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1. Introduotion

1,13 Problem: In e symmetric configuration of apparent movement sti-
muli, when first one lizht in the ocenter of & soreen is flashed and then
rapidly followed by two equidistant lizhts at both sides, Ss tend to see
bilateral apparent movement. The hypothesis of this exploratory study
wag the following: Exposing Ss to active practics with one direstion
of the symetrie configuration (flashing first the oenter light and then

one of the lights et the side) will inorease the number of reports of

direotional preferences in the bilateral apparent movement configuration.

Ss were given a pretest %o find out whether they were initially blased
for one or the other half of the aymmetrioc patitern. An apraratus was
devised to allow Ss active praotice while viewing one or the other half
of the eonfiguration, Then, repeeting the symmetric eonfiguration in
the posttest, an attempt was made to assess whether practice had produced
any change in peroeptual reports.

The purpose of this introduction is to skesteh the historical back-

ground of apparent movement research as it relates to the development of
perceptual theory. Peraeptual theory develcped from a rather blunt con=
troversy between nativists and structuralists on one side and Empirioists
on the other side to a more streamlined and synthetio view (Allport, 19553
pp: 86«89, 299=303). This development kas brought about the theoretiocal
framework for apparent movement research from which the basio hypothesis
of this study was deduced.

The theoretical framework sugzgests that "meaningless” physiological
receptor events get their "interpretation” through interaction with stored

1




tyreoes O vaslt i orioriuesas,. The presént stuldy ls oo atueupt (o Bst the

plavstbil ity of suoh o statenont {n the arss 1 s vacent m venant.

Loy Physiole doul hypotlmses wder oritivis@s Voruspticn used to be
rerarded cs & “stimulus bound® funatioatln - of lanate nechicuismess The

armment for this position woent about as rfollowss I o pecospt wae 1ot

P wmed) Lely ' M iAtonl, W o ) A i 1 815 e

Virciment i : : : (Cuey whils sonoept is
inoonsleve § with thw Mowtloral ¢odat of ves. <erly porosptual invest-
i i hs thas n=d ) U tare gAY ael ! & oce of peresntion with
the inveat o f solfyl thely wwohe:isw, revoe; %! .o «f spuoe, for

exam). Loy wis caamlaed {n order t. seli ins1 1% inte the underlying
physi icry,

hratghor sspeot of [sroeepilri, the poarge, vion  mavement, wes linksd
o the vezlrwinezas of tho Jestelt sohcoly Asrthaimer®s olwssioal papar

(1717) Fooussd on pereelved strobosoupic moverment an' propesed a physio-
1--Aasl “short oirouls theery” as explamitic:..
ther neurophyveiolezioal ¥heorias suoh cs Kohlar's "Stronfesdensaoue
lortheorie” wors wévunosd luter,
“FreamuGurs®™ rewo byslole zical hypcthes!cdng 4n oxplaining apparent
movemert osposlally Werthel wrfs stort elrouit theury) bus sinoce bsen
undar oritielsm from sever.l querterse Cue zind of oritlolsm oomes f'rom

neurorhysiclozioslly orisi ved experimsntution 1tself,

Nertley (1941 hes swmerized the evidenoce concerning the physiologloal

raohany sme vnderiyving 4 rarent movement, Differential spread of aotivity




3
in the retina furnishes a physiolozical counterpart to reports of dif=-

forent kinds of apparent movement. But, while they ocould not exist
without the retinal distribution, not all forms of apparent movement
depend %o an equal extent on retinal factors. “The retinal conditions
set the stage for movement itself, while in complex stimulus patterns the
sholoe of which of the two directions it will be ia effeoted olsewhere.”
(Bartley, 1911, po 162f). Whore is then the loeus of apparent movement?
Ascording to Wertheimer's theory, one would haw %o postulate a unified
field in either of the cerebral hemispheres,

Gengerelli (19.8) obtained apparent movemsnt reports with homonymous
and heteronymous stimulation of the ogrebral hemispheres. His bechnique
was to direot the first of two flashes into one retina, the seocond into
the other retina, A similar technique was used by Smith (19.8). He
fastened two punotiform lights to the head at the temporal margin of the
eye, Either light was visible only to its corresponding eye at the nasal
end of the horizontal median, Assuming thet there Was no important neural
inveraction in the reglon of the chiasma, he ooncluded thet he was not .
stimulating & wified neural field which would be implied by the short
oirouit theory. Nevertheless, seven out of ten of his trained observers
reported apparent movement, mostly of the "phi” variety.

Another type of oritiocism came from investigations stressing the in-

fluence of "set". Various apparent movement experiences could be elicited
under the same extra-organic conditions. This had soon led in the history
of apparent movement investigation = especially in the United States - to

soepticism toward exolusively neusal hypothssis, According to Neff (1936,

Pe 29), Titchener delegated ome of his studenis, F. L. Dimmick, %o oritically




f
investigate Woertheimer®s theory (Dimmick, 1920). Dimmick and Sanders
(1929), Desilva (1926), Higginson (1926), Kelly (1935), and in Europe,
Newhaus (1930), Piéron (1933), and othsrs demonstrated thet different
"sets” or "attitudes” , usually defined operationally as "different ine
strustions,” produced different movemend experiences, although 2ll exe

%ornal conditions were lept constant,.

A furthor oriticism was bassd on the ergurent that responsss aoguired
in the psst may intsract with perecoption of apparent movement, How, and
te what degree this interaction takss place is not yet exastly known.
That this question meeds eareful investigation wes pointed out by Neff
(1936). This author discusses first the major stuiies in apparent movee
ment, beginning with Exner®s article of 1875 and ending in the early
thirtles. Then he continues with a review of the variables investigated
and the theories advanced. In his conelusicns, he vesommends the rejestion
of "mentel entities” and prematurs neursl hypothesis as an explanation of
apparent movement, He sees two major problems as guldeposis for further

researchs

"The first of these problems is %o give a suitabie assount of
the conditions (within and without the orgenism) which must be
satisfied at the moment of perceiving. The second problem is sone
cernsd with the development of the performance., The fact that, in
the adult humen organism, perseptions of depth, form, color, move=
ment, rates, change and other aspscts of objJects and ogcurrence may
be called forth by a variety of conditionss end that, moreover,
the seme extra-organiec eonditions may lead now %o one, now %o
another veriety of perceiving, leeds us %o suspect that we must look
intec the past to complete our accountse-we mus% point ¢o the obwvious
fact that sarlier performance exerts somd influence upon later pere
formanes..." (Neff, 1936, p. hl)

1,33 “Looking into the past™ of the organism. Omne way of "looking into

the past® of organisms would be to adopt a dewvelopmeniml approach, Is

epperent movement different in children and adults? Meili and Tobler

(1931) studied apparent movemsnt in children, They found that ohildren
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(19%1) studisd apparent movement in ohildren, They found that children
have a lower spperent movement threshold than adults. Brenner (1957)
repeated the experinent of Helli and Tobler. FKHe stndied 111 Ss from
2-1/2 %o 19 years cld, The resulis of Meiil and Tobler were in essencs
sonfirmed: ochangss in threshold of apparent simultaneity and apparent
movement wore olearly 2 function of age, Both illusions wsre seen under
objestively more difficult conditions (slower flash frequencies) by

younger children, Breme:r alsc found that the eapaocity of psrceiving
epparent movement znd simultaveity dsercnssed with anze wntil a isvel was
reached at 1 yoers. Brenner atbributes this detriment %o an inoresse
in discrimination capasity with age as ezainst the explanation of Melll
and Tobler that ohildren fom "Gestaite” more readily than adults,

Another developmental study was sarried out by Gantentoin (1952), She too

found thet the younger the children were, the more apparont movemsni they
saw, For instance, younger children had apparent movement experiences

of subjsotively longer duration.

Werner and Thuma (192) studied apparent movement ia brain imjured
childrsn, Brain injured children differed from their controls by fall-
ing to sxperience epparent movement although they ware able to percoliw
som8 movement when the stimulus figure was "meaningful®™ or when they loocksd
et "real” movement.

The extent to whioh earlier performance influsnces movement pereeption
even in children is diffionlt to assess, A structuralist could maintein
that at the age in whiach apperent movemsnt ic studisd in children the

mechenism of perseeption has already matured %o a certein degres., An
empirioist, on the other hand; could postulate that movement perceeption
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hablits are formed in early age. It is cbvious that, for our qustion of

present performance as influspoed by pest psrformence, the developmental
epproach presents many diffisulties, '

Another way of "looking into the past® is through the use of "meeninge
ful® stimulus materinl, The scsumpiion in this approasgh is that msaning
oonnotations of an objeet are ¢he owmulative result. of past deslings with

thet object. As Hastor? (21950, p. 213) puts 1&: "Atdribubing meening is

scsentially the application of past experienss %o stimuli.,” In prineiple
then, ¥ would be possible %o test the influense of past performende upon
pressnt porformence by comparing responses to a meaningful and e meaning=
less stimulus, We would expect apparont movement to be "different” with
meaningful material when compared to a meaningless Qtimuluso The latter
should trigger the porespitual mechanism ia its pures¥ form, It is diffie-
sult, however, to conceive what a striotly maa.ningieas stimulus might be.
Yeaningful stimulus figures have besn used in apparent movement study
from its very beginning. De Silwa (1926, pp. 173, 180, L97) must o
gredited with having first discovered ¢that meaningful figures give a

olearer poraeption of movement than abstract pattsrns. Steinig (1928,

30)1=326) used pictures of femiliar objects in en investigatlon on the
Pp.292-2973300-305

perception of the passage inm stroboseopie movement. Blug (1932) found

thet meaningful material not only ineroasss the degree of appersnt

movement, but also confers dirsetional connotation to the movemsnte

Meaningful stimuli were also used in the developmeniel studies of Weill

end Tobler and Werner and Thume (192). (This detail is rot mentioned

in the discussion of these studies and may indeed add e new dimension %o




their interprotalion) lNext i% wae Pi?éz*on (2933, pre 2h6, 2hi8) who used
meaningful figures in a oritical investigation of the structuralist posi-
Sion. He stwsssed general attitude end Texperisnce” as important detere
minen%s of epperen® movsronk, Jones and Bruner {(295l) ccmparsd the

quality of movemsn® in nonsonss figures and meaninzful stimuli, Af%er the
first trialy 15 of thoir 18 88 reported the figurs of a rumning man noving

faster than a compearison stimulus fesburing a nonsonse ohjeet, On the

Pifth triel, however, 8 Sa3 saw the men and the nonssnse objeet moving a2t

egual gpeed,; and 8 of the remaining 10 saw the nonseose object moving

faster and further, Jones and Bruper suggest thats
“Expactancy opsrates to eccentuate the perceived wvelooity and
distance of the men’s movement rolativo to that of the aonsenss
object on the first trial whon the acstuel spatisl=bsmpsral features
are still equivooal, end whon the objeche are not yet clearly local-
ized within a stable framework, When the framework is established
there eppeare to be a tendoney toward reversel, We do not lkmow

how %o asoount for this effest save to suggest that Kbhler-Wallach
(29h),) satietion mey bo opsrative in spperent movement." (Jones end
Bruner., Y95h, p. 159].
Brenper {1956) ussd a gewsstriscel angls, an abztracet desimn, the picture
of o stiok man ané of a pandulum clock es stimuli in his experiment o
moaning and apperent movement., He found thres types of apparent movemsnie
The first type h» oalled afier Dimmiek & Senders (1929) "Visible" apparent
movemsnt, Visible apparent movement L3 reported when stimuli ave Tlashed
in a rapoated oyols. leoninsful figures ssem not to affect the perception
of visible epparsnt movemer ., shich is perocsived as optimel movemsnd.
The second type of spparont novement ls called " inferrsd” movement3 ecoording

%o Brenner, it is a2 vesonstruotion after the ocompletion of the perwoptual

event: +he objeot is seen £irst in one position and then in the other,

end S interpolates or rationalizes its ohauge of position by concluding that
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1% must have moved. "Interpolated® movemsnt is produced under the

semo gonditicns as visible movemsnt, but et tims indsrvals over 200
mesc. " Raticnalized” movement is seported when a single

prosontation iz used, While the ¢ffest of mesningful figurss on

" interpeleted” movement is etill unknown, Bremuer reports that meaning
pleys a major role in determining the upper thresholds of "rationalized®
movemens, the cymbolic representetion of the siimulus in dswms of a

moving figure erhances the faecility %c ratiocnalize movement,

1Jiz A re~definition of the role of past oxperiencs in apparent movement.

Toch and Itbeison (1956) wrote en answer o the Jones and Eruner study.
They teok this occasion %o review cevefully the litersturs sencsrning

the rols of pash ex;;erieges in apperent movemsnd, First they outlined

the history of experimentetion with mesningful stimuius maisriale Then
they reviewsd this type of oxperimentation in a lavger theoretlical fremse
work, that cf the debate bstween empiricism end structuralism. By
quoting from Weritkeimer and Metsger,; they shewsd that sven the Cestaliists
wore ewave thuet "pest expericnce” is a warlable vhich meriles sonsideration

(elthough ite importancs iz minimized by the srgument that experience could

never be gained without the cpsration of Cestals meshanisms). Toch and




It=lson then condinusd:

"In view of this position of Gestals theoriss, and sinoe ro
empiriclist would deny the physiologioal subsiretum of percepsion,
the fundemornl question has beon reduced %o one of melative
primady or importancs of leerning prrosesses end physiologioal

mechanisme iistead of cve of oxzslusive detaminedion.” (Tooh
and Itbsleon, 2956, p. 198).

Thay evon conceiw of the poseibility thats the expsrimentation with
meaningful mederinl might not bs deolsiwve for the ifaclation of the role
of pest ¢xperienco. For an empirioeist such oxpserimentation mighi
simply put in synshroniam or entagonism wo relatvive weights assizusd
%o dif'forent experiences. C(re would b9 the rather desp seceted and
heavily weighted assumptiocn that repid succeesion in stimulation of
different lewestions in the redina corresponds to “movement”. The
other would be & less heavily woighied assumpticn oons*&i#:f..rbed by e
particuler meaning (e.g., direstional connotetion) coumotod Yo the
stimalus figure, Siructuralistc, on *the other hand, sculd use expsrimen-
tation with meanisgful stimmli as a msans for testing out Yo what extent
4hs opsretion of she physiesl mechanimms of perespition san by mcdified
through “sxperiense™,

This mederats and refined empiricist position proposed by Toeh
and Itisisen requires s perticulsr experimental desisn to b2 dested.
In order to £ind out whethe:r meening 4s an sifective variable, it must
not b9 brought into entagonism with more powerful determinents. Rather,
where spparent movement could osour without contraditicn in sswral
directions, one of these Alrections should be accentuated by meaning

sonnotationg the test would be whether the movemsnt in ihs acesnfuaied

direction is in cans way perceived ss ®outstanding’ o




Following this retionnie, Toch and Ittelson adepted a design used

by Von Schiller (1933) for their purposes. Von Schiller's question, fram
a s-bx_'uc'&uralis%“s point of view, was ths following: Givea a stimulus
configuration in which alternativo epperent movements could occour, which
of the alternstives will bs perceived by 87 The hypotheticel answe:r was
thet normelly movemsni would be expected %o oscur in all of the possitlie
altornative ways., Von Schiller celled this "tendency o totel assinila-
%tion®. Part of his cxperimentation was designed Go explore how the
manipulation of structural variables (form, color; eonfiguration) would
elter this tendency. The particular design which Toch and Ittelson
edepted was used by Von Sohiiler (1933, p. 185) in an sxploratory study.
A stimuius figure & was fivst flashed in the center of two other equl~

distant stimulus figures by and bp. The questlon now becems: Given

the nermel tsndsnoy %o Sobel assimulation in spparent movement, end kesping
all strusbtural variables constant, will meaning conno%ation be effestive

in offsetting total assimilation? For exemple: if the scome figure of e
jumping deer was flashed in a by =a= by sequencs, would § perceive the
movement in ths direction of the jump as ®outstanding”? Further quastions
arise immodiatelys; ©oZ., what kinds of oubstandingness would be sxperienced?
Tooh and Ittelson in their exploratory study used {igures of e bomb and an
airplere as stimull with movemsnt conrotationg the contrel sitimulus wes the
figure of & tottle, presumebly without mowmen® connotation. The results were
in the expscted directlon, Movement comnobatlion was effoctive in vnbelencing

totel assimilation, Unilateral movement was reported either exelusively

or with preferential expressionsy with the eontrol stimulus, instesd, the

tendeney to totel assimilation prewailed,




An experiment of Krampen and Toch (21960) feliowed essentially the
line of reasoning set forth in the exploratory study of Toch and Ittelson.
The stimulus flgures used were arrow desigrs ranging from & “psrfect”
conventional arvow figure through several figurss with desreasing "arrow=
ness" , to a oompletoly syrmetrical shape, similar %o e barbell., “Arrow-
ness” wos deoreased by mubilading or substitubting such features as the
#ip ard the tail of the arrow, In esssnaes, the hypothesis of the effeot
of meaning in Von Sshiller?s %otal assimilation situation was confirmed.
The effect wes strongest for the "perfect” arrow designy but no regularly
decresasing effeet could bo estheblished for the fisures with deocreasing
*arrowness®, Directiomal connotation in arrcw degisne seemed %o @ some-
whet an all or none effair” depending on certain festures (®ozes tip

and teil) which mediate the recegnitiocn of the stimulus as an arrow.

1,5: How can “meening”™ be built up? In suming up, it seems that both .

structuralists and empiricists would agres on the proposition that

®aoquired responses” or “past experience” entsr in same way into the
functioning of physiological peresptuel mschanisms. The questlon of the
"how" and the degree of intersotion bsitween past experience and asppsrent

movenent is #411l not enswered., Experimentation with meaningful material

can only establish whethsr there is or is rot suoh an interaction in the
presencs or sbegence of other struotural variasbles, The preseni exploratory

study was devised to obtain more informetion on how this intersotion
actually ocours. If "msaning” is an epplicatlon of past experience %o

stimuli, end this experisnce interacts with perespitual mechanisms, then



it should be possibie %o bring this process under contrel in = loboratory
situation.
The first step would oonsist in “building up® a meening (or somo-

tation) for e proviously relatively meaningless stimulus patiern. Using the
Von Sehiller design (by=a=by), one could for instence flash repestedly a

unidireotionel apperent movement (@.g., a~lp) by emitiing one of ¢hs b
stimuii. The assumpbion would be that repeated presentations of & unilatoral

a=b goquence would b» ove pessibie method of atbemptlng %o develop msaning:
S would perhaps experience such a soguensd with soms directional sonnobaiion.
The eseond step then would bs o st of whother meaning fommation has in
fast ossurred. It would consist in presenting %he full Von Schiller

bl'a'be pattorn, Will S now percsive one part of the patiern endowed

with some directional connchetion?

There are at prosent several theorios as Uo how "meaning® ocan be
buil% up. Some of these theories ars roviewsd by Osgood (1952,1958) and
Osgood, Suey, and Tammenbaum (1958). These suthors refer to the naiwe
application of Paviovien conditioning prineciples ac the "substitution
theory” of meaning., Another theory (Ogden and Richerds, 1993) holds %hat
"ideas” ave the essence of meaning, This theory is labsllsd by the above
suthors as "mentalistle™, The same oriticism is made against an early
theory of Charles Morris (1938), In this theory Morris states in essence
that signs achleve their meaning by erousing responses that "take accoun:
oi“'., the objeots they refor %o, In a later theory Morris (19'6) medified
his view, Now the meaning of o sign consisted of e set or disposition to

raspond %o it with any of the responses previously elicited by the object
itself. Osgood himself proposes a hypothssis according to which mesning is




a modletion reeotion, which consles of sane fraociional part of the

total whavior eliscited by the object, producirpg self-sbimuletion. The
solf-stimulation mediates rosponses which would not ocsur without pre=
vious association of nonebject and ohject patierns of stimulation, that is,
which are learnel responsoe,

The aeprarent movemsndt study of Toch and Itbelison (1956, po 199) was
based on a transaoctional approach 4o meaning:s leaning is bulld up by
looking ot and dsalinc with o stimulus petbern. Repeated exposure o that
pattern leads to the devslopment of assumptions and setse These Yexpsri-
ences® are brought into the experimontal situetion end are considered de-

terminants of the vesponse of record.

Since the aim of the present study was to produce ezperimentelly en
influsrpce of "past performance® on “present performance™ in perceptlion of
apparsnt movement, e combination of werious meening tuilding techniques
ssomed justified in order %o make the ®past performance” as impressive
end relavant s possible, Thus S should not only look at & unidirectionsl
spparent movement during practics, He should mal® motor and verbal re=
sponses eg8 woll,

Sush a mothodcloglosl decision would find the epproval of transactlon=

alists. For the protest period of Kilpatrick's experiment on "two pro-
cesses in perceptual learning” (195)1) Ss viewsd two distorisd end ome
normally shaped room moneocularly and did not see the distertions. During

practic2, one group wes allewsd %o throw rubbsr balls and manipulats &
stick in the in%erior of one of the distorted roome., the other group

viewed ile seme room passively, while E manipulated the stick end Shrew



the baeli for 8. On the posttest both groups reported elteretions in
the appearance of the disterited room in which they hed practiced (9.gcs
in slope of the floory ebe.). Theso alterations in appearance carvied
over 4 the other (nct practiced) distorted room anéd $o the normally
sheped room, Perceptual aliteration was sllghily greeter in the actiwe
then in the passive group, In active Ss alisration ossurred In greater
amount and there was samswhat more carryevesr to tho sesond room (dise
torted or normal), Although the difference beimesn the %wo groups was
only siightly in fevor of esative practica, ¥he expsrimsnter eaw no
reason to reformulate the role of action in persaption as it hed besn
proposed by trensactionsl funotlonalists. Ho writes:

"The author and others with & similar point of view have
stated that acdions and thelr gonsequsnces ard instrumental in
the "construction™ of what we sse. What exsetly is msant by
aotion hags not been well specifisd, but the implication has
always basn, probably intentiomlly, that it means gross overt
bodily eoctivity, the doing of ecmethingees

Apparently, perceptual leayning requirss that a relevent
set of ssquentiel events be sot in motion in such e way thet
suecessive impingements on ths leerning orgeniem will be attended
%o and related over tims %o one another, %o cxpechtations, and %o
purposes, Only in rare cireumstences, sush as in an expsrimert,
will these conditions even be spproximated unless the learner is
the operstor.” (Kilpetricky, 1961, pp. 175, 185).

Other support for %he design of the present study comes from the theory
of Tpotive participation”. This thoory grew out of o series of studies

on affective processes, Heggard and Rose (19Y,) end Hesgand and Bebin

(2948} used aotive perticipation in the csoriitioning of subokinetic
movement, It coneisted of drewing errcws by prossing the poneil herd
throush gaverel layers of cerbon paper. For example, if $ sew movement
ocelirring %o t¥s right, % drow an errow pointed tc the rights if move-

men’ wes peresivod %o ¢the left, ke errow hed %o be drawn pointsd to Uwe



lof'%o Dependont veriables in the first atudy wors froquency of movemens,
dirsotion of movenent, megnitude (estimated in inches) of the movement,
dogree of confit@nca for meeing movamont, end stabiliiy of the CR.
ThAotive” Ss sew the light mow more frequexntly and farthor, Thay were
more confident of their peresplion, and were conditioned more stably. In
the eseond study, ons group of 83 drew arrows pointing in the direotion
of the auleklnetic movement. Another group drew errows polunting in the
direction opposite %o ths autokinetis movement. Furdher varisbles con=
trolled in this study were reinforfement by voward and evs dominanes.
Effectiveness was expressed in terms of a complex index of eondidioning.

Most effective was active partisipation {drawing arrows) in the direetion

of the autokimstis moverent, Second most effective was ashive pargicipation
opposite the direstion of the autokinetic movemsn®. Yo aative paréieipaiion
wes least effective. Bolh reward end eys domiranee were less effechive

than aetivs paritisipation.

It ie interesting %o notm ¢that ewen actire partdieipation in the
dirsction oppesits o persoiwmd aubokinetic movoment was offeciive in
making Se perceive aubskinetic movemsnt more froguentliy, of greatsr
distanse, and with more sonfidence, This indisates %thet aoctive pariicipa=
%ion as such {even without directiomal synohronism) may be instrumenial,

Furider support comes from Von Schiller®s (19%3, p., 195) experimens.
Ho found that a changs in the dirsstion of movemens ("Kippenlassen™ ! was

acoonpliched mos% sucesssfully, not when the new psyespiicn wes visually

imagined, tut when an offort was made Go experionce it in torme of mobor

adjustment, Ss reporitsd control cver directlonal reversels by means of

motor imopgery.




1.6 Som» fime} caudleons. The meaninrg censtructed in the pressnt study

hed %o be of a directlonal neture, Ss who supposedly follow at firsy the
tendency w0 %otal. aseimilation ars expeotsd Yo chenpe thelr perospiual
performanes inio s direciionsl ome bocsuse they heve been exposed to di-
reobional practics, To bs ebie %o sy thet this perceptiual change really
hes coourred, we mish mels the csewmpilon thet § siarés “from serateh’,
that sy that S has et firat the Sendeney %o %ouml essimilation, This
sggunpsion can only bs mede with caution. It 1s concelvable that §

curss 4o tho exporiment with aeguived diveutioml blases of a welighd

&s heavy as that of the very movemsnd essumptions. Vom Sehiller himzelf
talks aboud a2 "tenloncy’ %o total assimilation, vhich means thed we have
%o expeot devietions from this {endeney. That there are dirvestionel
preferences in epparent movemsnt choles situatlons has boan tnown for

& long time. DeSiive (1926, po hOL-NiGh) found Hhat, although most

Ss profarred countsrolockwiss movemend, sond sxhibised & blas for clocke
wise movement. Hvan Von Schiller (1935, p. 102} repords that 38 were
iafluwsneed unegually by expsrimeniel variation of form end eoler in e
ohoics situation, He found “two gypes” of Sss scs saw movement wore
easily botween stimuli of oguael eolor, others botween equal formo Willey
(1936) undertook & iarger study om individual 4ifferences in diresilional

variations of epnersnt movement, by offering hiaz Se cheloe situaticns

whioh were systenaticelly veried, He concludes:

"Perceptions of %he direction of apparent movement have Dson
found %o b8 cheracterized by wide individual differencss...This
diversity in individual observations lndicates the exireme com=
plexity of the interaction of the tasio determinants of these pere
gaptions. lack of lmowledse of the physiological procosses undsye
lying percesinal actividy malmes it impossible %o gxplain these
changes in percoption, oxoept as they can be rolatad %o the infiuvence



of hypothedsical "blases?, "fecters® and *iendencice?,. With ths
use of such conoepds ths resulss of experimendetion on dirscHional
veriations of apparent movement can ho made mors intelligibls,
Irdividual bioses may irclude both & varticel or horiszontal di=-
rootionsl d¢mdensy and a rotationsl (cloolkwise or countercloske
wigs) directioml btoudsney...The relative otrangth of a pereaptusl
Bins can b2 ostimabted by ths resisktanee it offers %o o change in
% porcephion of movement whon the coddiions of edimulation ave
medified to favor such = change.” (Willey, 1936, p. 673)
Since “he rolative ctrength of pareeptual blaz i3 not known for oach
tlased 5, we have %o restrish ocur predistions to relatively unbissed
S5 enlys I% msy b though? tha® beipg undliaszed may not Mpan exhibiting
100% perosptior of wobal sesimiletion, Sueh factors a2s 9% (instruebicns)
mey promps 8 to eee directioral cornctatlons when preciice has not yst
teken placa, This sot eghould, howover, not b8 o eiroug as %o come

plately weal®n the terdensy %o total assimilstion. BEwen if S 1s somswhat
zset to sse diffevences %o bagin with, he should net show a strong bias
for one dirsction or ths other. A strictsr definition of bilas, ruling
out ovon the slizh¥est preference of one side over ihe cther, is of

courgs possidble,.

1.T¢ The hypothegis. « With ¢hese caukions 1n mird, the hypothssis of

this atudy can now b0 stetsd in e more succlnel form:

(1) Unblased Ss who, in a previovs psrformance, looksd repsatedly a%
unilatersel apperont movensnt while setively relnforcing direotionalidy
with motor zesiwrss erd verbalization, will on a lader parformance ex-
posed o e bilatoral sppsrent movement patiern, inorcase the numbar of
roporits with cormotation in the direction of practice.

(2) Roflecting the statistical analysis of the data the null hypothesis

can bs ghaded es follows:



The proportion of 8s inoreasing the numier of reports with spseifie
directional commofetlon {lofy, right), and Ss responding in eny othir wey,
will not b3 signifiocantly different betwoen th2 unbiesed expsyimontal
groups with vailetsral practies and the undblased eonirel srovp without
such prastioe. Also, the msen pretest to postiest change in reporis with
specifis directiomal commotaticn (lefe,; right) will not be significantly

different hetweon exporiusriel and eonbrol groups.




2o Hothod

2.1: Apparatus. - The experimental equipment wes modifisd from the
apparatus used by Tosh and Ttbelson (2955, v. P0%0). 1% consisted of
& viewing apparatus conmsctod &2 a contrel apperatns, a lover apparatus
ard 2 dark alisy.

() The viewing spoaraims vas a roctangulsr har, vesting with i%as

ionger side on a support W&iic:h in Tara wos mountsd on a %ablo, The

Lront of the box, facing bowerd Sy consisted of a fram with & franse
parent wirror (sorean), The inside of the hox contalned thres separete
compar&ments, 2,5 X 5 inshes each, divided by tin partitions, These
partitions were fronted by diffusion glass., Bach ¢f ths compartmenss
enelosed %wo T.5+W filemendt Wlba. The sockets for the bulbs were nounted
oa the Daek of the boxr, which gould be 1Lifted from the viewing unit in
order %o inspest oF exchange the 1igh® tulbs. The box could also bo
oponed on ope side, From this side, by meens of guildes, the diffusion
glass on the ingide and the Lranspevens mirvror on ¥ frontside were

slid in. Betweon diffusion gless and mirror there was room for a matal
slide holder, Thics glide holdexr oould sonfain thice 2.5 X 2.5 “transe=
parerciss® in a yow, Each ‘wransparency was thus centsred in front of ome
of the three eompartmsnts, DUy opening %he viewing box laterally, end
pulling the siideholder helfwey out, 4he %Sransparencies could be shanged,
From the beok of the viewing wnit wires led via a switohboard into 4the

timipg unit; thus comnecting the light sockets to different timerse.

(b} One part of the conmtrol apparatus was 2 Giming wnit, a largss

box holding e set of electronic interval timers., These timsrs, produced

by the Hunter Company, are silenced and ean bs hand cperated by meens of
i8



swltches, For the purpose of this experiment, three ¢imers wired in
series wore sufficiont %o provide acocurate control over

(1) the sequonce in which the bulbs in the compartments of
the viewing unit were 1i% vpg

(2) how long each pair of bulbs in one campertment were 1lit up
(flash=duretion)s

(3) +the interval betwesn the ligh¥ing up of sach of the three
compartments (flash~intsrval).

The first of the thres timers regulatsd the durstion of the firal
flash; the second reguleted the intervel botween flashes; the third,
the duration of the second flash.

Ancther part of the conirol unit was the wvariable $ransformer

conmmcted to a volimeter. This transformer regulated the voltage of the
ourzent snbering the 4timing unit and hence the brightness of the bulbs
in the viewing uni%t, A constant wecltage was set by turning & disl unbil
the desired reading (100 volds) on the voltmatsr wes obtained,

(e) For the expsrimentsl grouns of the present inwvestigation, e
lover spparatus was used, It consisted of a rectangular frams of ape
proximetely 3 x 2 feet, put en four legs of epproximately 2 feet in height
(1ixe a table with %able ®op). £ was %o sit in front of ome of the
longer sides of the frams. Two leverz were fastened on top of the frame,
on the side oppesite S. Thase lovers reashad appéoximaholy 5 4inches
over ths front of the freme and -eould thus Do comfortably grasped.

Kotating in their fulerum on the side cpposite S, the levers eouid be siid
over the ¢op of the frontal sids of the freme, one %o the right, the other

to the left. A% both ends; on the front of the frame aporoximately

aighteen inches from the center,; conbact switches wore {astsned, These




switchos stopped the movement of the lover, At the same time an elsotris
oircuit was closed, As & result, e small pilot light a% E's recording
desk 1i% up; signalling that the lever movemen® hed boen exocuted. A door
spring festened %o each lever mede it enap baok %o i¢s original position.
(d) Another pardt of the experimental equipment was a dark alley
of approximately ben feet in length and four feet in width. The control
epperatue amd the viewing unit were placed on a 4zble at one end of the
alley, the lever apparatus and a chair for § at the other end., The alley
was oconstructed by suspsnding a curtain of black fabric by means of ocurtein
rings from a $ightly spanned wire. Access %o the alley was obtained by
opening the eurtain at eithor emd, This allowed Ss o reach their set

a% one end, end E to ohange the transparencies in the viswing box at the
other end of the alley. Experimental Ss were seated in front of the lever

apparatus, at one end of the dark alley, in e chair fixsd %o the wall,

The cheir was provided with a head rest in order to keep S's gesze approxie
mately directed toward the center of the viewing unit (sorcen), The fixsd
position of the cheir kept S at a distancs of seven feet from the sorsen.
The timing unit was placed at the end of the alley opposite S°'s chalr,

The timer switches faced E, sitting outside of the alley at his recording
desk. This desk was provided with a lamp, containing e red bulb., The

lamp illumirated only the immediate area of the recording sheset on the

table,

2,23 Stimuli, = The stimuli wore slides, one featuring a set of ¥wo, and

enother with a set of three, circuler yellow lights, They were prepared

by punching equidistant oirscular holes in the blaok cardboard of 2-1/2x7-1/2
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in. The diameter of the holes was 1/2 in, and they wers lined up
horizontally with a distence of 1=5/8 in, betwoen them, so as o oenter
over the three {or 4wo) bulb compartments in the viewing oz, In crder
%o reduce brightness, a ysllow Ozalit filter was fixed bPehind each hole.
This filtsr lowered ¢the brightmsss by ca 7.

The brightmess of the three stimuli was essessed by a Meobeth ile
luminometsr, The c¢ircle contersed over the middle bulb compariment measured
2,03 ¢/fe? without filter and 1.38 o/ t° with £ilter, The oircles

centered over the lef%t and tho right bulb compartments measured 1,76 o/ft°

without, and 1.70 o/ft° with filter. This brightness level was maintained
by the variable transformer set at 100 volts., By lighting up the two
bulbs in the conter compartment, the central yellow light was flashed
first with o duration of 250 ms, Af{er an interval of 12 ms; by lighting
the right and the left compartment et the same 4ime and for the same dura=
tion, ths two outside lights were flashed for 250 ms, Thess durations and
this intervel were used by Von Schiller with Sz who had difficuldy in
peresiving apparent movement under the rormael eondi%ions of his experiment.
Pilot work had shown that mere Ss reported apparent movement with shord

flesh durations and interval.

203t Subjests. = Ore hundred and ten male and femals Ss participated in

the experiment, They were mostly college freshmen, studenis in introdue-
tory psychology courses at Michigan State University during the summesr of
1960, Most Ss were obtained by passing out sigmup shests in olasses

ensbling Ss to make eppointments at their conveniense, By varying experi-

mental erd control eonditions frequently, Ss were randomly essigned %o these
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conditions. None of theoss Se haéd served btefore in a similar expsrimesnt

nor did auy of them have sophistication in experimental psychology. Se
cen thus be classified as "nmeive™ observers. For various reasons %o be
considered loter, meny Se had to be discarded. Tho data of 63 out of 110

Ss are considered in ths present study.

2.is Genmeral procsdure. = The desizn of the experiment was of the "before=

afbsr® warlsty. I% consisted of a preliminary phase, e sereening phase,
a pretest; a prastice poricd, a poctiest; a poesttost echeck; a postiss®
intervisw and a questionmeire, The whole procedure lasted approximately
30 %o 35 minutes: oe fivesten minutes prelimineries, serwening phase and
pretest, ca five minutes practice, and ca five~ten minutes postbest and
postitest cheok and oa five-ten minutes posttest interview and qusstione-
maire, This design imposed i%self after considering the neture of e
dependent variable, The depsrdent varisble was not perception of apparent
movement a3 such. 1t was the mmbser of ¥imes "qualitative connotations™
in perseived apparent movement were woporited. To bs more preciss: the
number of times S reporved a difference in the apparent movement patitern
given by the Von Schiller oconditions. This difference was expressed in
terms of & qualitative preference, A typical verbal response would bes
“The movemsnt to the right is quicker.” The likelihood that at least some
apparent movement would boe perceived wes maximized by choosing appropriately
short, standard flash durations and intsrvals, which would presumably bs
sucoessful with a majority of Sse In addlition, the initial instruotions

were aimed at setting S for perception of apparent movement. Meny invesii-

gators, as mentioned before, from Werthoimer to DeSilve to Dimmick and Helly
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have emphasized the importaﬁce of Tset®, "instruetion®, and "sugrestion®
in maxinizing perception of apperent movemeni.
However, the introduction of such a set increased the possibllity that

results favorable to the hypothesis might be dw %o unintended ouss pre-
sentsd by B or to the complience of § who eould "see through” the experi-
montal dssign. In order to minimize this effect; the practisce perlod wes
presented %o S as en experimont in its own right, using the sems epperatus
but uarelated to the "differentiation hypothesis®™. I% become an “experi=
ment in reaoticn %ime and coordimmtion of responses®. Ths pretest which
wes tc bo used %o sstablish a baselins of perceptual performancs, had %o
beoome e “rehearsel™ of an experiment in "seelng smell differences in
apparent movement” » Ths postiest hed %o bsoome the latter experiment
itself, Since the "differentiation experiment”™ was preceded by a
rehsarsal, ths "reaction time experiment”, tco, IaG %o have its rehwersal.

I 8 did not see through the design, he peroeived the situation as con=

sisting of the following phases:

e) Genoral introduction

(b) Intredustion %o the pheromencn of apparent movemend
(e) Rehearsal of experiment 1

(d) Rehsarsal of experiment 2

(e) Experiment 1

(f) Experiment 2

(g) General interview

More specifically, the procedurs of the experiment was es followss

() In the preliminary phase, S was introduced to the experimsntal

room, ssated, and %old in which direction to look. Then the experimentel
room was ccmpletely derkened excspt for the rad rscerding light at E's
degk. While S was dark adapiing; B fecorded reme ond sex of S end assigned

S to ons of the two experimentel or to the oconlrol conditions. S was made

to Peel as comfortable amd relexed es possible under the sircumstances.
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(b) The Sersenine phaso wes simed at ostabiishing whether S wew

apparent movomsnt at ell., Only Sa with en apperent movemsnt threshold
competible with tho standard conditions could be valuably retaired for
practice. After the proliminary instructions,; Sg wers %old that they
were partleipeting in two ssparate sxperiments, tut that the same epparatus
was used in both. This apparetus was said to produce aepparsnt movement
stimuli. S& were asked whether they kuew what epparent movement wes,
if 86 dld not kmow the exprossion "appersct movanent® ; ¥ho phenomeron
wag carefully explaimed, After this explenmation, the firet trial of
the sereening phess was presented, The cenber light in ths visewing box
was floshed and followed by a filash to the right (a=bp sequence). §
was agkeds “Whet did you see?™ Afier 5's repord, the center light
wes fleshed agein, this time follcowsd by a £lash o the ieft (by=a
ssquence ), S was asked again %o veport on his persepbion., Fimlly,
the last ¢rial of the soreening phaze was shovm: The eenter licht was
flashed first end followed by beth i1ights %o the right and the lef{,

£lashed simultanscusly 'Dl-a-b.z) .
(6) The sereonins phase was divided from the pretest by a "_:;e;-

hearsal® of the training phase., Tho eoxperimenial group was led {0 b=
lieve %hat the %raining phase wos an “experimsnt in reaction time end
goordimation™ . The “rehearsel® consisbed of making a quick lever movenent
in synchroniem with a perceived apperent movemen®, Ss in experimental
gubgroup I were given one %trial with an apparent movement silmulus %o ¢he
right (the same as ths first trial of %h® sorsening phase), They had %o

move ¥the right hend lever %o the right., Ss in experimental subgroup II

were given one trial with an apparent movement stimulus %o the left (the




gome s the second trial of the screaning phase)s Thoy had %o move tiw

left band lever to the lefb. Ss in both experimsntal subgroups were told
that in the “real” sxperiment they would have %o sey a phrase indicating

the direction of their movemont. Ss la the eonirol group were told %o
participate in an "expsriment on 4ime perception”, They were instrusted
to pey 2%tention to two "olieks®™ of a stopwatch, one of which signaled
the begiming end 4ks other the end of a Yims imbsrval. Thon they had
%o veport their sstimate of t1s length of that inderwel. The "rehsarssl”
conzisted for all groupe of ome trizl only, in order Yo minimize the
possibility of a “practice effect” spliling over into the subsequenty
protest. The control group recsived instructions and ope trial of fifveen
seconds betwsen “olicks® as a rohearsal of $thelir %ime estimation experiment.
(d) The pretest was masked es rehsarsal of a second, different
experinent aimed a¥ asseesing S's "agouracy in peresiving small differsnces
in quality” of apparent movemsnt, The true funotion of the predest was %o
obtain an initial levsl of persepiual performance, By repeeting ths
same test later, after ths practics phase, every shenge in the lsvel of
performance could be attribuked %o the intsrveuing practice, The pretest
was also used to separate Ss without inidial "dirsotional biac® from Ss
bizsed o the left or right side, £ was desigmisd “biaged” if he re=
ported in more than three cut of nine trials & difference in quality in
one direstion of the bilaberal Von Schiller condition. “Unbissed” Ss
were expacted to vepert bilaterel movemont at leest one=third of the ¥ime.
The protest consisted of ten presentations of an identical stimulus con=-
dition., The first trial served as “warmeup” 4trial, leaving 2 total of

nire triels for the test proper.
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The instruvetlons oontained the hind that ¢he presentations of the

pretest might be different. In reality, on each of the %en trials of the

preYest; the light in the ceuter was flashed frst for 250 msse and fol=
lowed afdsr 12 msee by the %wo iights, %o the right and %o ¢the lafy,

flashed for 250 msec (by=a=b, sequsnce ae in the third 4rial of ths sereening
phase). 8 reporded after each %rial whether he saw any diffsrence in quality

between the left and right side of the Hilaterel apparent movemsrt. The
Yrials wers given every three seconds, leaving enough time for 8 %o re-
spord ard E %o record the responss, Also, an interruption was needed in
order %o avoid a "perceptual carry over” from the preceding trial.

(s) After the pretest, ench expsrimental $ received fifty direstionsl
prooctice trials. One experimentel subgroup practlced oxelusively %o the

right. the other sxolusively %o the lef%, A single triel conslsbsd of
observinz the viewing unit and of moving the lever %o the right (left)

as soon ag an epparent movement to the right (left) was perceived, A%

the sems time S hed %o pronounce the phrase “to the righ® (Tto the left').
S was thus to make thres different responses et the semo tims, o perceptual
Tesponse, a mobtor Teosponse, and a vocal response. Henc?, the representation
of the training phase &s an Yexperiment in cocordination of respenses and
reaction time® was probably convincing to S. Unilateral apparent movement®
wes produced by flashing only Wwo of %the thres lights, the esntral one first,
following with the light %o the right for one group, the ligh% %o @@ 1sly
for the other group. When moving the lever in synchronlsm with his pere
osption in the given direotion, S had %o hit the condact switchelb ihe end

of either front of ths leverespparatus. This was said to “register” §'s

reasction time, In realify, the contact switoh 1i¢ uwp a pilot light at E's




desk and indicated that the lever was pushed by each S as quickly as

possible and for a standard distance of about fiftesn inches from the
oenter of the spparetus. Ss were encouraged to move the lever vigorcusly
and %o pronounse the phrase loudly and clearly. After each lever movement,
they had to lot the laver snep back into the original position snd %o

initiate each lovor movemsnt by Srasping the lever anmew, The practics

period lasted about five minutes.

The eguivalent, in the eontrol grouwp, of the practises periocd, was
an "expsriment in tims estimation®, After the insiructions and the
forementioned prelimirmry triel of fifvesn sesonis, Ss were now presented
with four ¢ime inbervals of ons mimte each, The beginninz ard end of e
intervals was marked by the "ollok” of a stopwatoh. S had %o give his
estimate of the length of the intervel immediately sfter the second
"oliok™ marked the enl of the interval. By its vory nature as s "time
experiment” , it was easy %o equate the duration of the control treatment

with the averaze duration of the experimental practios phasse,

(£) The postiest wes en oxect renlication of "pretes”. § was
given ths some instructions, and the same 4en trials of the bilateral
Von Schiller condition (spaced three seconds apart) were presented again.

(z) The pesttest interview was heid in order %o obtain further ine

formation from S on how "real”™ his experisnce of qualitetive differences
within the Von Schiller pattern had besn and whether hs continued seeing

apparent movement during tha tests., The experimental room was 1it up

completely end the interview was initiated by E asking S whether the "first
or the second experiment” had been "more difficult™. Since the purpose of

the intorview was %o obtain more information on the neture of Sfs experience




following practice, After consulding ths posbiest record, a typleal
question B could have asked was: "you reported on one of the last trials
that the movemsnt toward the right sids was faster, Could you %ll me s
1ittle more about how tlat looksd?® If the description of §'s expsrience
was not enlightening encugh, drawings were somsiimes elicited during ths
questlionnaire pericd. The last q.uestion of the inserview wag aimed at
assessing whethor the apparent movemont experisnes =g such sontimed
throughout the szperimont. I may have phrased his gusstion: "Did you
continue seeing apparsnt movemsnt all the Hime?" Weitien records wers
kept on S's responses %o the interview questions,

(n} A chesk on %he posttest was given in order %o sse how pere

sistent eny change in perception dus to preotice wos. At the erd of the
interview, E remerimd casuelly, "By the way, would you mind looking at one
more of the trials from the seccmiszperiment?® Then the light was

turned off and S was quicidy davk adapted and presvated with the Von Schiller
situstion again., After the presentetion of the trial, E asked "What did

you see?” ard recerdsd tho response. Thon the light was turned on again.

(i) The questionmeize was given Vo § after the posttest check., It

was aimed et finding out whether S lad seen through the experimental de-

sign ard wha% his level of awareness and attitude was with reapect %o
the whele %ask. The questionmeire wvms of the sentonce completion wariety,
bu¥ provided space for sponbanecus commonts of S. The instructions rsads
®Pleass oomplete the following senbences and add as much &2 you eane”

The first sentence started: * The purpcse of this experiment Wesce.”

The second sentence was: "My ovidenss for this is...” The thizd sentence

reads "My attitude toward %his ezperiment was..."” S wes scmpletely alere




whon £illing out the guesiicnnaire., Either E left the experimental

room Wnils § was working on the questionmalirs, or £ was lastructed %o
fill oul ¢he form outside of the exporimsninl roonm while E sontinued the
experimont with the pext S, Thic was doemed %c b a necessaery conkrol in

order %o avold any suggestive influeunce by E.

2.5: Anmalysis of Date. = In befors-affer designs, the pretest has the

funcetion of setting e basoline %o which an evenituel change (due to ezpori-
nensal treatment) can be caupared, It was assumed that %raining might
affect Ss initially bissed (preferring one or the other direction) dif=
ferently from unbiased Sss S was designated unbiased if; given the

Von Sehlller slituation, he made his reports in the pre%est by guwssing

on a ohanoe basis and/for if he reporfted no dirsctional connotstion most
of the time, That S might report some connotations in ths pretest should
te expected sinece he was instrusted o look for differences, In e lenien®

definition of bias Ss with a very siight bias might be included among the
unbiased Ss, attrituting the elight blas %o ¢kance rather than o pre=-
forenoe, An unblased S would then ©te one who in nins trials reporied
connotations o the 1lsft thres or less %imes, whils repor¥ing aonnotations

to the right three or less times. A Yypleal series of reports from such
an unbiased S might look like This:

1, %no difference”

2. "no differance®

3. "quicker to ths right”
he 7no difference”™

5. “faster %o the leof¥
6, "fastar to the left"
7« “no differsnce”

8. Yfaster %o the right’
3, ®quloker %o ths laft’




S would have to produse on ths protest one of the results presented in
Table 1 in order ¥» be included amcng the "unblased”, Since the same
pretest was givan %o the control group, the properiion of Sz with no bies
anrd Ss with e elight bles should initielly not significanily differ bebwoen
experimental and eontyol Ss. If a chl square Yest tetween the Wwo groups
results rot significant, it may be assumed Sha® they are rardom ssmples
from the seme population. Conversely, if trairing were effoctive, ope
would sxppot & significent difference betwesn oxperimsnial Sz and thelr
controls on the posttest.

Ss were classified as "hiassd® if they reportsd connotation in a

specific direction more frequantly than they would if guessing &t random.

A %ypical reeord of such an § mizh% look Llike thia:

A
e

1, "no difference”
2. "no difference”
3. "more movemsnt %o the right”

e “more movement to the right”
8. "no differencs”

6o “more movemsnt %o thes rign”
7. Tquicsksr %o the lefd®

8. "more movement %o the right®
9. "fastsr %o the right”

Suoh & blag; whalaver 1ts specific nature may be, presumably interscte ag
an orgeniznic variablz with practice, Thus practics might on the whole
deoreace blas. Or practice in the dirsction ooposite ™ the bies might
conceivebly inorease the bias ("boomerang effect’ ). It might also decrsase
the blas (but not incresse cormotetions in the 4rained direction)s or 1%
nich% provolke soms kind of "reversal offeet™ raplacing the originsl bias
by enother equally, or nearly egually, &8 strong. All these hypothetical
reacticns would meke = bissed S e bad eandidete for our hypothesis. Fore

tumately, thess Ss can b2 detected through %he pretsst,



Table 1. Number of connotaticns to be reported on pretest by

relatively uabiased Ss.

Connotations
Degree of Bias =
" left none right
No Bias 3 3 3
i 7 1
Eg 0 9 e
Slight Bias 2 4 3
1 5 3
0 & 3
3 4 2
3 5 3
3 é 0
0 8 i
1 8 0
2 7 0
’ 0 7 2




Unfortumiely, howsvar, the preporsion of blased and unbiased Ss in
our pepulation is unknown, The bias itsell may come from different
soursas such as eyednass, handedness, having learnsd %o read from left
to right (or right %o left), ete. Having oheson shors flash durations
erd o shord intervel with the intant of maximisging porceptlion of apparent
movenent as suchy one mizghd, contributs %o an increase in proporéion
of biessed Ss by meking the stimulus pattern more ephemeral and unstable
(2rd %hus open %o S's prefe;'ential interpretations),

Since the proportion of biaged and unblased Ss cannot be known in

advanse, it is difficult %o specify a partiocular statistical test befors
the deta are collsotsd. The nature of the date suggssts at first look

& non parametris technique. If a large enough group of unbiased Ss
were obtained, ther the posttest data eculd be subjected %o a chl square

test for indepsrdert samples (experimental vs., conbrol group)o If the

proportion of unbiased Ss is smell, Fisher’s exaect probability test would
be appropriate., As a control for the interpretation of ths results the
proportion of unbiased Sshes %o be divided into three differsnt treatment
groups (left practics, right preotice, no practice)., This makes the
available N so small thet in ths chi square tests Yates®s corrsction for

continuity becomes rssessary.

On the other hapi, compubing a difference zcors based on the mmber
of responses with dirsctional cornotation before snd after prectice, would
allow for a ¥ 4test (provided the distribution of the difference escores
is not seriously skewed.

To assess whether practice had any effect in terms of inerease in

directional connotation, the ¢est would be the following:



Initially unbiessd experimental Ss who inoreaes on the posttsst the

mamber of veporis with connotation are tested vs. the unbiased controls

who increase on the posttest ths number of reports with directional con=
notation, A difference score is computed for each § by subtracting the

sum of directional connotations (right plus left) on the pretest from
ths sum of directional connotations on the postitsst., If the difference
is positive, an inorease has %aksn placs, If the differenae is nega=-
%ive the mmber of reports with diresciiomal conunotation has doorsased,
If %he difference is zsro, S has not changed ths ¥otal number of re=
ports with directional connotation (although he mey have regrouped

the repords es to their specific dirsotion, left or right).

Usiag a ohi square %est, the proportion of the Ss with positive
difference score end Ss with negetive and /or zero scores in ths experi-
mental group ean bs tested against the proportion im the control group
of S with positive score and Ss with negative and for zero scores.

Using the more powerful % +test the difference between the mean
difference soore of the experimental and the ccnirel group may be tested
g to its significance,

With either technique, an outcome of the tests signifiocant ail the
aipha = .05 level should be interpreted as suppording the hypothesia,

The following two tests would be neeessary for the aecsptance of the
me jor hypothesis:

(1) Initially unbiased right trainees who inoreassd after practice
the numbser of reports with directiomnl connotations to ths right vs. cson-

trols who ineresased without praetics reports with directional sonnotations

to the right.

(2) Initially unbiased left trainees who increesed af'ter practice %the




mreiber of reports with directiomal connotations o the loft va. ocntrols
who inereased without practioe reports with direoctional connctations %o
the lsft,

“Inorease” is defined as any deviation from the beseline established
in the pretest, An inorease score is computed for each S by first compubing
e base sgore for the pretest, from which a postisst score is subtrached.
For Ss with right practice, ths protest score is obteined by subbrasting
the mmbsr of initial reportes with lefd side connotation from the number
ef rveports with right side connotations. A negetlve difference would
indiocate a slight left bias, s positive differencs a slight right bias,

a zoro difference ccmplete abssnce of blas. For Ss with lsft side prectice
the pretest soore 1s cbbained by subtracting right side responses from
lef't side responses.

In tho same way a postbest score is computed for Ss in both groups.
Then pre~ and postbest scores are compsred, If ths posttest score is a
higher nmerical walue than the pretest score, an increase of directiomal
connotation in a spscific direction is said %o have talken placs, This ine-
erease can be oxpresssed as a change scere from which an aversge ehangs can
bs computed. This everage change ssore may be sompared with the average
change in the seme directlon in the control group. £ less powerful test
would bs a chi squars comparison betwesn number of experimental Ss
shanging in the specific direction of the praotice vs, control Ss changing

in the direction of praoctica.
With either techniqua, ocutoomss of the bests significant at the alpha

= ,05 level cen be intorpreted as support for the basic hypothesis and for the

explamation that practieins a spesific direction(vis. left or right) in=-

ereases directiomal conrctation in thet specific direction.




3¢ Results

301: Biasad and Unblased Sgs. ~ The pretest was devised, in perd, %o

single ot Se who, given the standard experimental conditions; wers direc=
tionally biased to bogin with, Ss were classifisd as unblased, wien

the distribution of their proferemces appoared %o b random or when they
did not exhibit marked preference at all. Out of 63 male and female

S3 who saw apparent movement, only forty were unbiessd, This relatively
low percentegs incliudes five Ss who did not see apparent movement during
the soreening phase tut sald in the posttest interview that they had sesn
epparent movemsnt throughout the experiment, The othsr 23 Ss who all saw
apparent movemsnt during the soresning phase, exhibited a strong bias in

ons direction or the other during ths prstest,

3.2: Pretest o postiest change in dirsstional oonnotation. = The pe=

sults of the experiment are reported in Table 2, The hO unbiased Ss

were divided in 3 experimental and 17 control Ss. Out of 23 unbiased

oxperimental Ss; 17 inoreased, two decreassd, and three did not changs

the numbsr of reports with directional connotation from pretest %o postiest.

Out of 17 unbiased eoniwrsl S35 gix increassd, five decreassd 2pnd 8ix did not
change the number of veports with directional connotation from pretest %o

posttest.
Out of 15 blased experimantal 8s, three inereased ceven deorsased, and three

did not change the munber of reports with directional conrotation from

protest o postiest,
Out . eight Hased ontrol §§, throe inoressed, four decroesed end one ¢id nos

Fmro e P

change the mmber of reports with dirsotional connobation from predest %o
6




Table 2. Pretest to posttest change in mumber of reports with directiomal

connotation for unbiased and biased Ss.

‘§
Groups N P incr. decre no change
unbiased &0 23 7 10
&Xpe 23 17 2 4
contso 17 6 5 8
biased 23 5 12 6
expe i5 3 7 S
contso 8 2 5 1




pesttest,

Inspeotion of the data suggests that there is a difference in
protest Go posttest ohange between unbiased and blssed Ss. Whareas
unbiesed S8 inorease their mmber of dirscticnal sonnotations biased Sa
se@m to decrsase or do rot chengs with respect %o the totel numbsr of
directional rsports. This hypothesis was tsstsd dy epplying e chi square
test o the datae presented in Table 2 (Ss who increased vs. Ss who did
not changs or deoreazse). Chi square resulted significant besyond the
01 lewel, The hypothesis that there wes a differencs in effectivensss
of the experimental treatment bsiween unbiased ari blased Ss geins
strongly in support,.

The data elso sugzest that unilateral practice was affective in

inereasing directiomal connotetion for unblzsed Ss. A ohi square test

epplied %o ths chenge deta for unbiased Ss in Table 2 resulbed sigrificant
beyord the o05 lsvel. Ths hypothesis that active unilatsrel practice; with
apparent movement inoreases the directionsl connotatlion in porespiion ef

bilateral apparent movemsent patherns, gains suppori.

Afber computing a pretest %o postiest differsnce score for each §
in the unblased experimsnisl and control groups, a msan difference score
wasg computed for both groups. The significanee of the difference of ths

two means was then tested by a ¥ %est. ¢ was significant teyord the

.05 level., Ths hypothesis that the mean change score in directional cone
notation is a result of practics with unilateral apparent movement re=-
cslves furthsr supporde.

The results of statistiesl tests ars presentsd in Table 3,

Pable 1 presenis central terdencies end variability in the number of



Tabie 3. Summary of chi square and t tests for differences between

groupss.

Groups chi
square

af

D

df

unbiased

vEe biaged To 5563 @

1,48

'061

2,62

1,71

3,878%*

61

unbilased
8XDe V8o

controls 4e 490 %

2.22

&7

2.06

1,98

2,629%

38

biasged
@XPo VBe
controls +170

-;60

6063

1,86

=038

21

unbiased
rtepracte
vse 1fe

practe 1.483

=, 56

1.00

2.406

1,78

1,699

21

unbiased
rtepracts.
vs.controlsl2.056

058

024

2,46

1,83

=901

24

unbiased
1f.practo
vs.contro!elSo648

1,00

024

178

1.83

1,149

29

totally
unbiased
riopracte
vee Li,
practe

2,00

'1-00

<82

-82

3:.676%

= Significant at the .03 level.

s% Sipgnificant at the .01 level.
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Table 4, Central tendencies and variability of the number of direc-

tional connotations reported by unbiased and biased Ssz.

Preeest Posttest
Groups N
Qz Q Q2 Q

unbiased 40 1:94% 1,07 3.50 2,00
practe xts 9 2033 1,33 40 50 1.73
practe 1f. i4 1.50 <98 4s 50 le 44
experime. 23 1,92 1.11 bo b 1.48
control 17 2,00 «81 250 1.61
biased 23 6000 1,11 5667 1,55
practe rte 7 700 1.52 6675 2:19
practe ifs 8 6050 1,17 6.00 1.25
exper imo 15 6.67 1,40 6033 1047
contrel 8 5.75 «63 46 50 1.08




veports with directionsl connotation from predsst Lo posttest. A
look a% this %able suggests that the variabllity among § s in the
numbasy ef yeports with direeticpal connotation increased in all

unbiased and biased groups aliks.

3033 Prateat o posttest change with speoific dirsetional connotation.

o What in the mature of practice made experimshtal Ss inorease the
mmber of veports with directional oonnotation‘ ncove often and on the
average more than their controls? Wae it the specifle direotion of
unilateral praoil:ico (%o the right or to the left) as predicted in the
mejor hypothesis of this study? The inorease of the mmber of reporis
with specifia directicnal connotation is shown in Teble 5.

Out of nine unbiesed Ss with practise %o the right,%wo ineressed

the number of reports with connotation in the direction they had
practices, whereas £ie danged in the direction opposite of their practice.
One S while decreasing ths tobal mmbsr of directional somnotation
neveriholess inorenszed the mmber of reports wiih connotations in the
direation opposits %o his praotice. Ore $ did not changs a% all.

Out of 1h unbiased $s with prectica o the 19f%, threo incressed the

mmber of reperts with eonnosation in the direotion they hed practiced,
whereas elzht dwenged the dirsotion opposite of their practies. Two

Ss inoreased the pumber of repeorts with directiocmal connotation equelily
in both directions, One S did not shange at alle

Out of 17 unbiased Ss who received no directional praotice, thrse

increesed the number of reporis with dirsctional connotatlon to the

right, i ioreased to the lefy,fve norveasad $hoe mmbsr of reports without
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Table 5. Increase of number of reports with specific directional

connotation.
Groups N incre rte iner, if. other
unbiased 40 13 i4 13
pract. rt. 9 2 é 1
practe if. it 3 3 3
experim. 23 ) iC 9 4
control 17 K 5 2
biased 23 7 8 8
practe =te 7 2 3 2
practe 1f. g 2 2 &
experime i5 & 3 6
control 8 3 .3 2
C'/D w v l b3
E iy 1 . § -
= ‘& , an et fan '-;!PQJ\)—‘ '( (‘\:‘"-':l-f"- (/PM
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directional ccmnotation, and four did net ohenge at all.

Outof soven biased Se with practisce %o ths right,cus imwonsod directional

cornotation in the direcliion practicediae %woroasad the mmbor of rerorts
with connotation in the direction of practics tué also deorsssed thas total
mmber of reports with direstional connotation, Three Sz insressed tho

mnmber of reperts to the direction opposite practice. Two Sz inereased

the numbsr of repords without directicnal sonnotation (ons of them at the
axpensze of both right amd left connotations, the other =t the expense of

right comotation only).
Owtef eight bisged Se with practice to the left, wo lnsrensed the mumber

of reports with directional conmotation in the direoction practices. Iwe

Sz inareased directlonal connofation opposits %o the dirsotion practiced.

Three Ss increased the number of reports without dirsotional connotation
{(one of them a%t the expemss of bLoth right and left connotatlons, the
other at the oxpenss of rizht eonnctation only). One S5 did not change at
all,

Out of eight bissed Ss who received no practics, one incrsased the
number of reports with directionsl connctation to the right; two inovsased
the nunbsr of reporte with connoteation to the right anl inoreased also
the numbsr of reports without directional sonnctation (both at the sx=-
pense of lef%t connotation). Twe Ss increassed ths mumber of reports with
direoctionel counnotation to the left; one inorsased %o the left but else
inareased th® mmber of reporks without dirsctional eennotation (both at
the expense of right connotations). Twe inoreased the mmber of reports
without directionel eormnotation (cme at the expense of right connotation,

the other at the expsnze of loft connotation),
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The data suggest that practlioing a specific diresction did not ine

orcase the? mmber of reports with directional connotation in thet dircee
tion. There seems %o b9 rather & tondensy %o the contrary in the unbiamed
experimental groups practicing e specific direction apparenily increases

the number of reports with dirsctioral scennotetion in the direction opposifie

of practice,

To test whether practicing a spsoific direction was offective in
produsing any inoreass in reporis with speoific directionsl ecnnotation
{b® 1% in agreement with or opvosite to practiee) 4he mean inerease in
specifio dirsotionelity for unbiased S s with lefi practios was compared
with the moen increase in specific direotionality for unbiased Ss with
right practice, t for ths differoncs of msans was compuied end not
found significant.

Then the proportion of Ss with Pight praotioce whe increased the
mmber of reporés oprosite o the direotion of thelr practice was sampared
with the proportion of Ss3 in the oontrol group who inoreased the numbsr
of reports with lef% connotation., The compubed ghi square, corr., was
not significant, When, howsever, the preportion of Ss with lef% practice
inoreasing connotations oppoéiim %o thelir practics, was eompared with
the proportion of control Ss who inoreased reports with connotations %o
the right, the computed ohi squars, Gorr., Just failed %o reach the
o05 lewel of significance, Such a result migh% possibly indicate a trend
in the left trained group %o react in the direction opposite %o training.

Ths reason for the fact that the trord does not reach signifiocance

could be found in ths lenient definition of bias. Even the slightest
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ini%ial bias, that is, any net excess of dirsctional connotation in one
direction or the other, might in faot interact with %raining.

In crder to test this aftor the fact hypothssis, a ¢ %28t was ape
plied to the mean differsnce scores of the totally unblased S8 The number
of totally unbiased Ss was very small., The mean inorease of reports with
1lof% connotations for the 3 unblased 83 with practice %o the right was
4, while 1% was «1 for the three unbdbissad Sa with practise to the lal%y,

% for the difference of these o moans is significant well bsyond
the 005 level, For the few totally unbiesed Ss in this experiment,
preatice in a specific direction dld have an offsot in the opposite dirsce
$ion of trsining, Given the small N, however, this result should be
interpreted with caution,

How did spesifis directicnel practice affect slightly biased and
strongly biased Ss? The distribubion of their reaction o spesific
treining is shown in Table 6,

In the group with elight bias,fiw Ssinereased in the direction of
the ir practice afber they hed precticsd the direction opposite to their
- inltial blas, only one S did behave to the contrery. Ss who practiced
the direotion of their initlal blas increased their connotations in the
direotion opposite to what they hed practiced (no S bshavimg %o the con=-
trary). Under both training corditions a %totalf #ro Ssdid not ahange at
all;

Ruling out¥®m three§s who did not change, the hypothesis that sush e
distribution of omses sould happen by chance was tested. The computed ohi
sSquare; Gorr., was significant bteyord %the .01 lavel, One cern have con=

fidenos in the afder the faot hypothesis that for slighily biased Ss



Table 6.

h6

Interaction of practice and bias.

Practice and bias

increase in
direction of
practice

inerease in
direction
opposite practice

no ingrease

Siight bias

Practice against
bias

Practice in
direction of
bias

Strong bias

Practice against
bias

Practice in
direction of
bias




practice was effective in inoreesing directional connotation in the dires-
tion of prectice when 1t was agelinst iritiel bias, but when it reinforsed
initial bias, 8s changed in the direclion cpposite %o practiea,

The strongly biased group exhibiis ths sems Yendency, although the
computed chi square, corr., is not siprificant. Combining both blased
groups; ohi square corr. is significa:t far beyond the .OL lewel. Any
degree of bias then ssems to interact with treining, Blaesed Ss prace
tising in the dirsction of their ini:ial bias ineresse conrotation in
the direction opposite to thelr prastice, while Ss practieing the

direction opposite %heir bias inorrase connotation in the dirsetion of

practice.

3Jy: Pretwst %o postiast deoreass of bles. - Inspootion of the control

group data indicates that, slthough Ss did not praciice auy direetion,

they ohanged from preotest So postimet. This change could be desorihsd

as "desrease in bies®, While generally deoreasing the total numbsr of

reports with dirscticnsl czmmotation these conirol Se dnereased the
numbsr of reports with dirsction connotation cppesite the direction of
their indtial bies, moetly at thw oxpense of the mmbsr of biased
responses. Often these §s aotually reversed thelr initiel biss, or
thoy beoame “unbisssd” reporting an equal number of soanotationsin

both directionse
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If on» defines as deocrsase of blas any net oxcass of reporte in the
direction opposits the initlel bias on the posttest, in 4he control
greup with slight bies, nine Se¢ exhibited deoreaze, iwo inercased in
biee, and ons did not change., A sign %9st applied %o those data is
significant boyond the .05 lewel., In the control group with strong
initial bdias, all eight Ss docreased in blas. 4 sign test applied %o

these date is



he

significant beyond the .01 lewel, A sign test avplied to the pooled
sontrol groups with slight and sbrong bias is significant beyond the
2001 leval.

Did this deorease in initial bles ziso ccour in the oxperimental
groups whisch inereased their otal number cof voporie with directional
sonnotations? 13 of ths slightly bissed experimental Se deereased in
biss, eus 8 increased and three did no% chapge e number initielly
biased reporis. A sign test spplied $o thess data is significant at e
o001 level,

In the strongly bissed exporimentsl groupten Ss decreassd in Yeas,

twen Ssineroacelin bias ard wo did not changs. A gign test spplied %o
¢hese data is significant Lsyend the .01 level, If the sign Best ie
applied to the posttest deta of ¢he pooled oxperimentel groups with
slight and strong initial bias, the outsoms is significant beyond the
2001 level,

What heppensd %o the initlal bias in experimentel end contrel groups
with slight and strong blas? Out of tlo totel of 52 initially biased
S8y 20 reversed thelr bias in the opposiite direotion, 13 btecame unblased,
reporting an equal mumber of connotations in both directions ;elight simply
decreased bias {iw of $lwge were Sz with particulerly strong initiel bias),

five Ss did not change seod gix 8 inoreased Yheir initial bles. The tendency

of mos% Ss %o reverse the initial bias in the opposite direction is equally
strong in experimentsl ard control groups; the tendensy %o bocome vnhiasged

is the sesord most frequant of both groups.

3,5: Homogereity of the groups. = One of the questions ome might ask in

looking at the pretest deta is whether the assumption is tonable that the
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"unbiased” experimenital and ecnbtrol groups were selected at rendom from
ths seme population., If they wore, in faot, selected from the same popula=
tion, then any difference between expsrimental and control Ss from pretest
to posttest ould be interpreted es en effect of the experimental treat-
ment. The hypothesis that all Ss who underwent the pretast wore from thw
gem® population ean be tesited et loast in a limited sense. We could,

for instance, single out o common charscteristic emong uablased expeil=
mental and sontrol groups which gives som® assurance they were drawn from
the gems population, Such e charasteristio couid be that the groups

do not exhibit e signifiocart differsncs in the proportion of Ss with

no bias end Sz with slight blas. We would than %est the hypothssis
"experimental and control groups differ with respsct o their proportion
of unbiased and slightly biased Ss in the pretest™ against #he null
hypothesis "experimental and conbrol grouwps do not differ with respect

to their proporéion of unbiased and slightly biased Ss%,

A ohi squara %ost was firet applied %o the pretest deta of both
experimental groups. Chi square, corr., was not significent. The null
hypotbeeis camot b rejeocted for the 4wo expsrimentel groups. Ths
pretest rosults of the v expsrimental groups were then pooled and anothsr
¢hi square %es$s was applisd to the éooled deta ol the two experimsnial
groups vs. the control zroup data., Chi squars, corr., was not significant.
The mull hypothesis that "experimental and ocontrol groups de ne* differ
with respect to their proportion of unblesed end slightly bissed Ss”

cannot bte rejeoted.

3:6: Ss seeing through the experimental design, = I% had beon felt

neowssary, for a cerrect interpretation of the svenituel results, o gauge
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S5 level of ewaremess. If Ss were aweze of E's hypoti®sis, their verkal
report could be viewsd 23 e result of eompliencs or cpposition rather than
es an indicatlon of thsir perception. It turred oub, however, that oud
of the 6% S8 only om® gave evidencs, in the questionnsire responss, that

sho did understand the hypothesis of the experiment, This S wrotes
The purpose »>f these expsriments was

"to see if the idea of the dirsction 'right® would ocarry over
(by eontinucus repetition) to ar experiment whish obviously didn't
gontain those movements. My evidanes for this is the fact that
the lever experiment can® btefore the direetion one, My attitude
toward this experiment wes very meutral; 1% seemed eonfusing.”

Six othor Ss expressed curiosity, doubt or speculations as to whatheyr
;E_”s instructions actually presented the real purpose of the experiment.
One typleel contrsl S wrote that ths purpese of the experiment was:

"4o determine psreoption of time and amell differences. Howaver,
I do not know what or if there was an umderlying purposse, but I
feel that thers was, My evidence for this is (1) tests (2) thsse
tests didn's sesm Yo be lending [?] to just the purposed conclu~
gsion, They assemed %o be getbing ot something deeper that the
announced ;¥

Anothey _§ wrote:

“I did not got the £ull benefit of Yhe ascond vest bLecause I
was not sure what was trying te bs prowed, I definitely felt
that the two tests were exact opposites...

Arother §, though ascepting Bls instructions as the “reel purpose” of
the experimont, mentioned a "ecarry over® from the first 4o %he secord
experiment. S wrote:s Ths purpose of these expsriments was
¥to meesurs my ability to coordinste my verbal hand reactions
to the pezrception of stimuli by eys, The cocond expsriment wee
designed %o measure ny perception of differsnces in & stimuli
[ stimulug] with 4wo reactions, (I felt a carry-over from 4ke
fizst experiment to the last in the form of increassd awarensss
of the experimsntal wateriael) afver thoughl.”

Another revealing comment as o the expectation Ss may kave had, despite

the instructions, was giwen by an S who recoived right side practlos;
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My atbsnbion was not completely on movement %o the right tecauss
ny left hand btecame %8nse in antioipation of any movomsnt o the
lof%.

Host Ss ascepted the “purpese” given in ths experimsntal insiruetions
rsadily as the "real purpess®™ of thn experiment. It can b eoncluded
that the "rizging”™ of ¢the experiment Uy the instructions was; on ths

whols, sucsessful,.

o7t Atbitude. = Even if § did wot see tivough Lo design of the exporie
ment, = nsutral, positive, or regative attiiide tommrd the expariment
oould have resulted from the different utreatme~is. To sontrol for such
an influvsnes, the last sentence %o bs completsd i1 the questionnaire
askad for 8%z attitude toward the experimend. .-'3 was found that Ss
pronounced in their writing either a generel attitude “ovard the experie
ment as e whole, or used preferential statements o expiwss « differential
attitude toward "both experiments”. Of the first group of L5 S., 29

Ss expressed o posltive ettitule Yowerd the experiment as a whole. One
typicel S wrotes My avbitude 4Oward this experinend was ®exasllent. 1
tried o cooperats o the best of my ability.,” 16 Ss expressed abtitudes
other then positive. A few Ss expressed an obviocusly negative attituds.

Hore is an exemple: My attitude toward this oxperiment was

®shat I thought it was quite diffisult to detect any differencss
+ 1% is hard %o be positive in such en experiment.”

Other Ss expressed an attitude of indiflforence as; for example, thiss
My attitude toward this experiment wes
"one of indifference since thers wasn't much %ime put indo it."

" Ambiguous” wes ths olassifiocation applied %o seme mixed commonte es the

following: My attitude toward the experimsnt was
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"ong of merveusndsss I thought it was very inberesting.”
Semo Se ovaded statling thoir attitudes by writing comments 1ike the fol=
lowing: My atbitude Loward this saperimsnd was
“Ivli bet thia research could be used by pscple in advertising or
public safety in determining the effestiveness of veing "moving'
lights 4o capburs ihe pecple's attention (e.ges for advertisemsnis
or voad signa. )"
Out of 17 expressed prefercnces, 15 ware in favor of the "first expariment’
(the praotice pariod, or, for control 35 the time estimetion %ask), These
Se nade coments like thiss My attitude Goward this ezperimant wae
“4he first part was more funy the mors I councsntrated, the
fester I sould respond, During the seeond experiment, I was
uneasy bscause I could hardly perceive the small differences
ard would fesl nervous while waiting for ths lights to flash,"

Only %o Ss preferred the ® seoond experiment’ over the first. Ome of
these Ss, from the control group, someended; My attitude toward this

axparinent was

*in the time lapse exp, there was a 1littls presssure and unrest

beceuse there was nothing conecrete to grasp, but %he second of

the elick of tho sbtopwadoh, The second experimenty was pleasani.

There was the biinking light %o observe, wasn®$ lefd in the

darko"

The question is whether differont attitudes mey have been influenoced
by the particulsr treaiments of the experiment. Such a hypethesis can be
tested against the nuell hypethesis Ghat the unbiesed” experimental end

sonkrol groups were drswn at rendom frem the sawe pepulatlon with a

perticuler proportion of positive and other than pesitive attitudes.”
A ehi sguare tsst wes applied %o the ettitudlral dala of all three un=

blased groups. Chi square, sorr., was significant beyond the 02 level.
The null hypothssis can be rejsoved; the hypothesis that the unbiased

experimental and control groups came from differon® populations, as far
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as ebtitude is conserned, is supported., Did both unbiased training
groups ccme from pupulations with different attitudes? Cen failure %o

obtain any particular directlonal trend in the right-practioing group
be accounted for - in part = by lack of a positive attituie in thad

group? Such a hypoithesis cen ta tested against the mil hypothesls
shat both training groms came frem one population in whieh positive
end negative ettitudes were roprosented in a certain propordicn. A
random sample from this populetion would then lead in both groups %o &
proportion of positive and negative attitudec whish should not dirfer

sigrifieantly. Fisohor’s exact probability was computed from the attle
tudinal data of both experimsntal groups., The probability was /100,

henca the null hypothesis cannot be rejected, The hypothesls that the
wo groups stem from populations which are fundams nsally different as
%o %hs proportion of Ss with positive attitude is not supporbsd.

Was there o signifiocant difference ia attitude beitween the loft
practicing ard ¢he econtrol group? This hypothesis can be tested against
the mull hypothesis that ettitudes did not sigrificantly differ btotwesn
ieft prectioing and control groupe A ohl square test was applisd to the
ebtitudinal deta of the left practicing group axd the control groupe Chi
SquUare,; Gorr., was significant beyond the 02 level. Ths null hypothesis
must be rejeoted; lsft trainees and sontrol Ss seem % stom from different

pepulations with raspeet o the proporiion of pesitive vs, non positive

edtitudes, The overall difference in atbltude then seems o exist between
jef4t treinees and right trainces on ono hand erd conirel 3a on the other

herd; but only the left practicing group contributes gignificantly %o

establich this difference.
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5.8: Postbests ook, = If practice had produced some change in S's

peresptlion of directional sonnotation, this change sould be of 1ifferent
nature, I% could, for emmple, b a shori lived set; dissipating quiekiyp
or i¥ could b» a more stable changs, porsisting over a certein periocd of
Sime, The postiost check, a one trial repstition of the Von Schiller
pattern, was given aftor the pesthest intorview 4o obtain infermation ;sn
the persistance of the posttest zresults, If experimental Ss rsported

in ¥he posttest shesk more dirso%bional connotetions than sontrol S8 the
inoreass mocswred in the pestbest sould be sald to be & stauble one,

Qut of 2% unbiased experimental S8, 12 reported dirsctional connotations
on the postitest oheck, whereas oul of 17 unblased control Se only 3
reported dirsctional eonnctatlons, A square %tsat was applisd to Gless
dete. Chi squares, sory., just falls o reach the .05 level of eigni-
fiocance, The inarsase in directiomml connotation measured in the
posttest does not porsist, although there seoms to be a teordency in that

direation,

3.9: Ss veporting apparent mowemsni, = Iu a prelimirery study, results

other than those immediately connecotsd with the hypothesis sre of in=-
Yerest, For instence, knowing what proporticn of Ss ses epparent
meovement under the dessribed experimsnial corditions may be of waluwe
for further investipgaetion.

Out of the 110 malo ani famele Ss; 86 reported epperent movemsnt
during the soreening phese. In ths postiost interview, 96 § said thak
thoy saw epparent movement throughou$ the expsriment. The capacity of
S3 to see apparent movement ssoms %o love slightly inoressed firom the

sereening phase Yo the postiest intervisw, Oub of the 13 Se who reportsd




95

in ths postrest inberview that they never or seldom sew convinelng
appersnt movemsnd, swankd nof been able 4o see apparent movement during
%t soresning %test. Soms Ss perhaps “learned” %o ses apparent moveme:s
during the oxperiment es o result of repeated exzposuwre #c apparont movee=
ment sbimulli, On the other hand, there were very few Ss who reporied
apparent movement during the screening phese, bud said ir the interview
that their apperent movement experienc® was not convineing thioughout the

expariment.

50,102 Kinds of apperent movement experienes, - When Se reporied apparent
movement, they did not always repert bilaterzl movemsnt., Out of ths total
of 110 Ss who perticipated in the experiment, ths data of only 63 Ss
could b9 used. The reasons for discarding data wore manifold. Six Ss
were slimimated bocause they were left handers, Seme Ss presented
seoring diffiocultles. But moat elimirabed Ss did not report sesing
apperent movement in ¥ho expected way. Some discarded Ss reporied movee
ment in one direction only., lany others reporied movemsnt in one dires-
%ion first, fellowed by a second movsmenty, which went from the %srminal
of the first movement in the cppesite dirveotion., Gererally this movement
was dosceribed as 4rossing the cenber end erding uwp in ancther 'Gominal\
A typleal zeport was: "The movement went first {rom the eenter to the
right and then ell the way over to the left." Very fow Ss reported o
"lingering® of the termirals and/or of the lights in the center, Some
of these Ss with "devient” perceptual resolution of the Yon Schiller
pattern changed during ths experiment. Others maintainsd heir mode of
resolution throughout., Others doubbed whather they sew movemsnt et all.

Often Ss whe hod %o be digeardsd exhibited elso strong biar in the pretest,
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3.1ls Einds of “gonnotations® reportsd. » Tho instruotions ealled for o

differentiation of gualities within an spparent movement pstbern. It

was dscided ro% Go suggesi any qualivative satezories %o 8 in order %o
avoid "foreing® ths respomse, S wers thus thrust into a relatively
unsomforteble situation, not kmowing what “quelities” they had %o lock
for, Some Ss adtwibuved exclusivensss to th? preforred directicn.

They reported %ypically: ®HMoves Lo the right caly”. One & reported:

%1 $hink I see more the righ% cne than the left ene®. Other reports
attributed lomger duraticsn to the preferred movemsnt, Others veporded
the 1ight in the preferved direction "flashing beok end forth'. The
preferred movement was also called "emoother". Somstimes e report was
simply of %he order “more movement Yo ¢hs right”. Thie kird of eriterion
wes simllar o the one in which Ss reported sseing " iwo bounces” on one
gide, Somstimes e pardicular Ybrilllance” was attriluted to movement in
the preferrad direction. S8 reported “prighter movement” or & ¥etresk
of 1ight” in ome of %the two direotions. Nore often en "intensity ori=
torion® was adopied. One movemend componsnt was said to be "predeminent” ,
" stronger” ; "hetier” ; or “more positive” than tis other, The oriterie
mogt frequently adopted wore those of distansveroved and spesd, The
oriterion of distance-moved was adopbed by 28 cut of 63 8s et least
onoe, the criterion of speed by 29 et least oncs, Typical zeporis were:
"The right one moved fartihwy® or "The one on the loft went faster”.
Ofton the o eriteris wors used btogether as in e phrase likes “ihe
ief% one moved fuvbher and quisker® . Foritunately, most of the unbiessd
Ss adopted the oriterion of speed or distancoe-moved in thelir roporise

Only reports whish reveslasd a Yypical ”stimulue erro:™ were not scored.




57

We define a stimuius error as reports reflecting oxperience with the
light sources (®do%s® ) rather than with the movement, Thus phrases
liks; “The oircie on the right looks blzger” or "The left light goes
on before the right one” were net scored, Whon Ss reporésd eonnotetions
which were not direotlonal (8.zcs " jumping up and down" ), the wepors
was not ssered. Similarly, contradictory reports wsre mmitted ("The

ono on the 2eft gees quicker and thw one on the right goes farther ),




)i Discussion

hels Interaction of practies nnd bias. = In this study 2 group of

dirsotionally reletively unbissed Ss practiced direstionality by

locking at unilateral epparent movement while astivoly reinforeing &he
direction of thet unilateral movment, I% was Pound tiet Ss with praotice %-
inereased; when leoking agein at Bllaoteral epparent mo*.'m*;»sn’cg thair mmbeypy «%\/

of veports with direotional connotation signifisently over Se withoud 4 ) Y

t0Y
2

"

preatice.

When Ss hed initially a s@rong bies in any éiraction prastiss 4id
not produce this effect.

Whereas the average frequency of roperts with direationmal somreba-
tion inoreased in unbiaced experimental Ss (ard did rot significantly
inorsase in bissed or ccutvel Ss) the variability of the number of ro=
ports seemed to deorsase in all groups, bissed and unbiased.

Problems of intorpretation of the wesults arise from 3Ihe fast that
practising uniiateral spparent moveusnt did not inerease the mmber of
raports with connobations in the direstion which was prasticed. While
sompletely unbiased Sg reacted in She direection opposits % twir prage
tiee, slightly and strongly blased Se alils did no% significently axhibib
counter veaction, although, at sadiamong Ss with left prectice, ihere
appears to b@ sueh a trend.

When Ss were growped in ferms of their initial blas it was found
that prectios did inoresse conzobtative responses in the direstlion of

practice only when it worked against the direction of initial bias.

58
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When the initlal diss was rainforced by practice Ss inecreassl sonnobativo

responses againet tho directicn of tir practice.

Matbers complicate further when it eppears hed S8 withoud directlonal

praoctias chenge from pretest %o positbest, not bty lnoreasing the Hobal
number of reports with direoctional connobation, but by rsdistributing $he
initiel mmber in directlion opposite to thelir blas. Wost conirel Ss
rovorsad their initlal dles from pretsst %o posthesty oltksve simply
decreased in direobtionel bias, The same bondoncy sppsers in experinontel
Sso

Obviously then the effect of practics was supsrimpesed on a sseond
effect due So another factor (or factors) within ¢the axporimenital situation,
This cther effect can best bs obsorved in the control group, and consists

in o reversel ard for decreass in initisl bias, What ore the fastors whish

couid be responsibie fo¢» such a reactlor? It eould bs marely e repstition
of the Von Schillar %es%, and 1% ocould be the repatition of tls Instruations.
Also, S8 who wore sed by the instructions %o see directional diff'ersnces
within the bilaterel apparent movement patbern may have yeverssd their
bias eimply because they expsctod That the " eshearsal® could not be the
san® task ag the "real exzporiment”. Such expscharvey of a difference in
directionalidy between “rehecarsal” and "experiment® gould hsve poasibly
interscted with specific dirvectional practice.

When this prectioe reinforsed S's hypolhesiz that the ®rohenrsel”
could not be the seme es the "experiment”, prscties Bscame effechive.
For ingtance, 3= who exhibited right Dblas on ils pretest would have re=
versed or decreased this bias es a result of expectations aroused by soms

facter in the experimentel situation whether they practiced or note They
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would have Incrsased the munbsr of reporéed with left sonmotmtions
(probebly at the expense of the initial excess of report with right
connotations}. If these Se in eddition received lef% practice, their
expeciation would be reinforced arnd they mey bave sdded further lefd
rogponees by diminishing the pool of responses without any directicnal
connotetion.

If prectice; howsver, would aounteract &hs ezpectotion of bias
roversal, by reinforeing the dirsetlon of initiel biss, one might pme
diet & subiraction from the effectivensss of practice since it intere
feres with expsotation, If practice was sltogether o woek fastor in
this experiment -~ becsuse of reasons o be considered later - it mighy
even heve been ovarpowered by the expsctation thet the"erporiment had

%o be different from the Tehsarsall, In this case practice would almosd

seon %o "boomorang” . All that praoties did thon was %o gowsrally
heighten the expectation of dirsctionsl connobtations. If this oxpechas

tion conformed %o cther dirsotional expectations arcused by fastors

cther than practiaee, the result was an inorease of reporis with eonnctae
tions in the direction of prectisse. Othsrwise practisce of a specifioe
direotion appeared to have almost the opposite effect, This spesulation
seoms %o eoinside nicely with the resulis of Haggerd and Babin (19.8),

1% will be remsmbored that they fo&md active partlcipation (drewing arrows)
in the direction of peresived sulokinatic movement wes mest effective in
erhaneing eutokinetie movement direction. But even aetive partleipation
in the direction opposite %o the psresived autokinetic movement made

Ss perceive the effect more frequently, of greator distance and with

moxe gonfidence.

Thus in the presont study, practice was signifisantly effective in

produaing more direational cornolaticn whother it wes done in the zame




or the opposite direction of the "reversal effest™ (produced bty other

factors in the experimental situation).

tc23 Prastice. - It has elready bsen sugzested thet practise migh’ heve
beon en intrinsically weak faobor in the expsrimsntal situstion. This
weekness could heve several reasons., Firat of all, the number of practies
trials may not have been suffisiently large. In humen eoniitioniag

the number of meusseary iriels is exitremsly variebls, depending ea e
complexity of the CR. For emample; in thelr experimen® on aopditioning
of the autokinetic phonomenon, Haggard and Babin (19%:8) used five sessions
with thirty ¢rials sach. In the present study, the mumber of trials was
kopt at fifty bocsuse it had been notlesd in pilet work that the monotony
of the task negatively influenced the motivetion of naive 8s., On %he
other hand, 1%t is conceivable 4hat the meohanism underlying thes %endency
to total sssimulation cannot be hat easily modified, Thus with motivae
%tion kept constent by other moans (@.g., peymens or changs in the task),

a larger emount of practies, perhaps protracted over a number cf deys
might have besn more successful.

Furthermore, the type of "participation” ohesen in this study may
not have been realistioc encugh %o keep S cotlvsly involved in practics.
Mes%t Ss mastered the task es required by the inetruotions after a few
trials. For instance, one® S mentioned %hat the number of trials wes
exosssive compared with the ease of the %ask, this ciroumstance ereating
suspiclon as to the real purposs of the experiment.

It oould in fact t® maintained that Ss d4id not asquire any new

responses during the practice phase, Unilateral epparent movement,; for

instance, could bs senceived of as a2 gestelt in itself which has not %o
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b2 "leorned”, Repoated presentation of that gestait could then be
dosignated as "familierizetion”, but might not transfer to another
gestalt (the Von Schiller patiern). The mobor response made during
practice ssen be sonceived of as a skill alroady present in S'e
repertoir or at least rapidly mastersed. This mobor wesponse was arcused
by instructicns while S at the same time was being femiliarized with ¢
apparent movemont patborn. The seying of the directional phess Too was
brought aboub by B's instrustions. While in tho traditional definition
of paired essoolate learning S melos originelly errors, which are
gredually elimineted until a oriterion of mastery is renched, the
practice period of the prosent study did herdly ocontein eny of theso
ingredients meocessary for that definltion of learning. The test was
rot a disorimimation %ask in the usual sense because thore were no
physical differences to diserimirate., Alse, over & period of time, no
forgetting in the usual sense sould be ezapeated Lo oocoure

A1l these charasteristios of practice in the present experiment mey
hove woakened its relevance for the perfermance on the postiest. What
practice probably did wes %o proluce a light set or expectansy for
directional connotetion in gensral, in a similar way as other factors
in the sxperimsntal situation produced tho bias reversal sffect. The
short livedness of the state induced by practics is highlighited by the
posttest oheck, A4 brief interview pericd, the switohing on and off of
the light holped %o dissipate tho effect of practios rather quickiy
(although & ome trial ohwck on the posttest is not Hoo roliable).

In this ocontext, it should be further noted that the variable of

handedness mey have centributed to ths contamination of ths results, Thal




- N

63

handedness and eyedness may be invelved in direationel choloe was
discovered early by De Silva (1926, p. h98f).

"?he quastion of rightehandedness amd rightesysdnoess

ssemod en interesting ocwo and two lefthanded studente were

induced to observe, Lxperimentation with equivocal situations

demonstrated a prefersnce for movement in e clockwise dires=

tion. In other words, the directlonal compulsoriness of ths

movement in the case of lefi~harded Os was found %o te exastly

the veverse of that in right~handed Us, a discovery which in~

dicates thet the directlonal compulsoriness of clockwise

movement or of scunborcloclkwise movement mey ba due to

thandedness® or ‘eysdness?.”
As far as atbituds is coneerrped, for vight handed Ss lefd training gould
be expected to be move of a challenge then right training. Thore seemed
%o Ve, in fact, e differense in attitude botween the right and 1ef%
training groups; although this differsnce wes not statistioally signie

Pisant. The attitudes toward the experiment were more positive and

less embiguous on the left practice group then in the right practice

group and the control group., The atticudes in the latber group may

have been strongly provoksd by the posttest: no practice or éxperience
with epparent movement could be brought %o bear on this rether frustrating
repetition of physically identlcal trisls; and still the task wes %o

detoot differensssl

lio3: The test: - This brings up the question whothsr the st should nok
have contained actual differences sush thet Ss with practice had a mors

realistic chance 4o use their experisncs in the best situation. Color
dif{ferences had been found ineffestive in pilot work., FPerhsps a re=
jnforcensnt of the practiced directionel comnotation by moens of on=
hanced brightness or equal stimulus form wouid have been more successful.

For example, on the pretest, Ss might not have overcame the tsrdeney %o




totel assimilation, although two of the three stimulus membsrs by=a<bp,
viz. ashp, were equal in form, whoreas by was different. Praotice of %he
direction a=by (right) might hevo endowed this direction with a spesial
somotation on the postiest, Also, since Ss expressed directionel con-
notations in %erms of "faster® or "further” , they could have been
trainsd %o aotuelly disoriminate between "faster™ or "furtler” ap=-
perent movemsnt. Ths test eould have conbained stimlus situations
relevant to that trainings wensfer from unilatsral training petterns

%o the Von Schiller bilatesral patbtern could thus have been studied,

lolie The role of ewareness. - The design of the present study prevenbed

all Ss % one from sseing any clesr connection between what they pere
ceived ee the first oxperiment and the second experiment. This pre-
csution hed been nesessary to counter, et least in part, ths argument
that the werbel vepords were made up by Ss to sither help or defeat

E. Bartley (19%58) stetes that "ono of the greatest desires of ths

naive observerds @ b Tright's thet is, %o act in such ways as rot %o

come inte sonflict with physicai exbermlity, or with sustom...ths
attempt to be ‘right? is injected into laboratory bohavior and often

runs counter %o laboratory instruotions and invaelidates ths exporimenta~
tiono” (po 29) Had the naive Ss understood that they wers tested as %o
whether they were able %o trensfer directional cormotations from praotice
%o posttest oy micht heve felt temphed not Yo repork what they euw tut y
what they thought they should see. Through the rigging of the experiment

an attempt was mede to gusrantes that the verbal reports reflected in

fact pereoeptual experience, This atbempt seems %o have succeeded,




15z Economy of experimentsl design. - A further discussion of the

present study, given the nature of its results, should oenter also

around the question how the experimenial design can bs improved and what
can be learrsd for further research. One decisive drawback of the present
design kas been the uneconomiocal way of obbaining unbiesed Ss. The®

Ss were instructsd o see epparent movemsnt was a legitinmate way of
augmonting the mmber of ueable Ss, This procedure ig gonsistent with
whet we know shout ke influence of sot and instructions on perespilon

of apparent movement, especially the work of Kelly (1935), The percentagss
of 110 Ss reporting epparent movement Curing the sereening phese (827%)

and in the postbest inberview (88%) do not differ significantly from

those roported by Kelly. He used flashiight bulb patterns with 60

mses intervels, His Ss were four hundred students from elemsniary
psychology classes, About 50% of the Ss reportsd movemert spontaneously
when the lights were presentad flashing altsrrately. When Ss were told
what to look for, 9% veported epparent movement. The somswhet lower
perosnbage cbtainsd in the present study may be due to the somswhat

more difficult task of seeinz movemsnt in the Von Schiller bilaterel

pammo
A serious loss of Ss is due Yo the fact That roughly 21% of St

who sew epparsnt movement during the soreening phass did not follow
Von Schiller®s “tendency to total assimilation®. Von Schiller had obe
tained his optimal effest with flash durations of 500 %o 800 msec ard
intervals of 10<25 mgea. He recomends, however, if Ss were not atle

%o see epparent movement under these corditions, to shorten the flash

duration and interval %o 100200 msec and 10-15 msee, respestively. We
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followed his recommendations after pilet work had indiceted tiat

shorter flash duration and intervel tended to meximize the number of Ss
sesing apparent movement. Bub thore iz a possibility that these shord
durations also incresse deviation from ths ¥iendsanoy to totel assimila=
tion® . The intreduction of a fixation point might possibly reduse the
number of deviations, although it is known %o reduos apparent movement
experisncs,

Ths most sericus loss of Ss is, of courss, due 4o diag in diresticnal
sonnotation exhibited on the prstest. Only 374 of th® total mmbsr of
Ss who saw apparent movement were 8lso relativaly unbiased and hence

eligibls for directional praotice, This finding is not %oo surprising
1f we rocall Willey's (19%6) study on individuel differences in

directional variations of apparent movement, Both Von Schiller (1933%)
and Willey (1936) report that it is possible %o "retrain”™ biased Ss.
Voluntary combrol of direotioneiity in a cholee situetion 1s possible
especially if this sontrol is exerted in terms of motor imagery (Von Schiller,
1933, p. 18), The difference betwsen Von Schiller's and Willey's situs~
%ion and ¢he present study is, of course, that in the latter eese neive
observers were used, Neverthsless, there is significant evidenoe from
the present study that bias deoreasss from protest o postiest whe they
Ss practiced one or the other direction or note

The design of the present sxpsriment would have been generally more
efficlent had it been an anelysis of variance, Interaction of prastics

direction, weak and sirong bias, and other variables could have boen

analyzed in a more convenisnt fashion,
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lisbs Definition of Connotation, = It was in the nature of the preliminary

character of this study not %o presoribe Yo S the ocategories %o adopd in
responding. We found, however, thet this caution was not necessery., The
majority of Ss given the instructions %tonded %o edopt spontanscusly the
catogoriss "faster® and for "farther” , which is reported in ths li%era=-

ture, Thus De Silva (1928) lists the following connotations in epparent

movements

1. Bxistentlality (sontimity of passaga, most real,
1lsast inferred)

2., Swiftness (epparent velocity)

it
i Bwouam

3. Smoothness (or jerkinsss) S

ho PFilling of ¥Zwischenraum®™ (greyness, colory brightness,
and for saturation of Zwischenraum)

5, Liveness ("Zwischsnraun® flashy or glittery)

6, Homogeneousress of ®Zwischenraum® (uniformly iighted or
patshy)

7. Outline of "Zwischenraun® (straight or constristed)

8., Reverse movement (stimulus flaszhed seoond appears %o Jjump
baok toward the one flashed first)

Otter euthors, 1ike Jonss erd Bruner (195h), Toch and Ittelson
(1957) found that Ss used only Toarther” and ¥facter® when they reported
on qualitative differences, Haggard and Rose (191) used S'e estinate of
movement magnitude (in inshes) es a perameter of their dependent variable
in an experiment on the condi%ioning of the anbokinetic phenemencn.

Von Sohiller (1933) divided qualitative responses into two ca%egories,
which he called "Fassung ¥* ard "Fassung y", respsotively (version x
and wversion x); He characterized as version X rosponses 1ikes ®Schons
glatte Bowegung” (besutiful, smooth movemsnt) "Gute ruhige Drehung®

(good, calm turning around) "Klapph schon, sicher” (works well, secure)
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*EBigwandfreie, vollkommeno Bewegung® (impeccable, perfect movement).
Version y is exemplified by the following responses:s “Ruckartiges,
unnaturliches Springer”® (Jjerky, unnatural Jumping) ¥Auffallenrd schlecht,
unerkiarliol® (remarkably bad, inexplicable) "widerliche, scnderbars
Bewogung”® (repugnant, strasge movemsnt) "Etwas ist nioht in Ordrmung’
(somsthing 1s not in order) "Be geht los, Gann ist es plotvslich gans
anderswo and ganz anders ohne Ebergang' (it sterts and then it is
suddenly somewhsre else and samething else without transition).

In gomparing the findings of ell these authors, responses like
"faster” ; "forther,” "smoothey®, eto., omergs as the mors frequent ones.
When scoring cther responses, 1f they referred to movemsnt in a hori-

zontal direction and not to the stimulus lights, we followed Von Schiller®s

techniqus of olassifying responses into positive and megative versions.




S5¢ Swmmary

Apparent movement has been a foous of interest in perceptuel theory
since %hs early deys of tho Gestalt school, Wertheimer’s shord cirould
theory of apparent movement was soon oriticized from many quarters. The
discovery of such factors es attitude and set made premature physiocloglcal
explanations doubtful and directed atbention toward other deterninante
of epparent movement. The variebility of experisnces under gstandard
sxternal conditions suggested the mecessity of investigating the pasy
history of an organism. Pasi experieness, 1t was postulated, must
interact with the physiological mechanism of movement perception.
Heavier ard 1ighter weighted past experiences ocould bo experimentally
manipulated by using meaningful stimulus material in syuchronism with
or antegonism toward deepseated movement "assumptions”. A symeetrical
stimulus pattern (by=a=bo) used first by Von Schiller %o demonstrate
what be called ®tendency to total essimilation”, wes now used with
meaningful figures to demonstrate the =ffect of meaning in of £setting

total assimlilation.

The next step in %his dovelomment was to bring ths concept of
"meaning connotatior” umder laboratory aontrol.

An attempt in this direotion was made in ¢he presen® study,
The Von Sohillsr by~e<b» sequence was presented %W Ss in a pretest
with relatively msaningless ciroular lights. The prefest was %o single
out directionally relatively unblased Ss exhibiting tendency So tobal

essimilation. Then Ss were given intensive expsrience with only a part

69
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of the bl-a-bg pattern, Ouns group looked repeatedly at ths a-h2

saquenoe %o the right, enothsr group a% the a=b; sequencs %o the

left. Vhile looking et spparert movement %o the right, or %o the lelfd;
Ss made arym gestures in the corresponding dirscition manipulating e

lever spperatus. Ss &lso verbalized the direstion of ths epparsnt move=
ment. The hypothesis wass Unbiased Ss who in a previcus performance
looksd repeatedly 2% unilaieral apparsnt movement whiles astively re-
inforeing that direstion with moter gestures and verbaliszation, will

on a later performance, exposed %o a bilaterel epparent movement

pattern, imerease the mumber of reports with econnotation in the directlon
of practice, This hypcthesis was not substantiated by the experiment.

No spesific directional effects were found, elthough there was a

tendency of Ss %o report more connotations in the direction cpposiis
praotice, Interaction of bias reverssl and practise, insufficien®
intensity of practics ard attitudinal differences between the experimental
groups wers gounted smong the veasons for the insonclugivensss of the
results., 1% was, however, found that practice did inorease significantly !
the overall numbsr of reports with dirsctional connotation in unbiased
experimentel Ss. This was interproted es a heightening of directional
sxpeotansy due %o exposure %o directiorality in practice, More work

in the fremework of the hypothesis proposed by the study is necessary.
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APPENDIX 1

Specific Procedure and Instruetions. -

(a) Preliminary instructions. As S entered the room, E introduced
himself and invited 8 to sit dewn in the experimental chair. S was
told to keep his head in the headrest, to watch the genter of the sereen,
and to £ind a comfortable position. Then, pointing at the levers, E
saids

"You will have te use these lovers during one of the
experimentss Put the apparatus in such a position that you
can comfortably move the levars out to the side umtil they
hit the switche Try to do this without moving your head
in zhe headresto™

E waited until § had found a comfortable position and then continueds:

Yl will now turn off the light and give you some time
to get used to the dark.”

E turned off the light end saids:

"I will use this time in which your eyes get used to
the dark to prepars the experiment. But {irst, would you
please spell your name for my records.”

E wrote down the name. Then he askeds
"Are you ccafortable?”

After a while, E continued the instructions

(b) Ingrodugticn fo the "experimengs”.

"Now, let me tell you a little about these experiments.
You will actually participate in two separate studies. The
first one is designed to measure your ability to coordinate
your perception with a hand movement and with your verbal
reaction (to perceive time intervals correctiv)e The
second is designed to test how =mcecurate you are in per-
ceiving small difference in guality. In both (one) experi-
menzs lights will be flashed on the screen in fzwont of you.
A seot of electronic timeys regulates, to very small frac-
tions of a second, how long the lights are on the screen.
With this equipment, we can produwce apparent movements Do
you know what apparent movement is?"

Th
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If & indicated that he knew what apperent movement was, E pressed for
an example by sayingt

"Yesy can you give me an everyday practical example?”
If S%s example did not demonstrate knowledge of the phencmenon or if
he had responded negatively to E's question, it was explained to hin as
follows?

"Well, apperent movement ig a technigal term in
experimental psychologye And I would like to give you a
practical example of what it stends for. Have you ever
seen those neon arrows flashing back and forth az a filling
staticn or in outdoor advertising?®

E waited for an answer, then continueds

"Now, when yam 1looked at these arrows, did you have the
feeling that they made some kind of 2 movement as if they were
pointing at something or flashing back and forth?"

E waited for an answer, then continued:

"Well, this partiecular impression of movemeat you had
is what we e¢all apparant movement. I guess you see now that
apparent movement is & similar, but pof the same kind of ex-
perience which you would have when you look at a ping pong
ball going back and forths Only the neon arrows at the
£111ing station appear to be woving. That’s why their move-
ment 4s called "apparent®. But, let me show you an example
of what I mean. Yould you please wateh the screen and just
tell me what you see.”

E showed the thres test slides. First test slide? apparent movement
left to righte E askeds

"What did you seei"
E waited for an answer. If 3 reported aspparent movement, E showed the
second test slides Apparent movement vight to left. He salds

"What about this omel?”
B waited for an answer. If 8 reported apparent wovement, E cont inueds

“And this onel®

E showed the third slidet Apparent movement from center to both sidesc




After S5 hed reported apparent movement, E continued instructions. If
5 did not repert apparent movement consistently, E asked:

"When you locked at those neon signg, did you really
have the impression that something waz moving?"

If the answer was negative, E mavked the record with a minus sign. If
the answer was positive, E continued:

“Then look at this again and tell me whether what you
see is similar to that experience with the necn signs."

E repeatad the last test slide. If the answer was again negative, E
marked the record with 2 minus signe If the answer was positive, E
marked 2 plus signe Then E eoncluded the introductory instructions
for all Ss as followss

“I have shown you these examples. Do you think that
we have now a comuon understanding of what I mear by apparent
movement?"

E waited for the answer and then continued the instructionsi

"Then, let me tell you now how we’ll proceeds I thinmk
that, before taking the two experiments, you should really
have the opportunity to get familiar with your task. Se
we'll start out by rehearing the first experiment. Then
we’ll rehears the sezcnd experimsnt. After both rehearsals,
you will take the first one and then the second onec. After
the experiments, then I would like to ask you still a few
questions.’

(c) "“Reheagsal” of practice (experimental groups)

“Now let’s rechearse the first testo. As I said, this
test will measure your reactionstime, and your ability te
cocrdinate your responses. So, wa'il first try out what
I mean by coordination of responses. Would you pleasa
take the right (left) lever in your right (left) hand.
0.K.? Now relesse the lever; let it snap backe O0.K.?
Now I would 1like you to make the same lever movement to=
gether with apparent movement to the vight (left). I will
flash light on the screem and you start the lever movement
when you see the apparent movement starte Iry to hit the
switch and release the lever as soon as the apparent
movement is over. Any questions? Ready?”




E prepared the spparatus for spparent movement to the right (left)
and gave ome or two trials until S understosd the taske Then he con-
tinued:

"What you have just tried iz the coordination of two
respenses, watching the apparent movement and moving the
levere In the test, I will complicate the task a little
more by adding a third responses This will be a verbal
response. Everytime you see the apparent movement and you
move the lever, you also say the phrase, "To the right (lefi)".
That is all you have to do in the first experiment. I will
count the number of trials you need to come up with a good
and stable reaction time and coordinations Any question?®

For the gontrol group, the instructions weres

"Now let’s rehearse the first experiment. 4#s I said,
this experiment will measure how accurate you are in esti-
mating the duration of time intervals. All you have to do
here is to give me your impression how long 2 certain time
interval appears to yous After I say "ready™ you will hear
the "elick" of a stopwateh which is a signal for you that
the interval has begun. Then you simply sit back and relax
until you hear the second “elickV which marks the end of that
intervals At the end of the interval, I will say "now’, and
you give me immediately your impressiom how long the interval
appeared to youwo The intervals may be longer or shorter.

Do not count or reason your answer oute. I am only imterested
in your first impression. Do you have any question? Now let’s
try st once. Are you ready?" (Clicks) "Nowi"

E concluded the first rehearsal for experimental and contrel group
alikes

"That is all you have to do im the first experiment. Do
you have any questions?®

After this question ending the first period of rehearsal, E waited

for an answer. If there were any questions, E answered them by para=

phrasing the instructions or by saying "Yes" or "“No"e. Then E continueds

"“0.Ks Then let’s rehearse now the second experiment."

(d) "Behearsal" of second experimant (pretess)

"This is an experiment in perecption of small differences.
{So you can for the time being forget about levers.) I will flash
iight which should give you an apparent movement aplitting from
the center to the right and the lefte I am going to measure whether
you can perceive small differences in quality between the two halves
of the movement. Let me set the spparatus for you."




E set the apparatus and then continueds

"The apparatus is now set in such a8 way that you should
be able to see these small diffevences which eould appear om
each tzials Since these differences should be there, make no
attempt to guess, but juset tell me what kind of differences
you see between the right and the left haif of the movement.
Every detail you should observe is very important. Flease
report it at onceo If you do not see any difference admit it
by saying %can’t tell®. So all you have to do now is to lock
very hard comparing the two halves of the movement a3 to their
quality. And please rely always on yaur very first impression.
Any question?®

If 5 had questions, E answered them by paraphrasing the instructions or
by saying "Yes" or "No", The instructicms continused:
"“Since this test is not as casy ag the first ore, I

would like to give you & series of practice trials, “re you

readyt"
E showed ten pretest trials. Each presentation was preceded by "zeady”
and a threeesecond pause after "ready” before the trial was given.
Then E waited for a response. If, after the first ttial, the
response showed that § did not understand the instructiomns, E para-
phrased thé rel.evant part of the instrzuctions. If only bilateral
movement was reported, E might have probed to cbtain more detail by
sayings

"Was there sny difference betwsen the two halves
of the movement?”

After the pre-test, E salds

"Well, do you now have & good impreasion how the second
test will bel®" :

E waited for an answer, then he continued:
(e) Practice {emperimentzl groups only).

"Alright, then let’s stop rehearsing and start out with
the first test."

E prepared apparatus for training and saids:
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"Remember, you have to watch apparent movement to the
right (left) , say the phrase "to the right (left)” and move
the lever to the right (left)s It is important that you hit
the switch everytime because the switech is conmnacted to a
recorder. And now I will start counting the trials. Ready?"

E presented the first group of twenty-five trisls. The trials were given
at regular intervals. After each response, E waited three seconds before
prasenting the next triale If S did not respond correctly, E let S
know that he had detected the mistake and asked for correction. After
the first group of trials, E said:
YAre you gotting tired?™
E waited for an answar and then continued:
"Well, this is a pretty monotonous taske But I think
you could make your verbal response {(your lever movement) still
closer togother with the apparent movement. Would you mind
making ancther set of tpials?®
E gave the second set of twenty-five tzials in the same fashion as the

first and then e¢ontinueds

"That®s enough nowe You did a very good jobe We have
only one mare @xperiment o g2oe™

For the control group the same imstzuctions as in the rehsarsal were
repeated.

(£) Rosgtest.

"Let me repeat the instructions of the second test. Remember,
this 43 an experiment in perception of emall differences (so you
do not move the levers)e I will flash 1ight which should give you
an apparent movement splitting from the center to the right and to
the lefte I am going to measure wnether you can perceive small
differences in quality between the two halveg of the apparent
movemente Now, iet me set the spparatus for you."

E set the apparatus and then coatinueds

"This apparatus is now set in such a way that you should be
able to observe these small differences on each trial, Since the
diffarences should be there, make no attempt to guess, but just
tell me what kind of difference you observe between the right
and the left half of the apparatus movement. Bvery single detail
you observe is important. I1f you do not see any differemce, admit
it by saying ’can’t tell®. So all you have to do now is to look
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very hard comparing the two halves of the apparent movement

on their quality. And please rely always on your very first

impression. Ready?”
E showed ten post~test trials. The trials followed three seconds after
E bad announced them by saing “ready”s After each trial, E waited far
the response. If § stiil showed misunderstanding of the instructions,
E might here have paraphrased the relevant part of the instructions in
between the t rials, If the movement was reported without differenece,

E might probe deeper by askings

"Was there any difference between the two component
movenents?"

(8) Posttest interview and gheeck. After the last posttest trial,
E turned on the light and said:

"Well, that’s silo Thank you again for your cooperation.
By the way, did you find this last test difficule?®

E waited for an answer and then continueds

“That is intevestingd Do you mind if I ask you a few
questions?™

E waited for an answer and then continueds
"When you saw these differances between the two movenente,
which you reported as smoother (faster, brighter, etc.), how did
this really look to you? Can you give me some more details
of what you saw?"
E recorded the answer and then continueds
"You know, I was thinking of what you said before about the
movements. Can I shew you one more trial? Just tell me what you
s2ee CoK,T"
E waited for an answer and then turnmed off the light and, after 2 short
period of darke-adaptation, saids
"Ready?"

Then E showed the posttest trial again end waited for a response. If S

did not mention movement, E saids

"Did you see movement?'
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If § did not report differences, E asked:

"How about the movement to the right and to the left? Did
you ses any difference between them?"

E repeated the trial in order to obtain a clear response. After the
responsa was obtainad, E turned om the light again and saids
"Well, it was 2 pleasuve to work with you. Before you go,
would you please write a few comments about the experiments in
this form. Just continue the phrase which you £ind begun and

write as much as you want."

E answered questions about the questionnalre if necessary before dis-

migsing S.




APPENDIX 11

CHI SQUARE TABLES

1

1. Posttest increase of unbiased vs. biased Ss.

3s increased ether both
unbiased 23 17 &0
biased 5 i 23
totals 28 35 63
chi square, 7.563 1 df. 01>P




2. Postiest increase of unbiased Ss weporting directicnal connotations.

Se {nereased yeher both
experimental 17 & 23
control 6 11 17
totals 23 17 40
chi square, corrs, 4o 490 1 af «05> P2.02



3o Posttest incrcase of bilased Ss reperting directionasl connetations.

Ss increased echer both
experimental 3 i2 i5
control 3 5 3
totals 6 i7 23

chi square, corro, o017 1 af TZPP>.5




% Increase in connotations to the right, Ss with practice to the

right vse Ss with practice to the left.

Ss inereased rto other both
practice rte 2 7 g
practice 1f. 8 5} 14
zotals i0 i3 23

chi square, eorr., l.482 1 df o322 B> o2



S5« Posttest increase of unbiased Ss reporting ccnnotations to the left

after right practice.

S8 increased 1f. other both
practice rte 6 3 9
contyrols 5 iz i7
totals i0 i6 26

chi square, corr., 2,056 1 df 027 BF o1
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6o Posttest increase of unbiased Ss reporting comnotations to the wight

after left practiceo

Ss increased rt. other both
practice if. 8 & 14
controls 3 ié4 17
totals 11 20 3

chi square, corzs, 30648 1df o1PP 7,05
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7. 1Interacticn of training and bias in slightly biased Ss.

Ingreasze in direction

Practice

of practica oppesite practice both
against bias 5 0 5
in direction of bias b & 2
totals 6 8 14
chi square corre, 7.058 1 df 017 P



8. Interaction of training and bias in strongly biased Ss.

increazse in direction
practice =
of practica eppesite practice both
against hias 5 1 8
in direstion of bias 2 5 7
totals 7 6 i3
T ]
chi square, corre, 2,006 1 df 022 P71




9 Interaction of training and bias in all biased Ss.

increase 4in direction

practice ]
of practice epposite practice both
i
against bilas 10 3 i3
in direction of bias i | 13 14
totals 11 16 27
¢hi square, corve. 10.858 1 df 001> P
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10. Froportion of completely unbiased and siightly biased Ss in the

relatively unbiased experimental groups.

practice practice
Se bota
TRo if,
complo unbiased 3. 3 6
slightly biased 6 10 17
totals 9 i4 23

v

ehi square, corre, o022 idf 977 P78



1l Proportion of compietely unbiased and slightly biased Ss in the

relatively unbiased experimeatal and control groups.

Ss practice concrol both
canpletely unbiasad 6 5 i1
glightly biased 17 12 2%
totals 23 L7 &0
ehi square, corrs, o016 1 df 095> B> 090
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12, Difference im attitude between exparimental amnd centrol groupsé.

Agticudes practice ne prsctice totals
pasitive i4 é 20
othar 2 ¢ 11
both 16 15 31
chi square, corrs, 5.696 1 df 02> B7501



14. Difference in attitude batween S3 practicing to the left and 52

without practice.

Attitude praectice 1if. no prectice e beth
!
:
positive 11 & 17
ether i 9 10
totsals i2 15 27

chi square, €0rre, 5577 1 df

002 7FY 501



15, Postitest check.

Ss directional conno J HEe A6nN. both
exparimental 12 i1 23
controls 3 14 17

1
totals i5 25 49
chi squara, corre, 3.607 idf 0107 8»,05



