote eppooaring as a function of the different subjects is quite
en intepral phase of sysmtermatic investigation often to be invcked
celiberately a3 s gearchlipht for pessible relationships.® This
eppreach, Klein continues, necessarily yepards any vsristien in
reeponse ag An expressicn of functional relationships, Varistions
among subjects exprese these lawful relaticnships and the recessery
cernditicns for their appeerance must be explored, "But where the
relationships are unknown or peorly defined, the zppeavarce of
irdividual differsrces sets a task for analyuisy te discover the
socurces of the veriation, to find the relevant intexrvening
variables upon which regponse veristion depends, 7The inability
of the experirenter to account for thews or manipulete them stirulates

him to inveke rew hypotheses. The contimued persisterce of
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individual differences in cxperimentsl situsticns will uvitinstely
bring under eonsiderstien all levels cn which relatienzhips nay
exist, These hypotheses ere eucceseively trled and held or
oliminated until one or more are found to relate sipnificantly

to the phenomenon in question and therefore accecunt for the
inividual differences. We can cee, therefore, thot the anslysis
of the distributicn of individugl differences can be en important
wey station to a get of functional relationg or peneral lows® (28),

Thege statoments of Klein can be 1llustruted by a frequently
perforred experimont on the effect on timz~errors of increusing
the time interval between the two stimuli which are to be judped
successively., The experimenter ciicoses, say, five tiie intervale:
1, 3, 55 7y snd 9 seconds, He then cbsexves the consequences of
these increcsing time intervels on the time-error, He notes that
at ons second the timeeerror is slightly pesitivey at three
secends it 15 zeroj at five seconds it i negativey and at seven
seconds and nine geconds its negative velue increases, The
magritude and direction of the time~-error 1s plotted as s function
of the time intervales A functional relaticnship is assuned to
exist betwcen these two varlebles. The relationship is a lawful
one, accountsble by the Kcohler hypothesis of the electrocherdcal
gradient, . Suppore now we hold the tire interval constant and test
neny subjects, Certainly there will be individual differences.

Ore micght then plot a curve of these results s a function of

w2t



marnitude of timeeerror and mubjects, One nay agsune that theee
Irdividual diffeyences ray be the reflection of the varying
rrissirles of remlation within each porson. The scsrch, then,
is for a construct sbout the nature and functioning of theso
rejulation prineiplss go that subsequent individual differences
anpearing dn timeeerror may be more satisfactorily prodicted, The
isolation of such a construct weuld lesd to the formulstion of

s universsl statewent, ond not necesaarily to a congeries of

separate, "highly individual," perscnalistic lows,

Ho meaningful analysis of individual differcnses 1o
possible without a hypsthetical construet which enordinates
variations in response to wlithinethe-person functionz, Kloin
(29) and his ce-workers have fammilatad sush a construct and
have given it the name of Ycognitive attitude.,™ Since the mejor
portion of this weork will be devoted to consequences cf this
hypothotical const.uct for prediction of assimdlaticn effects in
timg-errer, it is important to re-state the definition of
cermitive attitude and to indicate its place in a theory uhich
has for its focus the people who responds Its relevance ap a
firat step for prediction of individuzl differerces in timc~error
secirilation effects, as described by Lauenstein, will then be
attormted,



CHAPTER TV
COYCEPT OF COCIITIVE ATTITUDE

Taxtbocks of psychology characteristically stake out
the field by discuseing in separate secticns sc-called "part-
oystemse.® In geparate chopiers, percepticn, lesrning, momory,
roteor behovier, cte,, are coretimes discussed oe though these
were not Just conceptunlly but empirically ecparste elewentz of
the person. These pystems ere often implicitly conceived as
furstloring in on sutonomeus, eelferejulative monmer, undnfluenced
by the structure of the person ¢f which they are a part. Krech
(L?) points cut that the "truth or falsity of nny of these
sots of 'principles' (perceptual, motor, eto,) would not be

dependent upon the truth or falsity of eny other eet,"”

There have begn ocoesicnal seriies into the rolatively
urkuown territory of the integration of these systexs with
pversenslity. Thus, the work of Bruner and his associstes (€, 7),
wrphy and his asscciates (L, €:), Witkin and his co-werkers
(72) have attempted to chow 4in on eyploratory menner that coantral
determinants~-for cxarple, velues, necds, and cheracter defonsege=
can and sometimes do effect perceptions But these studies in
and of themselves can be no rore than a demonstration that o
relationchip dees exist betveen perception snd personality. These
studies proceed frem no systematic thecry of persenality, but are
baced vpon the proposition that needs and values influence
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perception, Thie point of view is an extension of the doctrine
charploned by Helmholts thed purposes, sims, and sssumptions
irnfluence the way in which we perceive our world, In this
tradition, Ames (1) concluded from & geriece of ingenicus
demonstrations that while external conditions can vary infinitely,
the same, unchanging interpretation cf these ccenditions may
repult, Retinal stimulation can vary widely without chanping
certain constancies of the perceptual experience, Thaese studies
correlate one set of events (perceptusnl) with ancther (values,
neods, “personality") without providing the necessary conceptual
link between these events which would require such a correlation.
(ne assumption in these studies seems to be that personality

and perception or cogniticn ere separate, but correlated,

interacting systems.

The point of view adopted in this study naintains that
vhile these subegystems are not autoncmous precesces, they are
adeptive acts st the service of the organism., The question to be
esked, then, is not "How does personelity influernce perceptiont"
Perception is an ectivity of the pereon ond we must therefore
ask, "What does a person do with perceptual stimmli, i.e., how
does a person organize, mold, select and control physiceal,
cbiective sources of excitation? The answer ¢o this question
must be provided for within g thecry of the structure ef

personslity.
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In the course of a person's coming to terws with physical
stimlation, he develeps consietent ways of orgenieing and
gelecting stimuli, OSuch rmechanisms, develeping from the initial
direotion towsrd adeptation, achieve a relative stability end
prarirence which give to the person recognizable chersctoristics,
They represent preferred, though not ineviteble, woys of solving
tasks requiring adeptation; and they cen bte sought within the
patterns of tehsvior, such as perceptual behavior. ’l‘l'he uge that
is wade of such projective techniques as the Horschach Test
requires such a point of viewe The way a person perceives and
crpanizes on inkblot reflects certain quasi-steble and preferred
modes of adeptation, and inferences mre made pbeout the structure

of his persenality from his responses to the Rorschach cnrd.(l)

Klein snd his co-workers (29) give the name copnitive
attitudes to the persen's preferred modes of solving problems
invelving cognition and they assume that they sre expresced by
& person in any situation to which he is called upon to respond,
Consistency 4in rersonality is referred to the patterning cf
cegritive attitudes, The latter express perccnal styles of
edgptation and provide s lirk between perception and the
characteristic furctioning of the person, A1l adaptive acts,
such as learning, percepticn, etc., are guided by thece cognitive

(1) Repaport (63) hes developed this point of view in his work
on diagnestic psycholcgical testing,
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controlse The focus of the conatruct of cognitive attitudes

is ret on the content of a percept, but cn the formel qualities
of behavier, that is, the particular way a stimlue 4s organized
end responded to, Cogritive attitudes ¢an be inforred from any
class of adoptive scte of the orgenism, such es learnming,
perception, and motor behavior. Perceptusl activitles have

thus far served ns geod starting points for isolating cognitive

attitudes,

Koffka (36) proposed the term attitude to explain the
effecta of instructions on performance in psychephysical
experiments, There is a strong eimilarity between his use of
the term and the %‘;rzburg concept of Aufpabe. The wgrzburg
Scheol, diesatieficd with the elerentarism of the pure
introspectionists, intreduced the corcept of set (Aufpabe) to

account for the automatic, self-rogulating, and unanalyzable
aspects of subjects! performance, Aufgche, however, never
received more gystematic treatment than to relepate it to the
status of an ndditicnal element in experience. Koffka's use
f the term attitude is more in keeping with the spirit of the
Gestalt spprcach, He attompts to show how experimental
instructiong induce a set or attitude and affect the way in
vhich a subject will report his perception--his category of
judgrent, He maintains that instructicns glven in the usual

peychophysical cosparieen experinent scem to facilitate a
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reporting of difference ("otep-wise"), rather then samencecs
("ossinilative®); they tend to prepare the subject to perceive
tvwo diserete, independent merbersy they discourage judgwents of
equality or sanempss.

"hat can ve moke of these factss They show
that the crgamism's structural ressticn to a pair
of stimuli depends upen its attitude, If we
pereralize sll the dats, the attitude may be such
a5 to favor etther o step-wise or an assixdlative
structure (each to the detrizent of the other), or
it nay be differently sdvantogecus to either one,
Frem s consideration of the stepewise attitude, we
can now draw the following conclusionsy before the
sgubject is confronted with the stimulus, the
structure that will eventually ensue might be
prepored for by s rental attitude, and this attitude
consiots mainly of a readiress to carry cut a
certain strvetural process, ‘Attitude! hes now
becore a well dofired term os distinguished from
tattenticn’, It means that in cntering a given
situation, the organiem hes in readiress certain
rodes of response, these modos being themselves
what we have cslled structures, Having such a
process in readiress mgy be a mere nuipance arnd it
rgy not help the finel response to the stirulus at
2ll « a8 when I gm prepered for an asconding scale
and receive stimull that determine a descerding
one = but the attitude moy also be very effective,
If & structural process is thus adequately propored
for, it xay core to its full effect urder conditions
vhich of themselves would have proveoked a different
structural precess® (36),

Althcugh there are some similarities between the use
rade here of the torm attituds and Koffka's use of it, there are
major differences, The concept of attitude 5till remains in his
hards an elerent which is tied to experiventnlly irduced sets or

tagks, We usc the term &8 a concept which ccordinates perfoenmance

with personality construots. ¥o conceive of a copritive nttitude



as a not-necessarily-conscious mode of orgenising or coming to

teras with perceptual stiruli, It is not irduced by the situation

but it reflects the wsy in which the sgitustion and the person

will intersct.

(l)cognitiva attitude irplies Koffka's concept of

attitude, but we attempt to teke account glso of the differing

vways in which people respond to the geme instruction and similar

induced sets,

One can descrilbe each experimental eitvation in terms

of the requirerents of “"instruetions® irmpescd ty the experimenter,

How each persen mekes use of these instructions can also desoribe

the situation, Each persen brings with him preferred ways of

coping with sense im’pmssionn.(z)'rhose preferred modes aid the

rerson to pchieve an econemical coxpromdloe between the satisfaction

of hie interpretation ¢f reality and his own strivings, For

exarple, in the cognitive ettitude of leveling-gharpening, to be

described more fully leter, the tendency is either to reduce the

disparity or tension between a stimulus and its backpround

(leveling) or to maintain independence and discretencss of

stimlus and ground (sharpening). In the particulsr situation in

(2)

(2)

The same differences that exdist between Koffkals and cur use
of the term "attitude” exist between Woodworth!s uge of sct
end the construct of copnitive attitude, Woodworth uses set
to descrite an "active process in the organism. o «(Working)
a8 a selective factor favering or fazeilitating some responses,
while preventing or inhibiting others™ (7l:).

There is a close parallel between this forrmlzticn and
Geldstein's use of the term "preferred behavior' (18, pp. 3L0-366),
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which the levelingecharvening attitude was studied, subjocts

wvere told to Judpe the size of a murber of successively prosented
squares which graduslly chenged in size, The irstructions then
required the subjects to bte slert to differences in size among
the squares, to perceive each sguure as a diserete entity. For
these gperoaching the task guided by a leveling propensity, a
corpromise had to be reached betwcen the task requirement,
vhich was to note eize changes eccurately, and the subjectst
preferred solution er appreach, which 1s to fuse adjecent
stimuli, A less accurate performance resulted, A gharpening
attitude, on the other hand, was more congenial to the demands
of the inetructions, and accuracy or perhaps overesensitivity

to chanpe rasulted,

Porformance on any cognitive task, then, ic vicwed &3 a
functicn of the induced intention or requirerents and the cognitive
attitude, that ig, the sublect's system of regulation and cortrol

over stimilation.
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CHAPTER V
THE IEVELIKO=-GHARPENTHG ATTITUDES

The cognitive attitude of leveling-sharpening hes been

experirentolly isolnted and described in another paper (30).
Thirking through the implications cf this attitude sugpested
the pessibility of predicting timee-errer aseimilation effects,

Sharpering refers to @ propensity to meximize percelved
differences, It pears the person to emall grodients of difference
between figure and ite ground, Peoplo who level tend to rinimize
such differenceg snd to "prefer® the experience of saneress
rother than of difference. Sharpeners are not tied to sinple
elternatives in organizing a fieldp they prefer the cemplex to
the simple organization, If required to, they can sustain an
crganigation intect over s considerasble preriod of time, lLevelers
characteristicolly organize a field either in a sirple manner or
witheut ary defindtive orpanization, They rely heavily on anchors,
frares of reference, hints end affirmaticrse--the deminance
in the field-~for sustaining an organization, Ievelers are weak
in sustaining a single orpanieation over timej; they are easily
diverted to new thingsy the older, more familisr erganizations
fode in attraction unless there is support for the old orgenizations
from external sources, The solutions pecple reach in situations
which call up this cognitive attitude will reflect the operation

of thess central ccnirol mechaniens,
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Klein and Holzman (30) described the leveling and
sherpening gttitude in the course of analyzing and interpreting
date obtaired in en experirent on'the schematisirg precess,”
The situntion required subjects to bring order into a praduslly
tut constantly changing situation, Fourteen scueres ravging in
size from one inch to fourteen inchee were projccted on a screcn
one at a tire for judement in shoolute units (inches)e The room
wes darkoned, The method of single stimuli was erplcycd. At
first ocnly the five smallest sguares were projected snd cach of
the five squares was seen three tires in haphacerd order. Then,
without the subject's knowledge, the smallest square was removed
erd ore larger than any previcusly seen was added. This series
of five squares was presented three tines, one sguare at a time,
In this way, the entire series meved upward until, after ten serios
and a total of 150 judgments, the subjects had judped all fourteen
squereg, Figure 1 shovs schematically how the stimuli chanped from
onp serics to the next, The question we asked ourszelvep at the
ocuteet wos rerely, "that 4s the nature ef the individual differences
vhich would cmerpge s varicus subjects respond to this situationi®

In studying the resulte ve first noted wide individual
differences in the subjects' Judgments of vhere the midpoint of
ezch of the ten serles lsy. While the subjective midpeints of
some subjects shifted with the changing objective midpeints so that
thers wes very little discrepancy between the two measures, other
subjects! jJudprente considersbly "legped” behind the ebjeative chanpes,
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Since we wanted to focus on differcnces in perception
of chanpe in eize, wo tried to eliminate differences in the use
of scale values, Ve excliuded scale values in the following
ranner, Ve atiempted to find cut how consietently cur subjscts
noted the largest stimulus in a series, the next largest, ond
s0 on., To do this we ocoimputed the percentage of times each
subject accurately perceived the preper rank of emch stirmulua
in each ceries, That is, how often was the larpest actually

scen 25 the larpest, eto?

Figure 2 shows that, as & group, subjects tended to be
more aceurste when the stimulus was either in positien 5 or
position 1, that ip, when it wes either the larpest or the
smollest in o series accuracy deoreaced when the stimull were
in pesitions 2, 3, and L that is, when they were crboedded in
the series and no longer cocupied a prominent end position.

But here teo striking individual differences emerged., ¥hile

ccme subjects Jost 1ittle accurecy on these "exbsdded" stirmuli,
the zecuracy of others suffered considerably, On the basis of a
meacure of average acuity, we divided our group into subjects with
"high" end "lcw" pecuracy and plotted the accuracy scores for

our high snd low groupse. While accuracy for both groups wes
relatively good when the stimmli were in an end or promirent
positien, thoge subjects whese overall accuracy was low tended

to be sipgnificantly more insccurate when the stirmld were no

longer outstanding=-vhen they were neither the largest nor the
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smellest of the series. YWhen squares lost thelr novelty and
beceme erbedided in the series, and 'lost in the crowd! they

were less able then the others to tell 4% apart® (30). ¥%e also
ncted that the drep in accuracy from position 5 to ki, 5 to 3,

and 5 to 2, 1.e., 68 the pquares becars embedded An the ecries,
scermed to be much greater for the "lows" than for the "highs."(l)
This sugpested an additienal moasure of sensitivity to changej
the percentoge lces in accuracy from the mesdimum level, to each
cf the other positions, The waximum accurscy for all subjeccts

cccurred when the squarss occupled the fifth, or largest

pesition in the szeries,

"Hew to sccount for the much greater drop in azculty on
terbedded' sgquares in the 'lew' group? The differencea between
the two groups sugpested thet they were guided by different
cognitive attituder, It was as 1f the 'low! grovp vreferred to
igrore, dery or suppress differences, to 'level' stiwuli to gonme
sirpler uniformity, Although the sgueres when placed side by
cide were cbviougly different, these people viowing them

successively nanaged to slide over differences and to prefer a

(1) The drep in accuracy wes computed as the difference
between the accuracy of placexent of squares in position 5
and each of the other pceitions, Thue, from Figure 2 the
lose in gocuracy fram position § (903) to position b (65%)
was 21%3 frem poeition 5 ($0%) to position 3 S62ﬁ3) was
2053 from poaition 5 (903) to pesition 2 (57%) uas 33%;
from pesition 5 (S05) to positien 1 (878) was 35,



stability of 'semeness!, For this group, s square hed to be
particulerly vivid, that is either the largest or the smallest
orne in order to be ssen in its cun ripght, Ve have colled this

cognitive attitede in the 'low' group leveling,

"A different attitude secems to be at work in the 'hight
groupe These subjects meintain thedr greatest accuracy even
with embedded stimuliy they seem better able to consider each
stimulus appropristely and in ite own right and hence to
appreciaste the gradual change, Stability for them secnms to be
not suppressing change and differences but being alert to them,
Their cognitive attitude was ore of sharpening, a tendency to be
hypersensitive to mirmtise to respond to fine nuances ond srall
differences and to keep gdjecent or successive gtimuli from

fusing and losing identity" (30).

How peneral is thisg cognitive attitude? Is it confined
only to the schematizing situation or is its effect ncted in
rerformance on other tasks? To find clues to the answera to thege

questions we noted the performance of cur leveling-gharpening groups

in two differecnt perceptual situations, These situntions differed
from the schematizing experiment except in their central requirements
the obility to extract g figure from 2 maeking background. One

task was the first three parts of Thurstore's pdaptation of the
Gottscheldt figures (67). The other wes the detection of faces

which were blended or cmsouflsred into the beckground of a lsrger
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picture, The sharperdng group found these two tests signiflcantly
eeeler to do both in terms of thelr accuranoy and the time they
toock to do the task,

The prircipal conclusion we drew from this series of
studies 18 thet "steble and significant cognitive attitudes can
be sought even in response teward neutral and troditionally
peychophysical situations; they offer cviderce that & person
brings to bear in any kind of situation what to him are
'preferred! ways of confronting reality® (30).
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CHAPTER VI
LEVELTHC-SHARPENTNG AND THE TIME-ERRCR HYPOTHESES:

thile much work hes been done in dofining the stimulusp
conditions of time-srror, there are no previeus studies of
individual differencos in time-error and of intra~individual

congistency of time~srror uscross thess modalities,

Ae wo have scen, Louenstein's neurophysioclopioal
hypothesis about the nature of the time~error assumed that
elsoctrochemlcal brain troces, corticol correlates of perceived
intensities, do not merely fade but essimilate tounrd a backpround.
If the pround is more intense than the stimli te be compared the
corparison stimulus will seem Jess intense. The timeeerror will
then be positive, that is, the troces of the standard assimilete
toward & more intense ground raising its value, The corparison
stiymlue than forms a step-down pradient in the brain field,
With a less intense pround, the trace of the standard assimilates
towsrd this ground and the appearance of the cosparison stinmli
results in & stepe-up gradient or negative time-error. Tima-crror,
then, according to thie hypothesis, is the result of an interaction,
assirdlation, Letween a figure and {ts ground, 7The standard
etimlus tends to fuse with its background, resulting in an error
of judgment when this stimulus is corpared subeequently with
ancther of equal intensity.
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How, leveling and ehexrpening huave been defined through
situstions which require response to stimuli embedded in a ground.
Fer those approaching a particulsr perceptusl situation with e
leveling attltude, there peoms to be a greater difficulty to
extract the stimuli frem their eontext then for those responding
with a sharpening sttitude, Stimili for levelers are not as
easily differentisted from their pround, Operationally defined,
levelers srs those who are relatively inaccurate in detecting
erbedded stimuli, Their pocr performance in a test of ability
to extract figures from racking contes:ds seems to reflect a
preferred tendency to diminish differencra in the perceptusl
fields Sharpeners exporience little trouble with extracting
firuree from a dominant field, reflecting their propensity for
heightening stimulus differences, The follewing two hypotheses
are then sugresteds (e) levelers may be more prene to assimilation
effects in tircecyror than sharpeners; that is that the preferred
ways of desling with successlve comperisen judgment for levelers
will pesaibly be to fuse the selient stizuli with the giound to
& grester extent than tho sharpeners. This hypethesis irplics
2 gecornds (b) There will be intra-person consistency in the
tireeerror in two or rore sense modalities, A leveler will shew
& proportionately greater assirdlation tendenoy in time-error
experirents in scund, brightness and kinesthesis then will &

sharpener,



Inastuch as the time-error hos been one of the focal
points for reurcphysiclepleal speculations by peychologists,
a dervonstreted relationshlp betwsen cur cognitive attitudes and
the timseerror will perhaps suggest n basis for desoribing the
attitudea also in terme of a corticnl model. Such a step ie
indiested for two reasons: (1) Since 211 experience has its
locus in the brain field, cognitive anttitudes should bLe
translatsble into physiological termsy (2) the translation of
the cognitive nttitudes into neurcphysioloplcal langusge may make
for a more precise formulation of leveling and sharpening; more
efficient prediction of the effects of these attitudes on

behavior other than perceptual mgy thereby become postible,
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CHAPTER VII
PROCEDUEE
The Schematizing Situations Selection of levelers snd Sharpeners

A total of 106 subjects, 50 men and 56 wowen tock part in
the first experiment, the schematizing situation. It weo from

their scores on this test that we clessified the subjects az either
levelers or sherperers, O&ixty-four of these subjects were studento
in a general psychology class abt the Univeorsity of Kensgs, 18

were aldes at the Topeka Stote Hospital, and 2l were students

of psychology at Washburn University, Their ages ranged from

15 46 L3, the median oge being 23, The subjects were tested in
groups ranging from three to ten peoples They were equipped

with a record sheet on which were 150 rumbered blank spaces.

Fech subject had a zmal) flashlipght which he used when recording

his Judgmont,

The yoom in which the subjects were tested was darkened
a8 coxpletely as possible, The screen on which the squares were
shown was a piece of black cardboard twenty-five inches square.
In order to make the field =8 homogenecus as possible and to
eliminate sny cues which might aid the subjects in judging the
size of the squares, the screen was draped on ell four sides with
five feet of black muslin, The 150 cquarcs and the instructions
vere placed on a 35 ma, film strip ond vere projected fron an

SVE 35 mm, projecter using e 100 watt bulb, The projector was
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placed 21 feet from the screen, A rechanical timer opersted
an eluctro-magnetic shtter to expoee n squore on the screen
for three ecconds and to shnt it off for B seconds, The
eyperiment lanted sbout 35 mimtes,

While the instructions were exposed on the screen,
the experimenter read them alewd, The instructicns were as
follouss

“Ye wish to see how well you can judge the
sire ef souares, We're poing +o chow you & mumber
of squares on the sereen and we want you to tell
us how big they are,”

"The squarcs mey range anywhere betwesn one
ireh and eighteen inches, This deesn't mean you'll
recesserily get a square which is one inch oy
eighteen inchos, though you moy. [ut the squeres
will always Le somewhere within this range."

"To help you judge the sise of the squares,
we will show you what a one inch squsre looks likews
the emaller end of the range, and what an 18 inch
square lccks likee=the larger end of the range.”

The one inch pquare and the 18 inch squsre were exposed

for about five seconds each,

The instructions contimed:
"We will show them to you apraln.”

"Tou will see 150 squares during the course
of the hour, and yeu have 150 rurkered spaces on
your sheet, Vrite your estimgtion of the size of
each sguere in ite cwn murbered spece, Thus for
squzre number one, record its zige in inches noxt
to muber cne, eto,"

"Don't go back over your judgmente to
chenge them, In chenging them you are more likely
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to be insccurate. Pleagse den't compare your
estirates with enyone or moke any comment
during the hour, Heke youxr Judgments
irdependently."

"oy to remind you once sgain of the
range in which the squares will fall, we will show
you sgain the smaller end the larger ends of the
range.®

The one and 18 inch squaree were then exposed twice allowing

five seconds for sech exposure,
"How we are resdy to begin, You will see cmch

of the following squeres for only a fow seconds,

Iock at it all the time it 18 on the screen and

make your estimation when it disappears., The next

square you will see will be mmber one,"

The experiment then bepan. The first five omallest
squares were presented in haphazard order thrse times esch for
a total of fifteen Jjudgrents, Then the smallest squere wns
removed end a square larpger than any of these in the first serles
was added., This series of five squares was then presented in
haphazard order until each stimulus in this new series of five
had been exposed three times, Agsin the srallest of this second
series of five wos remcved and a larger one was pdded, In thig
way the soriee of five squares moved up in the size range until
all fourteen squares were exposed, A total of 150 squaree (wzg)
precented for judgrment, TFigure 1 schematically showe how the
gerics shifted gradually from the snaller to the larger ends of

the rangs,
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Our leveling and sharpening groups were chosen on the
besis of the subjects' scores on sccurscy and per cent loss ef
ecouracy of their Jjudgments of the squares es they chanped their
roeitions An the series from largest to malle:st.(l)?o determine
a subjectts apeouracy score we exsmired each sorles of fivo stimull
end noted how rany times out of three precentations the fifth,
or largest stirmulus, was judged as the largest of that particular
seriesy how many timos the fourth stimulus wns seen as next to
the larpest stimlus, ete., The scores on each position for
each subject were expressed oo a function of the maximum
acouracy possible on each stimlus. Then from the percentage
accuracy scores at cach position we computed the ascuracy lest
28 the stimalus moved from position five to pesition four, from
position five to three, five to two and five to one, For ench
subject we sversged his percent sccurscy snd the loss of percent
accuracy from the highest level, which was in all cases when the
squares were in pesition 5, the largeet in the series, These
two averases were cur hasic measures {nr chossing cur levelers

&nd sharpencrs,

Ve constructed two distritutions of scorest in the first
we rarked cur subjects seccording to their accuracy score, and in

the secend distribution we ranked them according to their averare

(1) See p. 36 for the rationale for denling with accuracy of

relative placerent of the siimulim rather than with abeclute
error,
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losy of percent eccuracy. Dividing beoth distributions in half
(fifty-thres subjects in both halves), we cplled those subjeots
ghorpepers who fell in the upper half of both distributions and
thoze people Jevelers vho were in the lower half of beth

distributions,

Thirty-one publects were eliminated from further teeting
because both the pocurscy and less of percent nceursey gcores
vere not consisterntly in the some hnldf of bhoth distritutions.
The £8 who were elirdnated showed two types of performances
Seme subjscts, while showing over-all high sccuraey in deteeting
cech stimulus in 1ts proper position in the series, lost a
considerable amount of scouracy on these that were in the mdddle
of any given serles, A second kind of performance gmong those
Ss eliminated was initial inseouracy which the subjoots consistently
rslntaired throughout the experiment, This latter type of
perfornance showed up 88 a low pecursey &core but hardly any
loss in percent mocuracy. Pecple vho showed theze two varieties
¢f approach to the experiment were eliminsted from further
considerstion because they did mot it the operational criterion
for leveling or sharpening.(a)f‘saventy-»ﬂve subjects, then,

rezeired: 37 sherpeners end 38 levelors,

Figure 3 shows hew the leveling and sgharpening greups
separated theriselves on the goenrscy reasure, Note that the groups,

vhile not widely different on the most salient stimli in positien

(2) cee p. 38 f.
EUY.
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S and 1, becoms decidedly divergent at positions L, 3, end 2.
In fipure k this is expressed o8 o greater loss in accurscy for

lovelers from position 5 to all other pesitions,

Inrcluded in these seventy-five remaining subjects were
those who were both extireme levelers and sharpeners and those
vho fell near the center of the distributicn. There were, thus,
subjects in this total group who seemed to show leveling behavior
or sharpening behavior to a much greater degree than others, In
this study, however, we wished to test the inference that a
predominartly leveling or sherpening attitude will contribute

sipnificantly to a certain kind of essimiletion effect in time-srrer.
Ve therefore decided 4o deal only with extremc levelers and

sharpeners in the next part of cur study.

The conventlonal cuteoff points for desling with extrenes
are the upper and lower 27 per cont of the total distribution (2£),
Trenty-seven per cent is that proportion of the extremcs of a normal
distribution which meximizes the differerce betwoen the nesns of
the two groups divided by the standard devietlon of their differences,
Cur firal experirental groups consisted of twenty-one sharpeners
and twenty-two levelers, These were the subjects with whom ve

worked in our time~error experiments.
B, Visual) Time=Error Experiment

The spparatus consisted of a wooden box 21 x 17k x 73
inches, The front of the bex was cut cut and in the 21 x 17) inch
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opending was placed a sheot of milk glass 20 inches Ly 153 inches.
The milk glass was zasked with black cardberad except for a
circular opening five inches in dlameter, This five«inch

aperiure gerved es the soreen .on which the tineesrror stimuli

and the interpolsted fields were projected., The reer of the box
wag opsn. Behind the milk glass and fastercd to the sides of the
box were two elegtric light bulbe conrected in perallel, the
bripghtness of which wes controlled by & Variace These bulbs
provicded the 1lluminztion for the intorpolated field. ¥From a

35 =m SVE projector, using & 100 watt bulb, the brightrees stimuli
were projected through the rear of the box onto the five-inch
milk gless screen, The brightness of the comperison stimli was
controlled by & eecond Varise, PBoth the projector and the liphts
inside the box were cemnected to m mechanical timer which
autenedically turned on and off the SVE projector exposing o
brightness stizulus for one seconds After the projector was shut
off, the timer switched on the lights in the box to provide the
interpolated ficld illumination for a specified time. In this way
the stirulus brightness alisrnated with the interpolated fields
aceording to a controlled interval,

The sublects, tested in groups of three to five pecple,
vere allowed five minutes to adapt to the darkened rcom, Thoy oabt
in two rows, two subjects in the front row and a mavimum of three

in the reer, Seated in front of the box, the subjecis were arrenged
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symmetricelly sbout the plane perpendiculer te the center of the
opening of the milk glass., The distancs from the center of the
five inch oircle to the eyes of the subjects in the first row
was six feet, and eipht foet to the eyes of the subjects in the

second row,
Condition I

The subjects judred five pairs of brightness stimuli,

The stimulus peirs in mil)ilacherts weret

7.00 = 350

7.00 « 5,25

7.00 = 7,00

7.00 = 8,75

7400 = 10,50
These atirull sppeared as successive pairs of illunlnated
circles five inches in digmeterewthe entire exposed milk glass
dise, Each circle in a poir was prosented for cne second, Ten
gseconds seperated standard and comparison and 20 secords elapsed
betueen pairs. During the 10 secerd intervel and the 20 second
intcrvel the soreen was 1lluminated by 3.25 ml, Thus the
brightness stimuli to be compared interrupted the consiant
field of 3,25 ml, Judgrent wzs by the methed of constant
stirulus differences with only two categories of Sudgment
alleved, The standard was elways presented first,
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The stimmlus pairs were so erranged that eech palr was
preceded and fellowed by every other pair st leesst once, and not
rere than tuice; no poir wes repeated till a1l five pasire were
projected, Bubjects Judped esch stimulus seven tinos, 35
Judgments in all. The experimentsl secslon thus lasted 18
rimites, Kohler (37) has sugpested that in the course of
prolonged expsrimentation the timeeerror is washed out, and rather
than rick this ve 1limited the experiment to 35 trials.

Each subject was equipped with a pad containirg 35 sheets
of paper on which he wrote his judgments. Judgmenta were
recoyded on sepsrate pages so that the gubjects could mot infer
any pattern of response by comparing their Jud;ments on previeus
trizls. The sublecte were piven small pecket flashlights to aid
then in recording their judgment, The experimenter instructed
the subjects as follows:

“You will see two circles of light on the
sereen herey ore will follow the other by a few
seconds, I want you to tell me if the second
flash of light that ysu see is brighter or dimrer
than the first, Remenber, jJudpe the second one,
telling me if it's brighter or dimmer then the
first one, Now the screen will be lit mest of the
tize by e dim light. Judge only the two lights
that interrupt this contimicus light. The
procedure will lock like this:” (Two practice trials
were piven at this point to ell subjecte. The
following stimlus pairs cosprised the practice
trials: T7.00 = 3,50 rl. and 7.00 = 10,50 rl,)
"hemexbor eall the second light brighter or dimvsy
than the first light.

"You have 35 pages in your bocklet and you

will see 35 peirs of stimuli, HNark your judpments
on the peges in the booklet using a separste page
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for each stimulus pair that you see., Flenze
look at the screen 811 of the time, taking your
eyes off it only to record your judgmenta.”

Condition IT

The some brightness stimull ss Condition I were given
to the same subjects with one change, The field, instosd of
being illuminated by a dim Yight, wes illuminated by a brightness
of 27.7 mil1lilesberts in betwsen the presentations of the stimuli,
Again enly the stenderd and cempnrison interrupted this interpolated
brightness field, Immediately after the timer exposed each
stirmlus, the timer sutematicolly turned on the bulbs inside the
bex which provided the field 1llumination, In thie way the
ground was on before, between, end after each stimlus pair.
The instructions for this pert of the experiment were the gmue
as for Condition I except that the word "bripht" was substituted
for the word "dim" when eplaining the interpolated field,

Condition IIT

Eighteen subjocts were given a third condition of this
visual timee-error experizent, In this third condition, celled
Conc¢ition III, the sume siimulus pairs were presented for juderent.,
In between the presentations of stimli, however, no background

$1luination was given, The soreen was dark,

To minimiee complication frem accumlated practice effects,
cre wock separated each condition of this experiment,
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Cenputetion of the Time~Error:

The time=error was occrputed ps the difference betwoen
the polint of subjective squality (FSE) and the objective mide
peint, The PSE was computed by the sumantion methed as

described by Woodworth (79).
Ce Auditory Time Error Exporinent

¥e sttempted, as for as possible, to duplicate the
sere oxperimental conditions for sound as for brightness by
adherfing closely to Lauenstoin's procedure for presenting
the stimuli, Two eyperimental sittings made up this section
of intensity jJudpments in seund.

The stimuli were five pure tornes fixed at 500 eps, and
vorying in intersity. The task was to judge the loudness of
the tones by the methed of constant stimulus differences,
Each seriece conaloted of a standord at 28 db below o reference
level of § watts, and five corperison stimuli which were
digtributed symmetrically in steps of two db around the standard
otimuluas, The series, then, was cespesed of the intencities:
32 db, 30 db, 28 db, 26 db, and 2L db btelow the reference
level of & watts, with 28 db ss the standard. Ten seconds
ceparated standard and corporigon stimull and twenty teconds
elspsed between the presentation of the stdmulus pairs,

Poth gtandard snd comparison gcunds were presented for one



sccond each, The standard was slways presented first,
Condition I inocluded & soft intorpolated tone of 36 db below the
reforence level of 5 watts at 500 ops. Condition IT included

a leud interpolatsd tore of 21 db below the reference level
at 500 cps. These interpolated tones scunded during the ten
end tuenty second intervals,.

The instructicns were an followss

*I want you to Judge the loudnesa of sounds,
Youtre going to hear two tones which will scund for
gbout a secornd, One will follow the other by ten
secondse I want you to tell me 4f the second tone
you hear is louder or softer than the {Irst tone,
Retord your judgment in the booklet I gave you,
There will be 35 such pairs end you have 35 pages
in the biocklet. Usc n coparates prge for your
Judgment of each paiys Now in between the two
tones you will hear a soft (or leud) background
tone, You are to judpe only those two tones which
interrupt this continuous background tere. Remember
call the second tone . louder or scfter than the first
one,.® .

To control intra-cerial effects, each comparison pair
was preceded and followed by every other cemparison pair at least
once and no more than twicey no stimulus palr wes repeated until
21l five psirs were presented for judgrent. To minixdze the
digeppearance of the tims-error phenemenon which msy occur in
the courze of prolonged experirentation, each experirental session
wes limited to 18 minutes, This time limit gllowed the subject
to mske seven judpmente on esch stimulus pair, a total of 35
Judgments in all,
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One weck geparzted the two conditions of the experiment,

Avparatust

The scund stimll were produced by a twin sudio-frequency
escillator constructed by Re Oerbrands (66)e One oscllliator
generated the atanderd and comparizon stiruli, while the other
produced the interpolated scunda. The cooillators contained a
built-in electronic switch which eliminated the transicnts or
clicks produced when a tore is svitched on or off, A double-relay
timer controlled the duration of the comparison and interpolated
tores, Six sets of Brush crystal headphones, type A=l, wore
cornected in parallel with the cutput.

The subjects, tested in groupe of four and five, were so
arrarged that they could not ses anyone else's recerd bocklet,

De Kinesthotic Tiweefrrer Foperiment

Would the trends scen in tho suditery end vigual tima-crroz‘s(B)

continue in sn experiment invelving kinesthetic timeeorror? Only
five levelers end five sharperers were avallsble for this experiment,
The resulits are clear cut encugh to merit reporting despite the

small mumber of subjlects, The procedure followed the auditory

and visual experiments a8 closcly as pessible.

(3) See PPe 62 ff,



The stimull were five bleck circular metal pillboxes,
3 inches in dlemeter. The beres were loaded with lead shot
and paraffin, The weights were 18L, 192, 200, 208, and 216
Erans, Judgment sgain was by the method of constant stimulus
differences, with 200 grams ss the standard. The standord weos
elweys presented first, Each weight, including the 200 gram
weleht wot compared with the 200 groam standard, Only tuo
catepories of jJudgment were allowed. The subjects were
instructad to report to the cxperimenter whother the second
weight they lifted was hesvier or lighter than the first,

The weights were arranged en a clrculer platform which
revelved neiselessly on a ball beering exle, There were threo
cenditions in this experirent, In Condition I the subjects
vere told to 1ift the welght when the experimenter tapped his
pencil on the teble, They were instructed to rest their
elbows on a zoft pad and to 11ft the weight twice by prasping
it with g1l five fingers. They were to 1ift the weipht using
the elbow, fixed on the cushien, &s a fulcrum, After the
stardard weight wes put dewn, the subject 1ifted a weipht lipghter
than eny in the series, 132 grems. He held this weight for 10
secends, put 1t dewn at the signal from the experimenter and
then 1ifted the cemporison, After the comparison weipght was
reploced, the subject lifted the 132 gram weipght again and
held it for about 20 seconds, A new serfies was then begun,
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The srrangement ef the stimuliy es in the visual and suditory
experirents, wee such that each stimulns pair preceded and
followed every other one at least once and no more than twice.
Thore were 35 pairs presented for jJudgment. Subjects werc tested
individually, They were seated in a comfortmble chalr direcotly
in front of the revelving platform, end were blindfolded o as

to provent visual recopnition of the welghts,

In Condition IT of the experiment the seme welghts were
erployed, with the same instructions for lifting them, After
the standard weipht was put down, however, subjeote lifted a
g weight thst was hepvier than the weights of the stimulus
series. This weipht wes 290 gruams. The subjects held this
wveight for 10 seconds, put it down, end then lifted the cowpariscn,
After the comparison veipht was put down the subjlects lifted
the 290 gram weirht ogoain end held i¢ for about 20 secords, 4

rew Beries was then begun,

In Condition III of this experiment no interpolated weight

wes erployed.

MNrme~error was corputed by subtracting esch subject's

point of subjeotive equality from the objective midpeint, which

is 200 grems,

The peint of subjective ecuality was oalculated by the
Surmation method es described by Weodworth (75).



The experimenting tock place over a poriod of several
nonths. It wos necessary to sce each subject for spproximately

five congecutive weeks in order to test him on all of the

exporirents,
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CHAPTER VIIX
RESULTS
Lo Concerning the Lauenstein Ascimilation Hypothesls

Teble IV shows the time~error scores of the 18 subjects
vhe wore given the three conditions, (dim, bright, no interpolated
field) of the visual time-errer experiment, With the dmrk field,
Condition IIT, the timceerror is -,71. That is, with a delsy
of 10 seccnds between the presentation of standerd and corparisen
stirall, judgrent of the midpoint of the seriee of stirulus
pairs is displaced ,71 ml. bolow the objective midpoint. When
the interpclated field is bright (Condition II), the time-error
becores positive, while a dim interpolated field (Condition I)
results in a negative tirme-error. In general, this is oconfirmation
for Lauenstein's hypothesie that the time-error (with interval
between comperison and standard held constant) is a function of
the prevailing field illumination, 2 darker field than the
stirulus series ylelding a displacement of Judgrent in a nepative
directicn, and a bright field resulting in a displacement in a

positive direction,

The fact, however, that a greater negative time-error
occurs with a dim rather than a dark field seems to be inconsistent
with the hypothesis., This finding is similar to Prati's recults (59),
end 1t was on this basis that Pratt teck issue with Lausnstein's

explsnation of the time~error. FPratt srgued that a completely
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TABLE IV

KEAY VISUAL TINE-ERRCAS FOR 18 Ss UMDER THRFE CONDITIONS
OF INTERPOLATED FIEIDs I (DIM), IT (BRIOHT),
I7r (X0 INTERPOLATED FIELD),

CONDITIONS
I (D) IT (EBKIGHT) IIT (N0 INTERPOIATED FIELD)
HEAN TTiE-
BRE?-QRS "1.&5{% #lohlu "071
(¥ = 218)
L4

Slgnificantly different from zero.
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dark ground should result in a preater assimilation effect than

a dim ground, since the fermer is a much lower degree of dimress,

Upon cleser examination, however, this result offers no
contradiction to Lavenstein's hypothesis. We can account for the
rore cogent effect of the dim corndition over the dark conditien
if we recell g qualifying stotement mede by Lauenstein in
discussing the limits within which gesimilaticn werks in affecting

traces. "Only those traces that stand in concrete structural

relationghip with each other can in peneral assimilate to each

cthere One can well expect that the closer the relstion, the

stronger the aszimilation will be” (LS)s Now the interpolated

fiold in the dim condition was 3,25 millilemberts and stands

in much closer relation to the stinulus series than the dark
interpolated field. Indeed the dark interpolated fleld can be
considered to be quite markedly outside the range of standard

end comparison stimuli, Therefore ascimilation under thie latter
cordition is restricted, The dim interpolated field stands much
closer to the stimulus series then the bright fleld which was 27,7
millilarberts. Yote that the bright cercition results in less
positive displecerent of timee-error than the dim conditien's

displacerent in the negative direction.

Teble V purmerizes the results of the kinesthetie timeeerror
experiment, As in the visval time-error, Condltion I, where the
intervels between pairs and within pairs are filled by a light
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TABLE V

MEAR KINESTHETIC TIMEERRCR FOR LEVELERS AND SHARPENERS UNWDER THELE

CONDITICNS OF IRTERPOLATED FISID:

T (LICHT), II (HEAVY),

AND IT (%O INTLRPOILATED WEICHT).

CONDLTIONS
I 1T 11X CCMBIHRED
(LIcHT) (HzAvY) (MO INTERPOYATED WT.) EAN
GROUPS
SHARPENERS _
(3 =5) «lio38 #0.56* ~0,51"% «lJhils
1EVELERS
(¥ =5) «7.17 £3.011 «3432 =2.36
MEAN TIME-
ERRCR OF ALL _
Ssa ~§' .78 )‘1 &9 -1 08 7 «~1:50

# Not significantly different from

98YT0



woight, couses a greater digplacerent of Judpment for a2l
subjects then Condltion III where the intervals sre cxpty.
Here, agaln, the bright interpolated field in Condition I
stunds in closer relation to the stimlus scries than does the
erpty interval, We should, therefore, exrect a greater
diaplacemsnt of Judgment in Condition I then in Condition III
if Lsuenstein's statemonts (5) have validity, Note, too,
that the deminant fiold in Cordition I (132 grams) is nesrer
to the stimdus series (&8 gress from the midpoint of the
sericg) than the 250 gram fleld in Condition II, (90 graws
frem the midpoint of the series), Tsble VII zhows that the
HUne~error is greater in a regative direction in Condition 1
(1ight) than the time-error in Condition II (heavy) is in the
rogitive direction,

Tsble VI ghows that in suditory time-error, where the
more intense interpolated field (Condition II) was oloser to
the stimalus geries (3 db removed) than the sof't interpolated
field in Condition I (I db removed), the greater displecerent
of time-error cccurs under Conditicn II, Thus it is spparently
not the less intense interpolated field that exeris the grester

aseimilation effact,

In the kiresthetic and visual experirents it wes Condition I,
the less irterpolated field, which seemed to present the optinal
conditions for the cperation of the sssimdlstion effect, while in



TABIE VI

REAN AUDITORY TIME-FRROS FOR LEVELERS AND SHARPF).IKS
URUER TWO COYDITIONS OF IRTHRPOLATED FIELDs
I (sorT) AWD IT (10UD),

I
GROUPS (SOFT)
SHARFENZRS
e 20 - 030
IEVEIERS
H = 19 - o92

MEAN TIME-ERROR
CF ALL 8a - .61

=57=

GONDITIONS

I
(15UD)

# 90

£1,59

#£1.28

COMEINED
NEAN

¥ 30

£ o33

£ o32



TADLE VII

MEAN VISUAL TIME-ERRORS FOR LEVELERS AND SHARPEMERS
UNDER TW0 CONDITICHS CF INTERPOLATED FIELD:
T (DIM) AND IX (BRIGHT).

grouPs

SHARFENERS
R=21

LEVEIERS
Nz 2

MEAN TIME-ERROR
FOE AIL Se

CONRITICHS
I II GOHBINED
(DIM) (ERIONT) MEAM
-10511 )‘ 063 - 0'46
‘2.1!‘ {1.30 - Qh(?
“11811 ; 97 - .hh

A1l tirc-errors ore eignificantly different from zero.



the suditory experimont it wes the more intense interpolated
field. A espaclity Mmit seeme to be reached when the interpolated

ground is morkedly different from the stirmuli to be compsred.
The more distent the relation betwcen stirulus sordes end
interpclated field, the less the latter affosts the mapnitude

and direction of the tine-error,

The experimental dosign permitted the arrangement of the
results of both muditery and visugl tineeerror cxperiments in
o double clageification aralysis of varlaonce, This made it
possible to test the differentinl effect of the inteorpolated
fields (between corditicns) for the extreme subjeots, and the
difference between levelers and sharpenere on the corditions of
more and less intonce interpolated fields in both medalities,
The basic score was the timeeerror for esch subject on esch
conditicn, This distributien of the mean time~errors under beth
conditinne for levelers and sharpeners ic shown in Table VI

for suditory timeeerrer, and in Teble VII feor visusl timee-error.
B, Comparisen of Cenditions

Doeg the varigtion in interpolated field result in a
significant change in the size end direction of ths timu-exrror?
Table VIIT which summarizes the annlysis of varlance for visual
time~-srror shows that s ccrparisen of the variance between
conditions with the interaction varience of subjects, conditicns
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TABLE VIIX

SURMARY OF AMALYSIS OF VARIANCE FOR VIBUAL TIME-ERKOR

Scurce of Variance Sme_5qe

Eetween levelers
and Sharpeners groups 01

Potween S5s in same
Rroup 115.18

Between Conditions

Groups X Conditicna B.68

Subjects X Conditions

X groups 70,55
Total 365 05 1

&

Ll

bl

85

Mean Sq.

.01

2.81

171.09

8.68

1.72

1.63*

99.LT"

5.07"

05

001

«C5

% Tested ageinst subjects x conditions x greups.
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and group yields an F which is significant at less than the

«C01 level, This indicates that the interpolated field has

& deronstrable effect on the time-errer. Table IX shows that
this result ohising also for aud!tory time-error, where the
betwcen conditions variance is scen to Yo pipnificant at less
than the 001 level., The directlion of the effect s that
predicted by Lamenatein for both groups, ne seon from Tableas VI
and VIT, Under the condition with the less intense interpolated
field the visual time-error is negative, -1.8L, while the tire~error
ig = .61 for the corparmble condition in the auditory sphere,
¥ith a more interse interpolated field tirme-error beccmes
positive, £ 97 in visual time~errer and #£1.25 in auditory

tire-error,

In general, then the results confiim those of Lauenstein
and are consistent with the hypothesis that the prevalling ficld
ererts an sssimilatien effect on the stimuli, Wwhen the dominant
field 15 more intense than the stimull the standard stimulus is
goninilated toward the more intense ground, resulting in a
positive time-orror, When the deminent fiecld is less intence
than the gtimll, the stendard stinulus is esesimilated toward the

dim level resulting in a repsiive time-errcr,
C. Comparison of levelers and Sharpeners

%hen wo corpare the contribution to the total varisnce

attribtutsble to differences between groups with the error term
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TABIE IX

SUMMARY OF ANALYSI8 OF VARTANCE FCR AUDITCRY TIME-ERRCR

Source of Variance Sie_£qe

Betwoen levelers
end Sharpeners groups 0.2

Between S8 in same

group 2,61
Between Conditions

Oroups X Conditions 11,10
Subjects X Conditions

X groups 20,0
Total 119.03

af

37

37

17

Kean Sg.

Ol

67

62.68

11.10

55

F.

1.22%

113.96"

20.18%

«20

<,001

<.001

# Tested against subjects x corditions x groups.
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in both sense medolities, the former seems not to account for a
significant porticn of the total variance, This lsck of
differentiction Letwosn levelers and sharpensrs on the average

cf 81l conditions is, however, artifactusl. That is to say, the
true differences between levelers snd charpenors in toth
condlitions are cbooured by the fact that the two conditions

exort effeote in opposite directions, Condition I ylelds a
negotive tineeerrer, while Condition II resulte in & pesitive
tire-error. Vhen the resulta of these conditions are aversged

the mean obscures the true differences on each condition, This
mey become clenrer if we direct cur attention to the follewing
tendencies of the data: Note in Teble VI that the mean tirmcw-orror
for levelers in the "lcud” condition 1o £1.59, that for shaxponera
i85 £ .90, Under the condition with the soft interpolated field,
the nepn tineeerror for levelere is - .92 and that for shmypeners
is « ,30. Fow, if we average the meun timeeerrors for the levelers
in both gonditions and ths timeeerrors for sharpeners in both
conditions, the sherpensrs have an average of £ ,30 while the
levelers' aversge is £ .33, This difference is hardly significant
and shows up in the enslysis of variance ap an insignificant
betwceneproups variance estimate, even thourh the magnitude of the
timemorror was greater under erch cordition, considered seprrately,

for levelers thon 4t wes for sharpeners.

The significance of the leveling and sharpening dimsnsions
is more directly indicated in Tables VIIT and IX by the significant
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interactions of groups with conditicns. Thus the groups respond
significantly differently to the two conditions, levelers showing
greater negative timewcrror under the condition of less intonse
interpolated field end grenter positive timee-error under the
condition of more intense interpolated field.

In the suditory time-crror, between-subjects variunce
within groups is not significantly grecater than the crror term,
attesting to the inpignificant individusl differences within
the groups. The withinegroups varionce in vicual time-erroxr
is, hewevar, significant ot tho .05 level, Thus, while levelers
et ghapeners do differ on the averspe from esch other in a
pruedictable direction on aselmiletion effects in, tdme-crror,
there may be sipnificant individual differences within esch
group, partlcularly in visual time-error. In short, there msy bo
cther detvininants of difference in time error of secondary
importanca,

Table X which pummarizes the analysis of warisnce in
kinesthetic tims=error scores ghows that the results ere quite
similer to the results obtained with the guditory and visual
tine-error, in spitn of the fact thal there wers only five

sub jects in sach group,

levelers and sharpeners interact differently with the
different conditions of interpolated field, The F yratio for the



TABLE X
SARY OF ANALYSIS OF VARIANCE FOR XINGSTIETIC TIHE-ERROR

Scurce of Variance Sme_Sqe dar Moan 5q. F, Do

Detuoen lovelers »

ard Sharperers groups 6436 1 6.36 —_

Between S5 in same )

group 170,50 8 21,31 6,30 .01

Betueen Conditions 301.37 2 150,80  bh.88% <001

Intergction groups ®
x cenditions 75 «93 2 37.97 11,31 001

Intersction groups x

subjects x conditions 53.7° 16 3.36
Total 607.9L 29

# Tested against interaction sublects x conditiens x greups,.



interaction of groups with cerditions compared with the error

term is significant at lese than the 001 lewel, Kote, hewever,
the significant withinegroups variarce, attesting to the considersble
irdividual veriation within the leveling and sharpening groups.
While these large differences amcng subjects within their cwn
greup may be partly a result of the small N, it is sti11 quite
1likely, es with the visusl timeeorror, that althcugh the groups
do sepsrate reliably on timeeerror reamsures, there are wide
veriations within the leveling and sharpening groups. This
finding 18 consistent with the view that there are other importent
determinants of timeeerror besides the cognitlve controls of

leveling ond sharpening,

Inspection of Figures 5 and 6, which show graphically the
tire-error results of sach group under each conditien, indicates
hew the groups separsate on the different conditicns, From these
results ve moy peneralize that levelers show a greater tendency
than csharpeners toewerd sssimilation ef traces to the interpolated
field,

D. Hpgnitude of shift in tinc-error frem conditions of lese
intense to mere intensze interpolated fields

A more direct messure of prorencss to assinilation effects
is giver by the emount of chanpe in time-error fer each individual
frem the less intense to the more intensce interpolated field.
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Fig. 5 Auditory Time-Error for Levelers and Sharpeners
under two conditions of interpolated field I (soft) and I (loud)
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Fig. 6 Visual Time—Error for Levelers and Sharpeners
under two conditions of interpolated field, I (dim) and

II (bright)
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Rather than consider each indivicual time-error cordition, this

assinilation meesure considers the difference in time-crror

between the two conditions of interpecloted ficld. This tells

us how nuch change in timceerror occurs with a change in the
dorinant field corditions, According to the hypothesis

degeribed earlier the leveling attitude should result in
relatively groster displacerent of time-errox when the shift
occurs from a more intense to o lezs irnterse interpolated

field., Results pertaining to this hypothesis ere shown in

Toble XI. The scores in Tsble XI represent the chonpe in tine-crrer
from the more intense condition to the less intense condition of
interpslated field for the three time-error experiments, levelers
consistently show o significantly larger differcence score than
sherpenors, Clenrcut differences, then, sprear between extrerme
levelers and sharpeners vith respect to the mapnitude of the
assimilative effect of a dominating field upen the stimuld to be

cempered,
E. Genarality of the Assimiletion Effect

Both ways in which the data have been anmlyzed (cf. Table XIT
end Tobles VIII, IX and X) show that levelers show significantly
greater response to the interpolated fields than do sharperers,
Within the lirits of generclization impcsed by the size and nature
of the sarples tested, this is cersicstent for the asuditery, visusl
and kinesthotic rodalities. That ceenitive attitudes exert crosse-sodal
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TABLE XX

ASSTHILATION (DIFFEREVCE) SCORES OF 1ZVELERS AND SWARPENERS IR THIREER
KODALITIES OF TIMEEREOR (DIFFEREYNCE BETWEEN COVDITION I
(LEES IKTEMSE) AND CONDITIOM IT (MONE INTEREE).

Groups , Timo-Error Experinent
Vipugl Timge Auvditory Timee Kinesthetic Tirmew

Error Error Error
Sharpeners 2.17 .21 ls Sk

(¥ = 21) (8 = 20) (n=5)
levelers 3.0k 2.51 10,58

(= 22) (N =135) (M =5)
Difference 1.27 1.30 D8
t 2,239 3.6h6 2.696
p* 01k 001 016

# Tested on ore tall of the distribution of t's,
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effects geems to be 2 conclusion one can drew fram these data,
A leveler tends to show grester assimilation effects thsn a
sharpener in visual, suditory and kinesthetic time-error. The
gignificance of this conclusicn will be discussed in a later
scetion, In this section the question is sekeds Hew strong is
this tendency of the copmdtive attitude toward genesrality in

mere than one sense modality?

To explere this preblem a correlation was computed between
the measurcs of azsimileticn in the suditory and visuel tinme-
errors, The small N in the kinosthetic experiment did not ellew
for o significant statistical treatwent ef the kinssthetic
data sprepes this questien, The measures of assimiletion
(differerce scores) were obtained from the magnitude of shift in
tire-error from conditions of less intense to more intense
interpolated fields, So that the suditory and visual distributions
could be mors directly compsred, sll scorcs were converted into
T scores using the methed of ¥cCall (LS), The Peerson product-moment
correlation, ccoputed betuween the mensurcs of assimilstion
(difference scores) in both visual and awditory spheres, is ,2L5,
which is significant at the .08 level.(l)'l‘hua, there is a positive,
altheugh low relationship btetween the size of the assimilation
effect in the two medalities, There iB scme tendency for subjects

(1) Baosed on orme tsil of the distribution of tts,

81w



who shov ninimal asstirdlation effects in visunl tirc-crror to

show the geme depree of asscirdlation effects in auditory timee-crrox,

Arncther question that cen be answered from the data 1s
whether the differences between levelers and sharpeners are wore
congd.stently predictable by reasures of gbeolute time-error or
by emasures of assimilation, that is, the differences between
timgeerror conditions, To answer this question biserisl r's were
corputed between the leveling=sharperdng dichotomy end the
distributions of timewerror scores in both the vision and
audition, under the conditiens of greater and less intense
interpolated fieldsy levelingesharponing was slso correlated
with the ascimilntion (difference) measures, Biserial r from
wideeprond classes (SL) was used as the data involved the upper
and lower 27 per cent of the distribution of levelers and sharpenera,

Table XII gives thosc correlations,

Hote first, that the correlations between leveling-shsrpening
and agsoimilation effects (difference scores) are grester than
for measures of sbsolute timeeerror on any single condition, The
reasen for this may be that in the assimilation reasure we corpeore
the algebrale suz of time-errors on two conditions, rather then
ccrpare time-srrors on only one condition, This tends to increase
the separation between the two groups, Table XII shows too that
the correlation hetwoen lewveling=-sharpening and the asuditory

tire~orrer ssaimilntion effect (differcnce score) is larger than
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TABLE XII

BISERIAL r's FROM WIDISPREAD CLASSES BETWEEN IEVELINGSHARPENING
DICHITIHY AND ¥EASURES OF TINE-ERHCR

] N
Ievelers va, Sharpsners Oni levelers Sharpeners r big,
Visunl time~-error
assimilaticn score
(difference between bright and dim fields) 22 21 279
Avditory tirew-arror
asgimilation score
{diiference betucen leud and zcft fields) 19 20 Ji78
Visunl time-error I (cdim) 22 21 172%
Visupl time~error II (bripght) 22 21 173"
Auditory time-error I (scft) 19 20 232
fuditory time-srror IT (loud) 19 20 «301

+ Not significantly different froem gzero,
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leveling versus sharpening on the visual tdre-ervor ascimilation
effcot, Finally, the levelingesharpening dichotemy predicts
suditory tive-error scores for ginglo conditions tetier than the

visual timeeerror sbgoluts scorvs.

Neither the more intense nor the less intense interpolsted
field condition of tirmeeorror appears to be more clesely relsted

with the leveling=sharpening dichctomy.

Sumnary of Results

1. The three conditions of time-errer, a more intense, o
less intense end an empty interpolated field yield significently

different time~errors in a direction predicted by Lauenstein,

2. An Aimportant portion of the totsl varisnce is
attribtutable to the leveling-sherpening dichotemy. From sll three
enalyses of variance we have secn that levelers and shorpeners

rospond differently to the pore and less intense field conditions.

3. levelers znd sharpeners maintain their distinctions
in time-error in three sense mndalities,

L. The interscticm of levelers and sharpercrs with the
genditicns of interpolated flelds was most significant in the
auditory and kinegthetic and less significant but still at the
S per cent level, in the visual tinme-srror. Thus whether or not
& person spprcaches the task with o preforred sttitude of leveling
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er sharpening will affect the size of his time-error. lovelers
scem to be rore prone to assimilation effects then sharpeners,
&nd will yleld higher negative timew-errors when a field less
intense than the stimulus series is interpolated; they will show
greator positive time-error when the interpelated field is more
intense than the ptimmlus series,

e Individual differences within the groups nsy be
subptantipsl, These differences are not nccounted for by
differencep in leveling-sharpening; othsr unknown determinants
of secondasry Importance apparently exist,

6. The mepsure of sssimilation, that is, the change in
tire-srror fron the more intense to less intsnse interpolated
fields, scems to be & more reliable meesure of the leveling-
sharpering dichotemy than are measurce of single cnrditions cf

timo=orror.

7« The auditory modallty hipghlights the levelinpgesharpening
distinotion to a greater depree than the visusl medality. This
geems to be true not only for the neasure of assimilation
(difference score) but alse for wessvres invelving single conditions

of timee~error.



CHAPTER IX
DISCUSSION
A+ Concornirg Autochthoncus Factors:

A current trend in perceptual studies hes been to
distinguish between "autoghthonous® and "behevieral®™ facters,
"intersl® and "extornal® influences on perception, Hecently
experimentalists have nttempted to give support to the
sipnificance for the way we perceive, of one or the other factor,
Buring the last decade wany articlee appearing in the literature
have asgked the questicn in sore form: "To what extent can such
fectors as set, hypothesis, pttitude, need, value, etc,, alter
the purely formal, structursl sspecte of a percept?" Thus
Bruner and Geodman (6) state, “The orgamism exists in a world
of more or less spbhipucusly orgarized sensory stimslation, What
the orgenism sees, what is actually there percsptually represents

sewe sord of compromise between vhat is presentod by sutecchthonous
(1)

procecses and what is selected by behavicrsl ones,"

By sutochthonous fecetors, Cestalt posychologiste have
reference to changes, cceurring in trace patterns, vhich are due
enly to the stresses inherent in the traces. These self-repulating
tendensies medify the traces until the tensicn between the traces

(1) Dr. Bruner's recent statements irdicate that he no longer feels
this dichotemy to be fruitful (5),
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and their surrcunding media have reeched the greatest degrec of
stability, Thus the phencmenon of pragnanz is referred by
Gastaltists to the self-distributing nature of traces meking for
"good form.® The vicissitudes of individual memory scheme
described by Bartless and Wulf are explained in torms of the
fate of the correlated trace system,

The point of view expressed by Brunsr and Gooduogn (6)
and others implies that while autechthonous determinants proceed
in the cortical field the behaovioral or motivational foctors
exert a gigrificant influence on the otherwise selfedotermined
fate of the troces, In this way the lows of perception end the
lews of the percon interact and influence each other. Thue, the
content of a dize (a bohevicral factor) in some way influence its
perceivod size (an autochthonous factor)y sexual or aggressive
sywtols on cards contribute to variations in sige constancy,
end 80 one ¥hat this view implieg is that "sets,® evcked by
content, determine the organization of stimuli., While the validity
of this distinction hes teen seriously questioned, the "dlchotomy
theery” hos been of considereble heuristic value.

Recell thet before the influence of personality theeriasts
ugs felt, psychology was concerned not with respording orgenisms
but with the responses of orgsnisms., Response systems were
partitioned ocut and scrutiriged with refined rigor, The not
result was a large bedy of valusble facts ond smallepackage
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theories of sensation, leerning, perception, emction, etg.

Yet ench of these micro-systems wos isolated from the cthers,
There was little concern and less thinking sbout what kind of
psychie structure weuld be necessary to maintein all of these
small universes of response, The fact that peecple differed from
one another and at the eame time showed some kind of personal
consistoncy in their ways of learning, thinking and perceiving
vas left for the personality theorists to tackle. But, as Klein
and Krech (31) comment, what the perscrality psychologist chese
for his deta waa that which was not emcompassed ty the meny
small-packape theories, and "he merely added still onother
subesystem called 'personality,.'®

The current trend to leck for the motivatioral or personality
factors in perception representz an cutcome of cn pttempt to toke
geriously the ides of the functicnal unity of many it tries to
tesce out of perceptual data the personal trade-mark of the
responding person., These studies thus acted 85 an ippertant
incentive to exazmdne the artificial boundaries between systems of
learning, perception, etc., on the one hand, and personality on
the other.

This approach, however, created new isolated systems by
setting in opposition te each other perceptuel varisbles and
personality determinante, The theory from which the present

studies spring would suggest that personality laws are not different



frem laws of percepticn, learning, etc., but indeed are these
very copnitive controls guiding and giving uniqueness to
response in ell situations, whether they be geared to evoke
behavior dealt with in the language of the olinician or the
reutral "unreslistio” experiments of the academic lgboratory.
One of the taske of a unifying theory becomes the task of
discovering the principles of contyol and re;ulstion which wold
the style of mr porson's behavior, This irplies that ore must
teke serionsly the dictum that a1l paychclogical events, whether
they be the sudden recollection of an early childheed traunma,
the perception of a sixple fipure-ground relantion, or the
ectivity of sauwing a piece of wood, have reprosentation in the

brain field,

It is true thst corntemporary neurolopy can offer little help
in dezeribing preelsely whot thece correlates must be like and
how they muet operate. In the finel anelysis, however, a
neurclegical theory must be consistent with paychologloal facts.
As K8hler expressed it, "...our knowledge both of psychological
rules and of the nerveus system has just reached the stage in which
the first bridges can be bullt from one realm to onother, It
will be the psycholeogist's task to tske the first sters in this
directionses® (L0)e In Klein and Kreoh's words "neurolory hes
pach t0 geln from neurclogizing pesycheleogistesssthe inadeguacy of
neurolegy will be remedied in part by the stienticn the reurclegist
pays to psychological dota and theory..." (31),
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If we proceed from the point of view that 211 behnvior has
its neurophysiologicsl corrclates, then the scoxch for the
division beiweon extornal and internsl variants in perception
disappears. Personality determinants, principles of cognitive
control mnd erganisation, are then defineble thrcugh variations
in the functioning of brain field preperticss Thusy autochthonous
factors, such as the fate of troces in tho successzive comparison
experience, bolng sutomatic trace changes, themselves reflect
these organizing principles. In the studies reported here we have
seen that a sipnificant pertdon of subject variance in a classically
psychophysical experiment s accounted for by assuming s porticulsr
mode of copnitive control which was previcusly isolated from
gubjects' performance in a different sitvation, This implies that
cortical processes are never selferegulertory in the senss of
being independent of these control principles, bhether or not
assixzilation of tracee occcurs, in what woy it coxes gbout, and its
particular behavioral wenifestation, depends on the orgsnizing
principles governing cortical dynamics, e.g. the chenges occurring
in traces, Varistions among subjects in phi thresholds,
transposition phenomena, exirasction ef figure from ground and in
our experirent differences in assimllatien cffects, reflect the
fact that different pecple «w- differing principles of control and
organization == gre ¢ocping with the sc=called structurel givens,
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(2)

Thare aro, howewer, certain autochthoncus limits
of the brain fiold, which circumscribe, as it were, the range
of poesible recponse and 1imit the reculrements of cognitive
controls, For example, in the present study a particular relation
of the interpolated field to the stimlus series maxirdzes
the assinilation ¢f traces towsrd each cthers The more distant this
relation of the interpolated field to the stimuli, the less
scsimtlation ococurs. It ie possible that a very loud sound or
8 very heavy velght would affect the timeeeyror judpmonts so
minimally ss to be insignificsnt, The gutochthenous limit,
o8 it were, had been met and no extreme leveling tendency can
overceme this to produce a noticesble assimilation effoct. There
will be insignificant individusl variations at the autochthonous
Limita,

B, Concerning tho Cognitive Attitudes of Ieveling snd Sharpening
and their Cortical Correlates:

l. FKeurclogical Process Voriables,

A personnlity model that mekes use of neurcphysiclogical
constructs premlscs te be fruttful. A muber of neurnphysiological
thearico of behevior heve alresdy becn set forth, Perticularly the

theories of Kihler (39, LO), Hetb, Lachley end more recently

(2) ©f, Brumer (5).

Ol



Kreah (41, L2) have proved valusble in parsimoniocusly explaining
certain correlations in psychological phenomenas The need for
translating psychologicel events into neurclogicasl systems hes
been indicated by Kohler. "As a rule psychologicel dlscoveries
refer to facts of functionsl dependents which are not as such
experienced, thus the rules in which we formulete these relationships
imply the occurrence of certain functions in a realm that is
surely not the phenomenal reslm. As psychologists we cennot ssy
mere about this world of hidden existence and functional dependence
than is contoinred in those rules,..l sce only one way in which
this difficulty can te overcome, It is now almost generally
acknowledged that psychological facts have 'correlates! in the
biological reelm. Thesc correlates, so-called psychophysical
processes, are ovents in the central nervous systems" (LO)e The
use of neurological process varisbles may help in understanding

the results of the present experiments and in sugpesting further

extensiens of our theory.
2. The speciel Cestalt Theery of Time=Error.

It may be valusble to review tho Gestalt theory of timeeexror
in order to exgmine the possibllity of externding it to incorporate

the leveling-sherpening variable,

Tireeerror, a8 we have geen, has been explained by Kohlor

and Lauenstein in cortical dynasmic terms, A oritical concept in
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their cxplenation is the formatien of pradlents. ¥When two
Justaposod brightnesses are exposed, the difference between the
two 1s registered in the brain field as a gradient, The gradient
extende frem the eortical reprssentation of one brighinecs to

the corticsl representation of the other, The dirsction of the
gredient corresponds to the direotion of the experienced difference
betwoen the two brightnesses, and the mlope of the gradient
representa the degroe of the difference between the briphtnesscs,
when, however, the brighinszces are prosented succcssively, the
gradient extends from the trace of the first brightness to the
excitatory precess contemporary with the stiomlus fleld. Thus,
the successive comperioon experience is sccounted for by ansuming
that a "trazce in 2 sufficiontly adequate representative of the
orecess by which 1t has heen formed and that therefore s gradient
mey develop between the trace of the first end the process of

the pecond cbject Xust a3 it develeps betueen two simultarecus
proceszes? (39 p. 267)e The medium in which this process tokes
ploce is the electrochemion) field of the bralny the gradients
correspend to shifts in electrical potentisl between the trace and
the precent procese, These ghifts involve chunges in the
oconoentration of iors and molecules at the boundaries of the

cortical arcas inveolved,

In lzuenstein's explenation the trace of tha first
stimulus, the standard, decrenses in pesltive hydrogen ien

concentration by a process of iendc exshange noross the gradicnt
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formed by the trace of the first or standard stimdus and the
trace of the interpolated fields Thus, the standard stimlus
saslnilates with the interpolated field. The comparison stinmuluas,
objectively equal to the standard, then forms a gradient with

the already sasimilsted trace of the standard, resulting ina
Judgment of Ysecond stimulus more intense than the first,"

In the positive tinme-grror, the lon exchange results in on
incrcoge in energy charge for the trace of the standard by

virtue of & gradient formed between the traces of the stimulus

and a more intense interpolated field, The gradient between

standard and comperison 46 a step-up, the judement being “second

stimilue less than the first.®

There is sowe supporting evidence for such a centrsl
rervous system prosess follewing exclitation of circunscribed
grons of the cortex, Dusser de Barenns mnd McCullech (12)
demonstrated that after stimulation of a regicn ia the cortex
the ion concentration rises, end then falls off, This temporsl
patiern in the physiolegical realm of an initial rise in
concentration folloved by a dimirmtion, ceems to be similar to
the timeeerror pattern in the psychological realm. In time-srror
experiments most experimenters agree that thers is an initial
rise in the intensity of the trace followed by a gradual fading
over tire, It therefore geems promising to assume that the tirew
error 18 & measure of the vicissitudes of physioloegical traces

and the formation of gradients,
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3. The Applicztion of the Oestalt Neuroleplcal Hodel to

Teveling=Shorpening.

It msy be valusble to try to nmeko some explicit hypotheses
regarding the corticzl dynamies of levelingesharpening, While
any such attempt is purely speculative end has conly tengential
Urks to cur ectual data, cuch gn attompt at systematization way
serve & frultful purpnse in cosrdinntirg the work alreusdy done

on these sttitudes, ms well 25 in pancroting extensions of it,

Vhet are the essontisl behavieral cherccteristics eof
levelirgesharpering that can be trenslated into neurolegical
process terms? What of the Goptalt medel oan be extended to

Incorporate and explain the leveling~sharpening differerces?

From the performance of shmpeners on the schematising
test snd, 4in previcus studics (30), from the esee with which they
detected the (ottschaldt fipures and hidden feees, we described
in psycholeglcal termg the cognitive control ¢f shorpenings From
the concistency of thelr performance on many tasks we felt that
sharperers have mintsgl difficulty in susteining, cver tirve,
figure-ground reletions, They can, when reguired, easily extract
& fifure ertedded in a deminating field, Vhile echieving coxplex
erpaniaation in the ficld is actively sought after, sharpeners
gre also sble to gbanden favered organizations if experience
clearly demerds 1t, lovelers, on the cther hand, tend to organize

a field eithexr in a fluld wey, or by reducing ccrplexity == the



Tigure-ground differentinl, Aftor an organizstion has been
achieved, however, lovelers are likely to resist any further
changeg in it, The form of orgarization which they initially
develop quickly becemes so demdnant as to determine the fate of
subsequent stimili introduced inte the field. Llovelers, in
gveiding the complex and preferring the simpler form of
organisation, rely considerably upon anchors, reference levels

and dominance in the field in order to mainteln this orgenizetion,

In the present experiment groups of levelere and sharpeners
were asked Yo judpe psirs of stimuli by the methed of constant
stimulus differences, The stimuli to be Judged, however, were
spatially and terperally insignificant compzred with the dorinance
of the interpolated fiolds, These interpolnted fields, rather than
being backgrourd, =s wos suggested by Lauenstein, may be better
deascribed ca physicslly dominating, i,e., they monepolire the field
for & consideruble time., Consider that esch stimulus in the
auditery and visupl time-error experiments was on for one second,
while the interpclated stimuli pervede the field first for ten
gegonds gnd then for twenty secondsy these stimuli intrude
contimicusly on the subject's attention except fer the two seconds
when the cemparisen stiruli are offered for judgment, We have ssen
that the sharpeners, as a group, were sble to judge the stimull
to be covpared with Jittle interference from the dominating field,
Thus, the tendency of sharpeners to keep stimmli discrete and to
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sustain the individuality of stimull in the face of intexfering
fields eppesrs in time~crror Judgments as well ss in other
cxperirents cuch a3 the echemotieving test, the Cotisehsldt and

the discovery of hidden foces, The levelers, cn the other hand,
were marhedly affected in thelr corperison Judgtenls as a result
of the change in the intenslity of the deminant ficld, To sinplify
the crganization of a field bty reducing the gradients between
stimili, is also manifeeted by levelers in the time-error preblenm,

The major coencepta of the Oestalt ferrmulation which we
will mrke use of in extending it to leveling-sharpening are

trace, boundnry, gredient, snd coxrunication,

4 irace may be concoived a8 a concentration of ions
agctivitated by o stirmlus, It is segregated from cther truces and
its surrourding redium by a boundary which may be strong or weesk,
relatively permesble or ivpermsable, The strength of the troece
boundsry 48 an impertant fector in rmelntaining the stability of
a trace, The relatiorship of itraces tc each cther are conceptualized
83 gradients or potential differcnces between the traces, Traces
may be in cazmunication with each other by a process of ien or

energy exchange acroes the gradient.

Kohler hypothesized that the experionce of contour between
two aroad placed gide by slde for couparison is represented in the
brain ficld by & leap of electrical potentinl. The prooess of
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compering these two arees ie facilitated by the potentisl leep
or rradlent, Percelved "distinctness™ of the twe areas reflects
the sleope of the gredient or the amount of electrochemical

potentizl difference between the two. Now, in lewclers, where

disperity betwcen neichboring fipures is reduced and difference

rinimized, this may reflect weskened bounderies between traces

allewing for esey comrunication, i.8., exchanpe of energy between

traces. Reduction of the gradient vould be a consequerce,
Sharpeners, on the other hand, are particularly sensitive to the
cogency of contours, and are more prone to sce two rdjacent
regions as clesr entities. Fusion among traces in sharperers
is slower and thedr distirctness preserved, as if in shorpeners

there is more ersily sustsined boundsrics and hence the mnintsnance

of differentials, This is perhaps ore regeon why traces tend

to escimilate to the terporally or spatially deminont field more

eszlily in levelers than in gharpeners,

This procses can be thoupht of a3 affecting the judgrents
in the schematising oituation where the tracss of the refurence
level of eech one of the ten series exerts a8 assimilation effect
on the immediate process eof ecch cre of the Live stimull within
the geries. This tends to moke the squares in ths contrsl peritions

more like each other, Sharyperers, whoge trace boundaries may be



mere £irm, can resist this tendency more effoctively than can

(3)

the levelers,

By freely permitting energy exchanpe scross & gradient,
wenktened boundarions of lsvelers seem to have the sffect of
reducing the slope of the pradient between two traces, It rmay
be postulated, then, that steepness of slope ia partly a furction

of the firmnees of trace boundaries,

Seversl validating experiments sugpest themeelvee from
this formulation of the corticel dynmmics of leveling-sharpening.
In experizents where firmness of "boundaries" or centeur between
atimld can be systematically werled, levelers shculd shew
greater ceanumocation or interference scross the stimulus
"bourdaries,®

Memery phencmena have been thought of in terms of the
igolntion, avallability and communicatien amcrnp remory traces
(Foffka). Retrosctive inhilition hes been explained by Koffka
es arising from the intersction er interference with cech other
of similar traces. In this study we have coenceptualized levelinge
sharpening controls aa specific properties of traces, The
boundaries of traces are more fluid in leveling than in sharpening,

(3) The question eriees, "How cen we understand the coming sbout
of these differences in boundaries and cosmunication between
traces?® This questicn pointsg up one of the linits of this
rosearchs The resalts do not gugpest the couses for thote
differences,
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allewing for egsier inter-trace corrmnication. Cre cen predict,
then, thet retrosctive inhibition should be more conspicucus

for levelers, levelers would bte less likely than sharperers to
keep memory traces discrete, resulting in & rapid dropping out
and o more essy condensation of memory elements, It would appear
that in order for material to be learrned effectively it must be

wore vivid and varied for lsvelers than for sherpeners.

An experirent porformed by Werner (71) in proactive
irhibiticn may else be used as a deductive test of these
hypotheses. Verner tested the interference effect of & word
series (series A) on a subsequent series (series B), The boundary
strength of series A was varled by varying the nunber of
repetitions of werds within the list and the deprec of legical
cchesitn vithin the list, It weuld sppesr from eur hypotheses
that lavelsrg would shew & greater munber of cnmlssions of words
in Xst B and more intrusions of elements from 1ist A in repeating
list Ba The difference between levelers snd shaorpeners probably
would diminish as the boundaries within the A and B liats became
more firm, i,e., o8 the lists to be learned changed from discrete,

unconnected werds to self-contained lopical steterents,
C. Cross-modsl Effects of Cognitive Attitudest

In this study we have seen the leveling and sharpening
attitudes are relatively stable, That 1s, they cpersted in a
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variety of tasks over a perlod of time, We hove also shown
that the consistency of these cognitive controls extended to
time-error situations in at least three eense modnlities,

It is interesting to speculate about what might be the cortical
dynamics which meke for the penerality of these controls ascross

sense modelitics.

In phylogenetically lower forms of animal 1ife the
visual and auditery systems do interconncot and faoiliation
of resporse may come from all serse modnlities (20), Indeed
in humen beings the suditory and visusl rerve {ibres interact
closely st nany points in the centrol nerveus system. For
exarmple, both pass through the midebrain and send fibres to
the szme motor miclei of the brain stem. Harris (20),
summarieing studies by Hartline and Grahem and by Oranit in
vision, end by CGelambos and Davis in audition, concludes that
basically the auditory and visual nerve fibres otey all the
laws of single nerve fibres, "Thelr irpulee rates vary with
intensity and duration for short duraticnsjy after an initinl rats,
equilibrium sota inj incressing the intensity. ghortens the
latent periody and there are other sirdlarities® (20).

Since one can agssume eseential similarity of the structure
end dynmmics of nerve fibres, oms moy elso assume that trsces qua

traces have similar structural and dynamic properties regerdless

of whother they were induced by visuel or auditery stimulatien,
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With paycholegicel phencmena, the timeeerror has. been
demonstrated in 11 sense modalities slthough there arc
differences in the extent snd course of the errors. Since
tims-error may be concelved of in terms of field and trace
dynanics, timeesrror in all modalitics can be thought of &s
gencricelly comparsbles The finding that lovelers and
sharpensrs differentiate significantly repardlees of the sence
modelity is consistont with this point of view. The trace
properties of levelers and shorperers may be thought of as
structurally similar regardless of scnse modaelity., If, in
the visugl tine-srror the oosimilation effccts are large, that
is, if the bounderies between traces aro weak, there will te a
tenderncy for trace boundaries to be weak in other sense
modalities, OQur finding of & significant correlation & the
06k level betusen pssimilation effects in visual and auditory
tize-crror suggests that there mey be gererslity witda single
poerson of the fate of troces, That this correlation is low,
hewever, suggests that there nay be specific lmiting factors in
the various sense modglities ~- local conditions es it were which
tend to alter the activities of treces, Thus, & peraon who shows
striking leveling behavior in auwditory time-error may show it
mindimally in visunl time-crror, The causal explanation for this
is not to be found in cur data, ¥e can only sgy that while there
is penerelity from one sense modality to another accounted for

by the goneral similarity of the properties of traces and the apparent
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generality of the cognitive controls, a considerabls portion

of cur subject variance is not accounted for by this levelinge
charpening dichotomy. These unknewn fectors, experimental errors,
ete., secm to work in the direction of ewering the correlations
between vieion and avditien, From this erperiment it is not

possible to partition out the gources of these errcrs.

A pessidble source of error may, however, lie in the
fact that the visusl tine-orror experiment is not striectly
comparsble to the auditory or kinesthetio time~error experiments,
In the auditory and kinesthetic situstions the stdmuli completely
monopelize and dominste the sensory field, There iB no reom
for extra, interfering stimuli. The vigral time-orror, on
the other hand, introduced into the subjectts vigunl fleld a
cirele of light which occupied merely & small part of the
subject's visusl field. Extranecus objects and brightnesses
within the lstoratory could encsily come into peripheral vision
particularly when the doesdnant field was a bright light. Ve
have no way of azsessing the contribution to larpe individual
differerces within the groups of these possidble distractors, It
mirht have been more sppropriate to have used the total homogeneous
field == the Csnzfeld -~ of Metzpger for the visual experirent,
Cartainly the Canzfeld weuld have made the three experirents more

corparable,
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If it con be assumed that traces, independsnt of source,
have the smwe cenditions of boundsries, commundcation and gradient
formaticon, it moy be further assumed that traces from gll modalities
comrmunicate with each other, This would be the cornditicn for inter-
sensory effects. A consequerce af this ig that levelers, whose
wenkened trace boundaries allew easy inter-trace communicaticon,
may Le more prens to c¢ross modal effects. In levelers visual traces,
for example, moy be in essler communication with auvditery traces,

meking elther for intersensory facilitation or interference.
De Auxiliary Assumptions

Certsin cerplications in the data moke further assumptions
recessary. Ve have seen that traces assimilate more easily and
to a grester degrce the nearer the interpeclated stimulus 48 to
the cemparisen seriesy apparently there 1s an inverse relationship
betveen the amcunt of assirdlaticn and the distance of the inter-
pelated field frem the series. Hew to inccrporate these findings
into the sugpested rodel?

It seems prefitable to cencelve of traces as being leid
dewn in systems of traces formed by similar excitatory stimuli.
Just as individual traces, the tracet cystems might be separated
from each other by boundaries, There would be a greater degree
of corrunication within the trace systems than between trace systems

because of the clese structural relaticn to each other of the
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individual traces. There may, however, be individual differences
in the strength of the trace system boundaries., Thus, an inter-
pelated field similar in intensity to the comparison serios may
be included within the trace system of the series and conzequently
exert a parked assimilation effact, How mich assimilation will
occur under these conditiona depends upon the charscteristics

of the trace bourdaries within the trace system of a given ine
dividual, In shsrpeners, for example, where trnce boundaries
moy be streng and relatively impormegble there is a great resisge
tance to intra-system trace cornunication, levelers, on the
cther hand, with less structured trace becundaries, show assini-
lation effects more readily. The levelers more than sharpeners
seen to behave according to the Cestalt laws of evening cut the

inequality in the trace fileld.

If, however, the interpclated field is markedly dissimilar
to the stimulus series it will not becere a member of the stimilus
scries gystem of traces, and there wlll be e minimum of communica-
ticn between the stimulus series and the interpelated field., Thus,
if we interpolate a very light, cr a very heavy weight between
stimulus and comparison, the conditicns for assimilstion are
reduced considerably. Condition TIT of visual snd kinesthetic
tims-eryor, which approximates this situation (an erpty interval
interpolated between stirulus and comparison) results in a tine-

errcr which 1is greatly diminished fer beth levelers and sharperers,



Tebles TV ard V show that the negative time-error is much less

in Condition III (the empty interval) than where the interpclated
field is nearer to the series as in Cendition I, It may follow
frem this that nct enly 1f the inteonsity but if the shape of the
interpolated field is morkedly different from the serdies to be

cermpared, assimilation will be unlikely.

thile our results suppest tc us what the preperties of
trace boundaries msy ke like in levelers and sharpeners within
these trpoce aystems, we can ask what the individuel differences
in the beundaries of troce systems may te like, Our experiment
weuld hint that the etrenpth of the beunderies of trace systens
may very asong pecple. For scme pecple with strong trace system
tourderies, an interpclated field only slightly dlfferent from
the series may fall cutside the series system and result in
siniral or no essimilatien, Tor these with weak trace system
beundaries, therc mey be ccommunication between a trace system
and an interpolated field markedly different frem the stimulus
series, While cur resulte tell us nothing abecut the verieties
of the beundaries between trace syndrormes, twe experiments sugrest

thermeelves which may shed light en this problenm,

The first experiment weuld note hew different intensities
of the interpelated Tleld affect the stimlus geries., WHe mipht,
for example, in a visual timee-error experirent, use five renges

of brightness differences for the demirant field, If the serles
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ranged frem, sgy 10 to 13 ml., the first condition may be to use
two interpolnted fields very close to the series, perhops 9.8 and
13.2 ml. In Conditicon IT the dominant field nay be 7 ml, and 16 nl.j
Condition IIT: b ml. and 1 ml.; Conditicn IV: 1 ml. and 25 ml.;
Condition Vs dark and L0 ml.(h)ﬁe could then plot assimilatden as
a function of levels of intensity of the interpclated field., The
question the data from such en experiment may be expected to
answey would be: At what point does the series fall to show
assimilation effects? If we then test a group of levelers and a
group of sharpeners under these five cenditiens we ceuld ask
whether lovelers and sharpeners have different boundary qualities
of trzee systems, If the twe groups do differ we rmight then ask
in which group is the boundery of the trace system wesker, The
present research would indicate the levelers have the weeker

trace system boundaries,

A gecend experiment weuld duplicate the first except that
the shape of the interpolated fields would te progressively

changed perhaps from & circle to e square., We would then note

'

(i) Such an experiment could, of ccurse, be rerforred with
kinresthetic and suditery stimli as well,
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at what point in its departure frcm "circlesness” the interpolated
field ne longer exerts assimilation effects.(S)

E., Cautions and limits of the Research

In our tasks a sharpening attitude tended to favor accuracy
and thus was more "adaptive" than was & loveling attitude insofar
as complisnce with the instructions was concerned. It is, of
course, possible to construct tasks on which levelers would do
better than sharpeners. The question mey then be raised: In
vhat situations ie the leveling attitude more adaptive than the
sharpening attitude and vice-versa? Certainly, it is easy to
infer maledaptive consequences of an extrome leveling or eharpening
prefcrence, An inflexible tendency to isclate figures in the
extreme, of divorcing them from any context, or hyperalertness
to rmdmute disturbancee in the field can have as unadaptive cone
sequences at a tendency tr submerge sll stimull to a uniferm

level,

Keither this study ner the thecry frem which it emerges

of for any ¢lue es to the alterability of ceognitive controls.

(5) There is of course a clear relation between these supgested
experiments end the phenomencn gubsumed under tihe heading of
"equivelence range.” It may be that levelers, who prefer
greater herogeneity in the fleld may call many more things
oqual to each other than would sharpeners, In the two ex-
periments sugpested above, levelers may more egsily incore
perate distant interpolated fields inte the stimulus series
and ghow, more than sharpeners, centinued assimilation effects
with larger rarges of interpelated flelds, Gardner (16) pre-
gents a systematic exploraticn of individual differences in
range of equivalence,
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How inflexible is a particular cognitive attitude?(éean ve say tmt
cnce & person has adopted a lsveling attitude he will alvays remaln
a leveler? How flexible are these centrels? Can a leveler adopt
a sharpening attitude if required? Under what circumstances will
e particular attitude be adeptede-ewhat determines the cheice of
attitudes? While these questlons at present remaln unanswered,
they can be stated in the form of testeble hypothesis. These

questions indicate the directicn of future research in thie area,

(6) Although the various parts cf the experirent lasted over
seversl weeks and we can infer frem this thst levelers and
sharpeners rereined go over this peried of time, we have no
valid appraisel of the longe-term ptebility of the cognitive
attitudes,
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CHAPTER X
SUMMARY AND CORGLUSTOHS

A thecry abcut the role which cognitive attitudes play in
guiding behavior has been stated, One set of attitudes, leveling
and sharpening, wns used to make predictions about individual
differences in assimilotion tendencies in time-error., The pree
dictions vere tosted 4in a series of experiments. Ieveling
manifests itself in a preferred tendency to minimige differencoes
between stimulus and context, Sharpening rmanifests ftself in a
tendency tc maintain the independence and discreteness of stimulus
and surrounding field.

The time=error has been explained in precess terms by
Cestalt psychelegists as the result of the assimilation of
electrochemicel troces to each other. It appeared that indi-
vidual differences in the degree of assisilaticn in time-error
could Le pertly predicted by knowledpe, determined independently,
of vhether a person approached the task with & favored tondency
either to apsirilation (leveling) or resistance to assirdlation
(sharpening). Tho demonsiration of & relationship between these
copnitive attitudes and assimilation effects in ¢time-errcr
suppests & more penersel statement of thecry in reurophysiclcgical

terms.
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Time-error experiments in three sense modalities were
conducteds (1) to ces if assimilation effecta occur in the marmer
predicted by Cestalt psychelepistsy (2) to determine whether the
sosindlatien effects are greater in levelers than in sharperers,
as the hypothesis predicteds and (3) to note the existence of
intra=person consistency of aasimilation effects in vision and
sudition,

Groups of extreme levelors and sharpeners were chosen
en the basis of perforzance on a succesgive size estimation
(schematizing) test. Subjects were required to judge the sice
of squares which graduselly inoreascd in size., Four tire-orrcr
experiments form the major portion of this study, The method

of censtant stimilus differences was used throughout,
Experiment I

Eighteen subjects chosen at random frem a larger population
were testod for time-error under three conditions, In Condition I
a dimy, in Cendition IT & bright, and in Cordition ITI ro illuminated
fields were interpolated before, between and after the same stime
ulus pairs which were compared for relative brightrness, The results
obtained, that the dimmer and unilluminated interpolated fields
resulted in a negative time-error, and a bright interpolated ficld
in a2 pesitive time-error, were consistent with the Kohler-lavenstein
explenation that the interpolated fleld experts an assimilation

effect on the traces of the preceding comparison stimuli.
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Experiment II:

Twenty=two extreme levelers and 21 extreme sharpeners,
chesen on the basie of the schematiging test, were tested fer
visuzl timceorror with a dim interpolated field (Condition I)
and a bright interpclated field (Condition II). The same

stimulus psairs were compared under both conditions,
Experiment IIIt

Experiment, IIT duplicated experiment II in auditory
sphere, Tones were cormpared for thelr relative loudness by
19 extrome levelers and 20 eytreme sherpeners. In Conditien I
a scft tone was interpolated between the precentaticn of the
stimuli, In Conditicn II & loud tone was used.

Experiment IV:

Five levelers gnd five sharpeners reported judgments
in successive comparison cf lifted welghts. In ConditionI a
lipht and in Cernditieon IT a heavy welpght was interpelated into

the cemwsrison series.
The results of experiments II, IIT gnd IV ghowedt

A. As predictad by the Lavenstein hypothesis, the more
intense interpclated flelds yielded a pesitive timee
error for all subjects and the less intense interpslated

field s negative time~error.
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B.

Y

D.

E.

levelers, as a group, showed greater time-error in
sudition, vision and kinesthesls under both intcrpo-
lated field conditions,

The difference between the time-errors under the more
and less intense interpolated field conditicns was sig-
rificantly greater for the levelers than for the

sharpeners.

while there were signlficant differences between the
leveling and sharpening groups in amcunt of timpe-errcr,
individua) differences within the groups were statis-
tically sipgrificant.,

There wae a tendency fer the same subjects to respond
with the sare degree of assimilotion in both visien and

audition,

The discussicn of these results centered sbeout tue main

peints:

(a) the problem of gutochthonous facters in perception

and (b) the cdemonstration that copnitive attitudes can be concep-

tualiced in neuvrephysiolcpical terms,

(a)e

Ve attempted to partly explisin the experirental
findings by assuming that the self-repulating dynamics
of percepts (sutochthonous factors) as well as cop-

nitive attitudes, cperate in a cortical leccus,



(b).

Personglity manifests itself through variations in
the preperties of the brain field--electrochemical

brain traces,

If all behavior has its locus in the cortex, then the
"controlling directives" described in this report, the
cognitive attlitudes, mat also operate within the
dynamics of the cortex. It sheuld be pessible then

to cenceive of the preperties of these attitudes in
neurophysiclogical terms, This would permit a more
systematic explanation cf ccgnitive ceontrols and open
the way for more systematic erperimentsl deducticns,
Since the time~errcr is explanagble in trace terrs and
inasmuch as the results of this experiment demcnstrate
a relationship betwesn leveling-sharpening and certain
variatiens in tirme~errcr, it is possible to sugrest
certain properties of traces which distinguish the
leveling and sharperning attitudes. lLeveling involves
ensy interpenetration and fusion of unit traces; boune
daries between traces are wesk making for easy assim-
ilation between traces. The assimilation is in the
direction of the spatially and temporally deminant
field. The firmer trace bocundaries of sharpeners
resist assimdlation of unit traces., The conditicns
fer the differences in the enmergieing of trace
boundaries is not glven by this experirent,
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Suggestions for further extensions of the theory to

memory phenomena are offered.
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APPENDIX
TADLE XIIX

TIME-FRACR SCORES FOR FXTRTME LEVELERS X4 VISION
AUDITION AND KINESTHESIS

VISION® AUDITION® KINESTHYSISH®
I 5 b 4 has I 11
SUBJIECTS (din) (Bright) (zoft) (loud) (1ight) (heavy)
1 1,28 8.12 L.00 6430 HARRE g
2 12 9484 Se16  SJ7h 17.12 22,68
3 356 7.00 HA HA HA HA
b Le16 756 u " " "
5 ¢8O 7.0’4 3.70 5070 12.6’1 20056
6 5428 8.12 2.8L S.hlk 17.20  27.20
7 2.1k SeBh BA HA NA KA
8 1,834 3.60 n n 9.20 26,32
9 3,00 3.5 3.70 6,56 N4 NA
10 Le72 3.56 3.70 T.lk g.00 20,08
n 2.0 7.00 1,58  6.78 A NA
12 1.32 6.hks 3L 6,30 n o
13 Le72 704 5.72 6.60 " "
1k 3,00 5.89 S.72 64,32 n n
15 <12 356 3.72 8,16 u "
15 .16 G.lils Lho?8  6.32 " n
17 .28 b,k S.h2 7.k " u
18 3.00 522 .k 8,18 n u
19 1,28 7456 L.00  8.02 " »
20 2. htlz h!% 5.1‘2 “ ”
21 3,60 5.80 3.8 A2 " "
22 528 5.88 3.2h 5.76 " "
23 hal2 Sablk 2.86 6,56 n #

# Timo-Error plus 5
s Time~Error plus 20

#u% HA = Hot Available
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TABLE XIV

TIME-ERR0R SCORTS FOR EXTREME SHARPEIRERS IN VISION
AUDITION AND KINFSTHESIS

VIsIoN® AUDITION® RINEITHRSISH
I IT 1 I 1 11
SURJECTS (dim) (bripht) (soft) {(loud) (11ght) (heavy)
1 3.00 ho?Z Lf-di;:) 5070 170171 22.88
2 Lelb  5.08 LeS3  5.1b HA™® np
3 ha72  B.16 LBk G20 13,40  25.04
!3 2.Ml 3-60 1!.30 5'98 15'.12 19.hh
5 6ol 812 02  L.86 16,00  13.2h
6 L6  L.88 NA HA RA NA
1 2,40  7.00 342 S.lk " "
9 Le72 7.5 NA WA HA NA
10 gchj.l 5028 h056 ’4081{. L U
11 2.4l he72 Sedh  6.3L n "
12 3056 5032 50&2 5.!12 ft "
13 3.00 Te58 5.72 6,34 " "
11} 2.4 W36 e300 5.02 " "
15 3-01‘4 3056 h..?a 6.56 n "
16 Las  Lilb La36  5.15 n "
17 1&012 8-72 15.58 7.&2 " L
18 3.56  5.28 heSB 586 " u
19 HA Ha Le26 5,36 L "
20 5e28  5.92 S 5.88 n "
21 1.23 L.16 5.12 6,30 " n
22 1,78 L.78 h.s88 5,72 " n

# Time«Error Flus 5
s Time-Error Plus 20
#4% NA S Not Availlable
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