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INTRODUCTION

tnhe lole of Imazery in Fsyvcholory

In recent years there has besn an enormous increase in
worls on internal processces: dreams, daydreams and fantasies,
attention, feelinsy and enotions, and altered states of con-
sclousness. inis resursence of interest in sunjective, con-
scionsg Drocesses hasg led pgycholoslsts to reconsider one of

the oldest of nental phenomens: the mental inzase. ithe rele-

vant raterial sursamed under the headlrn: of mental imazery
is larze and covers the entire history of experimental psych-
olozy. .eisser (19270, p. 159) recently stated:

The prohvlem of inapgery stands at the very center of psyche-
ology. It be LOx«s vartly to the study of perception, vartly

to memory, vartly to motivation; 1t can tz considered from

a develoomental ooint of wview ard with rexard to individuwal
differences; traditiornally it helongs to the psychology of

inen psychology emerged from philosophy and physiolog
ag a separate discipline during the latter half of the nine-
teenth century, the concept of image was arn important part
of its conceptnal structure. The psycholozy of the 1890s was
a science of mind, its contents, and their laws, as revealed
by ovbservation and expneriment based on analytic introspection.
sundt (1897) defined psychology as the study of mental elements

(sensations, images, feelings) and their combinations into
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Vorstellunsen (perceptions, ideas). ‘'he three basic elements

of consciousness which seemed to be verified by the introspec-
tive observations of Jundt and later of litchener came down

all the way from aAristotle via the iLritish empiricist philos-
ophers. Images were designated as the basic elements or "atoms"
of thought and were conslidered to assemble according to the
various laws of association.

David Hume's (1751) formulation is the prototype of early
theories of cognition in which images were hasic elenments.

The mind, he said, containg impressions and ideas. Impressions,
what we would call sensations or percevtions, occur in the
oresence of an object. Ideas, replicas of the impression-what
we would call images-, occur in the absence of an object.
Ideas differ from impressions only in degree of vivacity or
intensity: impressions are vivid whereas images are faint
copies of orizginal impressions. Thus, there can be nothing

in the mind that did not fifst arise in experience., The dis~
tinction between impression and idea seems obvious today but,
at that time, it was a striking departure from traditional
thinking. Althoush a philosopher and not inclined to test

his assumptions experimentally, Hume's distinction between
perception and imagery became the subject of some interesting
psychology experiments (kulpe, 1902; Perky, 1910).

At Wurzburg, however, Kulpe's students and associates
carried out a series of experiments (during the years 1901-
1903) that had a profound impact on the study of imagery and
the whole introspective undertaking. They studied thinking

by putting subjects in oproblem situations and then asking them
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immediately afterward to describe what had gone on in their
minds. The disturbing finding was that while thouzht obviously
occurred, cocrrect judgements were made, the reported conscious
contents did not seem adequate to account for the performance,
i.e., imagery was not reported. The Wurzburg'interpretation

of this imazeless gap in thinking was that there were impal-~

pable awarenegsses whicn did not appear in corgciousness as

contents usually did and which should be rezarded as functions.
dundt responded with critical arguement and disputed the pos-
sibility of imageless thought and impugned the scientific
methods of the .Jurzbursy school. ‘When introspection falled

to yvield any clear imanses, Titchener (1899) felt that images
ere nonetheless present but might be images of kinesthetic

or svatial quality that were hard to recognize or describe.

The inmage-imageless thouzht controversy signaled the end
of the line for a method wnich yielded nothing that made any
gsense. 4 different approach was needed to get nsycholosy into
a more fruitifnl area. A psychology that was not founded on the
study of consciousness was clearly demanded. During the years
just before the first Jorld dar, the solution proposed was
that of YWatson's bhehaviorism. “The hegemony of behaviorism
in the subsequent decadesg with its extreme stlmulus-resnonse
spvroach and rejection of intervening constructs was a period
of nerslect Tor the study of imazery. Thus the study of imagery
came to he avoided when introsvective technigues were replaced
Dy operationlisme.

The re-emergence of interest in irarery 1s due in large

vart to the snuceessful apolication of methods, which originated
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at many different times and vlaces, but all of which are

adapted to the purpoge of improvins our understanding of
insxery 38 a hicher commitive function (Holt, 1964). Hebb
(1968, 1969) has recently tried to clarify the role of imagery
in cognitive functioninz. according to Hebb (1969), reporting

inagery, or descrining it, 13 not necesgsarily introspective;
sich report does rot transcend the rules of ohjective psych-
olo~y, in whnich nmental processes are exanined by inference,

)

and not by direct observation. It is proposed by Zebb (19638)

y ] .

that inarery 1 the re-excitation of the same or most of the
gane cell assenblies that wsre excited during the original
nepeeption. This rnew view of imarery, Torcefully enuncilated

sy Ceigser (1966), ushered in the recent resurnence of interest

Individval Differencesg in Irocery

1

In 1060 Gustav Theodor Fechner reported in his boolk on

he slenents of Fgvchonhyveice that many persons laclk imazery.

3one twenty years later 3ir Urancis Gelton (13583) announced
s of a questionnalre on nental imazery.
talton's (1883, »n. 15%) survey, the first large-scale ques-
tionmaire in psychology, hezan ag follows:

sefore addressing yourself to any of the questions, think
of sone definite object- -suppose it is your breakfast-table
ag yon gat down to it this morning- -and consider carefully
the pilcture that risges hefore your nind's eye,
(Zuestions)

. Tllumination~Is the imape dim or fairly clear? Is
izhTriess comperable to that of the actual scene?

2. Definition-Are 2ll the objects pretty well defined at
game Time, or 1s the place of sharpest definition at any
moment more contracted than it is in a real scene?

3. Colouring-ire the colours of the china, of the toast,
breadcrust, nmustard, meat, parsley, or whatever may have been

on the table, quite distinct and natural?

1
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ilany of Galton's subjects were scientific men, chosen as
the most likely to glve accurate answers. Curiously enough
they were very deficient in imagery. They had no more notion
of the %true nature of imasery, says Galton, than a color-
Hlind man has of the true nature of color. &4t the other ex-
treme, non-sclentific personsg reported seceing the brealfast
table as clearly as if it were actnally present. liost sub-
Jjects saw at least one or two of the items guite distinctly.
ormen and children had more distinct and vivid imapgery than
men. “alton attributed the scholars' and scientists' lack
of imagery to thelr practice of abstract thinking carried on
in symhols. He alsgo found that many persons! imagery inproved
throush vractice.

Galton's survey did not show that persons belong Lo one
or another sensory category accoxding to their dominant imazery.
Other investizators asserted this, however, and soon 1t was
said that sone persons were visualizers, meaning they were
strons in visuval imagery and weall in all other types. Other
persons were "audiles', with doninant auditory inmagery. oStill
others were 'motiles" or "kinesthetes", since thelr motor or
tinesthetic imagery was keenest.

An american psycholosist, G.H. 3etts (1909), prepared
an inazery questionnaire, more complete than Galton's. UThis
questionnaire consisted of 150 stimulus items concerning
imacery from seven sense modalities (visuwal, auditory, kines-
thetic, cutaneous, sustatory, olfactory, and ormanic) and re-
guired the subject to rate each image for vividness on a 7-point

scale. The questionnaire was adninistered to various groups



of subjects ranging from ordinary citizens
ologists. 1ihe results showed that few

in the ability to evole imazes and

nojects were la

to trained psych-

king

that considerable individuval

differences exigted in the degree of clearness and vividness
of the subjects!' imagag. Fenales typlcally reported more
vivid inagery than males for items of a given modality, but

these differences were
differences., These results nrovided no

of imazxery types since subjects! inagsery was
to a particnlar modality. the {Tindings of
recently confirned by Sheehan (1967a) in his

ti the orizinal .etts

o]
)

ficatiory

in one mode usua

raneral

support for the
not
Letts
work
guestionnaire:

formed vivid

were not as large ag sone inter-modality

notvion

exclusive
tudy were

the mod=-

on

nersons with

images in zeneral.
vividness of revorted

lra~sery thars in snheclficity of mode of
taltonte (1093) and “ette'! (120G) studies were criticized
cecnnse each suitject rated the guality of his ocwn inases and
the reliabhility of sguch subjectlve data seemed dubnlic:s Paych-
oloists tried To devige really ohjectlve teste of 1masery
the »nerfornanice of which presumably depended on particular
oldes of imasery. Several methods were tried by James Lovrland
ell (1910) and by ilakel 2. Ternald (1912) it none deter-
nined szzcetly the subject's predominant ty»ne of imagery. or
~nple, a subjsct was aglied Lo aile as many colored objects
2z sozsible in a ziven time; then he did the sane for ob-
jecte havin ounds. ‘Yhe loazer list iz sunposed to tell
Mich imacery lg stronzer. The trouble 1sg, 2 subkject may
et a2 perfectly sood visual imane of a4 nolsy object, or might
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nave an auditory image for sonmething colored, like a child's
masical toy. Or azain, a4 subject may be asked to visualize

a long word, then read off the letters in it from risht to

[s]

left. while this seemed to be a fair test of visnal imazery,
there is no assurance that auditory or motor imagery 1is ex-
cluded.

a4 well=known "objective' measure of imagery was the
Aussare (testimony) test, devised by the experimental psych-
olozist Willian stern (193%)., OUriginally the test was used
to check memory accuracy. & bpicture is shown briefly and the
subject recalls as wany detalls 2s possible. ostern (1930)
Tornd no subnjects avle to form an accurate visual image from
which details conld be read off, as from a photozraph, rernald
(1912) fTound verbal as well ag visual imagery employed; sub-
jects rnamed things to themselves as they lookwed at the gicture.
nfortunately, the so~called objective imazery tests, lilke

the questionnaire studies, could not present any evidence that

validly and reliably indicate the type and quality of iracery

Aancell (1810), woodworth (1933) and, nore recently,
sheehan (1956%) have called attention to the distinction be-
tween objective and subjective methods of stuwdying imarery.
Sheehan (1966%, p.l012) wrote:

Complete reliance on the veracity of introspection can
he distinsuished from the correlation of an introspective re-
port with objective or publicly observable behaviocr. a4 study
is corsidered objective if 1t correlates variations i+ “ub-
jects' introspective »> ~rting with variations in their »a-
“avior when imaging. 4 sSubjectlve stody discusses only sub-
jecta!' introspections about imaying the distinction between
the two typesg of sgtudiesg can e applied more readily to son

exneriments than to others
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r‘he Ferky fTfect: An Jxperimental abproach
to Percentlon-~Inacery Discrimination

The classic demonstration by C.vd. Perky (1910), a stu=-

dent of “Witchener, i1llustrs tes.the distinction between ob-
ective and subjective netnods of studying imagery. The experi-
ment by rerky was based on an earlier investization by Kulpe
(1902) vhich, in turn, was haged on the distinction belbween
verception and imasery noted by Hume (1751) and maintained
by Jitchener (1599)

¥liilpe (1902) tested whether sensations and images could
ulshed. osubjects placed before a screen in a dark-

1

ened room were told to judge whevher or not a dimly lighted
square, wnich could be varied in its attributes, anpeared on
the screen, thougnh somebtimes no stimulus was showm, the sub-

Jects thought they saw it. 7Thus irnages were assumed, wrongly,

[

o he visual sensavions. ency to "objectivize! vig-

ual events wasg explalined in temns of subjects! expectations
and the adantive value of wrecoprizing external events. OCcca-
sionally the reverse occurred: subjects thought a patch of
lizht was merely thelr owm imare.

Perlky (1910) uced a gimilar b»rocedure bubt reversed the
instructions,., Hather than alerting subjects to the possibvle
mresence of stinmuli, she instructed subjects to expect only
sunhjective exweriences, dSubjects were asked to imagine six
successive ohjecte (e.z., 2 tomato, & hanana, a leaf) and to

nroject the image on a screen nlaced hefore then. unbelmorm

1=t
®

to the subject an apvaratig behlind the screen permitted the
onrojection of weal colored lights which resembled the objects
sach time the subject was aslked to swuion up an image, the

approoriate form was zradually brouzht from below threshold
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This hlocking effect of imagery on bperception was present even
when gimple colored forms were used, when these forms were
brishtened abruptly rather than gradvally, when b»lank trials
were introduced where the subject is asked to imagine an ob-
ject wnen no stimulus 1is present. Informing the subject that
projections may be gnown, questioning the subject after each

imaze rather than after all the images, and having

]

the subject
project the glides himself failed to elininate Perlzy's phen-
OMEINON

“he 1310 Ferly »rocedure has heer recast as a signal de-
tection problem (3esal and Iusella, 1970, 1971; Zezal and
Gordon, 196%9). The subject servins in the Perky taslz sits
with his face inside a translucent cylinder and 1s required
to discrininate dimly illuminated Hut above threshold fisunres
projected on the screen at the end of the cylinder. The sub-
ject is ziven many trials, halfl with signal present and half
with signal absent. The intensity of the gi-mal 1z con“rolled

Cically raised or lowered,

accordine to the subhject's sensitivits to find a level where
o3 v J’

the subject is making metween 1595 and 25: errors. ihis level

is then maintained for the remainder of the session. iext,
the subject is ziven a serieg of imaging trials (azain, half
with siznal present, half with signal absent): on each trial
he is asked to imagine something and to revort the presence

or absence of a sisnal when his image fades. ‘The procedure is
conncluded with a second discrimination task, like the first,
In order to evaluate the effects of imagery on perception,

accuracy in signal detection during imaging may be compared
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to the 20. level of accuracy established during discrimination.
«g a check for practice or fatigue eifects, accuracy in sisgnal
detection during the second discrimination may be compared to
the level in the first discrimination.

The following results have been obtained nany times
(3eza1l and Fusella, 1969, 1970, 1971; se=al and dordon, 1969):
wnern a subject 1s concurrently imasining common items and de-
tecting signals, he frequently falls to discriminate etween
nis image and an external stimulus. Commared to 2 condition
where he 1s asked only to discriminate hetween the presence and
absence of an external stimulue, the sutject whe is simultane-
ously imacing and detecting sisnals 1s nore likely to report
tne presence of an external signal when it is actnally absent
("mallucination") and more likely to miss detecting the pres-
ence of an external signal when 1t 1s actually bpresent. Lhis

ig true whether accuracy during imasing 1s compared to the

first or second discriniratior taslt, accuracy scores were
not sizrificantly different acrogs discrimination conditions

(first vs. second) but they were sisnificantly different across
signal detection conditions (imaging vs. first discrimination,
imaging vs. second discrinination). In zeneral, accuracy
durine imaging droppned to 60.0.

iowever, thne DIUTpRose bf redesipning the Periky procedure
ply the statistics of sgiznal detection theory. In

i
L d -

w22 to 2
sisnal detectlon experiments, a measure of criterion or response
bias (Lx) and a relatively pure and independent measure of

sensitivity (4') can be obtained by calculating the probability

of "sional present'" responses on the trials when a signal was
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indeed vresent {('"hits") and the probability of "signal pres-
ent" responses on blank trials ("false alarms") (IPreeman, 1964).
"he theory of signal detection (Swets, 1961) assumes that
presentation of a stimnlus configuration o produces in the
subject 2 sensory datum called the observation. #Ag a result

a4

of repeated prefentationg, these obhservations Torm & normal

[q]

o
)
&
ot

distribution. leveated pr ations of kot 3 () form &

gimilar distribution partially overlapping with the distribu-

tiorn for 3. Cn any given trial the subject's taslk is to de-

cide if a miven ohservation is more representative of the 5

;‘-_,

digtribution or the ¥ distributior. The dilfference bhetween

the mean for the I distribntion and the mean for the 2 dis-
trioution (4') neasures the subject's ability to discriminste.
It ig forther assumed (svets, 1961) that the s hject cen
make a2 decislon about external everts hased ubon an obs~aTva-
tion by comparing it with fome criterion observatior. Do 1z
agguned to establish some cutoff noint, criterion (Lx), on
the common continuum of onservations for v and 2. ANy 0lLSErVii-
tion falling above Li will he conglidered more reprezentaitlve
of 5 than . and lead to the rssponse "gizgnal present'. any
tegervation falling below Lx will conversely lead to the re-
gponge "mothing". If the subject sets his subjective cutoff
nolnt very hizh, he will accrue few hits and few false alarns
ard will be said to have a strict or comnservative criterion

L

for repvorting "simal present". If he sets his cutoff point

4

very low, hite and false alarms will be increased and he will
e saild to have a lenient or liberal criterion.

In the Perky procedure, measures of d' and Lx can be



established r the imaging tasl, and a separate d' and L3
can he estanhlished Tor the dilszscrimination taslkt; comparisons

can he made of the subject's sensitivity and criterion in the

two conditions. In previouns research (sezal, 1970, 1971),

been consistently and sipnificantly smaller during

{7
©
0

imasing wnereas Lx has varied unsgystematically.

these results have been cited as evidence for the comnmu-
nality of imaging and perceiving, l.e.,, image formation and
nerception occuny overlapping charnels for cognltive processing
(Horowitz, 1970, 1972; leisser, 1972; Sesal, 1971). rlhese

data do indicate that subjects may met the two processes mixed

L)

o, and may interpret or apvralise internal images as real per-
centions, or real perceptiong as internal images., 1t is knowm
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sublininal effect) and internal imases may influence the
interpretation of bvercevtual stimnli (e.~., selective perception).
‘he issue of the relationshi»n between imagery and per-
cention has heen outlined in contemporary terms by ieisser
(1967, 1970). &accordinz to heisser, the development of an
imaze and the development of a percept are both constructions,
hoth dependent upon some sensory input and peripheral actlivity
and some expectations and central intezration. dHde has argued
that the processes of imazery were closely related to those
of perception itself and that both were instances of active
construction rather than passive registration and recall.
Hodern sclence has made it abundantly clear that an external
gsisnal undergoes nany transformations, interpretations, and
recombinations before a person experiences seeing. Nelsser's

position describes imacsery as sharing these processes.
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This conceptualization and the several lines of investi-
sation which point toward its feasibility (santrobus, Sincer,
Goldstein, and Fortsang, 1970; Atwood, 1971; Srooks, 1967,

196%; 3esal and Misella, 1970) sugsest that experience is a

Q
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T
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lux and not sezrerated into separate modalities of
inmut (e.z., wercevtion, menory, imazination). It iz sonetimes
assuned, and was outlined by freud (1911) as well as others,
that exterral irout enters the system tnrouzh a channel la-~
hwelled perception and is acconmpanied by the conscious experi-
erice of percentions,., Likewlse, menory and imaery, while both
internal ovrocesses derivine from Craces of Dast experience,

are congidered partially independent. Since most subjects

redort tnalr exnerience Ty, & berception,
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functional similarity and that careless reasoning led Ferky
to the conclusion that process simllarity was demonstrated.

In one serieg of experiments, Sheehan (1966h) evaluated
the functional similarity of these two processes by relating
behavior in an imagery and recall situation with behavior in
a percentnal gitnation. The alm of these experiments was two-
fold: (1) to find out whether 2 vreviously verceived stimnlus
mattern could be reproduced nore accurately under instructions
to iraze the orizinal vercept Than under instructions to recall
it; (2) to investigate some of the differential conseguences
of posgsessing weak and vivid irmagery. ‘the stinmull were geo-

patterns.

metrical fioures reproducible by combininzg hlocks into
Stimlus patterns of varying conplexity were used, but it was
always found that the reconstructions were more accurate undex
the imaze condition than under recall. Individval diffesrences
in rated vividness of iraery uere assessed iy oneehan's
(1967a, 1947L) modification of “etts! Questionnaire upon ..ental
Inasery. Vivid imagers were almost always nore accurate than
weak imamers in their reproductions of the stimulus situation
whereas the latter might be accurate or inaccurate.
In 2 second series of experiments, 3heehan (19606a) specif-
cally tried to compare inarzery and perception. 4An apnaratus

wags constructed which enabled the brigntness, clarity, and

O

gize of a simple seonetric desisn to he varied. The subject
viewed a stimmlus for 10 sec., then closed his eyesg while the
stimulus was removed., He was then given 35 sec. in which to

produce and hold a memory-imaze of the stimulus, at the end of

which time he opens his eyes and adjusts the controls so that
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the stimulug pattern matches the memory-image of the orisinal
stinulus. In this experimnent, the stimulus selected was sener-
aliy smaller, dimmer, and more blurred than the orisinal; this

tendency wag less marked with vivid imapers. a8 in the first

series of exveriments, subjects who were weall inazers showed
g wide spread Trom the snly inaccurate to the hishly accurate,

hile subjects who were vivid inacers tended to be uniformly
accurate.

shesharn corncluded that simllar mechanisms may underly

the onrocessges of imasery and vercention hut the close corre-
sporidence hetween inaging and percedtunal bhehavior does not

necesgsarily warrant this conclusion. He believes that the

inilarity requlires that the imagery
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hypnothesis
regnonse gnow aftereffects, illvesions, and negative afterimases
Iis results are exwnlained in terms of individual differences

in modesgs of renrecsentation of experlence: »DooOr imégers may
nrocess their experience differently fron vivid imagers, en-
ployins more symbolic levels of representation such as coding
or orzanizing devices. ‘hen thege are satisfactory, the poor
but wvhen they fall, these subjects are

imasers nerform well

erior to the vivid imasers. The vivid imager, on the other

e
-1y
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d, is tied to the immediacy of his experience and builds
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ey
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is renresentation uvon vercepbtual orzanization which records

initial experience step by step.

\

llore recently, ..rools (1967, 1963), 3Segal and rusella
(1970), and Atwood (1971) have demonstrated the close relation

between inacing and nerceiving, ard thus provide credibility

for a definition of imagery as a quasi-perceptual process.



All of these investigators were able to demonstrate modality-
specific interference in mental activity: visuval perception
sufifers when it is put in direct competition with visual imagery,
while listening and spesizing suffer from competition with
anditory/verhal imazery.

sroolzs (1967, 1968) devised bhoth spatial (visuval) and
verbal (auditory) tasgle with responding in both the wisual
and verbal modes. In one experiment (Zrooks, 1967), subjects

1

i

£
©

ere presented with a series of messages which described spat
relations, come described a sinple nmatrix arnd others were non-
sense equivalents. osone of these messazes were spoken to the

suvject and otners were spoven at the same rate hut were accom-

panied by the simultaneous exposure of a typel ten copy of
the messace. hen the set of directions were given aurally

onn & taps recorder, sunjecte remembered the svatial directions

hetter; Dt Then the directlonsg were ziven both auvrally and

risually, njects did bhetter in thelr recall of the nounsense
material. _Jrooks siuzoested that tnis occurred hecause the
cagls of readlins nade 1t narder to visualize The avnprovriate

matrix, and rood performance depvernded on imaging the correct

In another exveriment (.rools, 1968), subjects were shown

a ginnle outline ficure, lilte the block letter -, and told

] s )

to renenter what it loolzed Llike. «after the I was renoved from
= to descrite the successiorn of corner
he encountered as one moved arovnd it, cate-

zorizin. each point asg ton-vottom or not, or left-right or not.

Jne other task required auditory 1lmamery. <Lhe subject first
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learned a simple gsentence ("a Dird in the hand is not in the

bush") and then was aslked to $o throush i
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each word accordin~ to some dichotomy, either ag noun or non-

nom or as article or non-article. the heart of the experi-

nent ag in the uee of several different methods of responding:
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imame, then imasined sounds should interfere more with de-
tection of auditory sgignals, and imagined pilctures should
interfere more with detection of visual signals. It was re-
liably demonstrated that during visual imagery, sengltivity
Tor the vieual sigrnal was lower Chen sensgitlivity for the audi-
tory sisnal, and during auditory imasery, sensitivity for the
auditory signal was lower than sensitivity for the visnal siznal.
iiloreover, these findings were corrovorated in a later
gtdy (3esal and Fugella, 1971) which revealed that the vis-
val image specifically interfered with detection of the visual
signal, and inagery in five other non-visual sensory modes
did not produce the same decrement in sensitivity for the vis-
nal sicmal.

Recently, atwood (1971) has shown that similar modality
conflicts can interfere with the ise of visual imagery &8s a
rnermonic device, oSubjects were olaved 4 tane recording of
35 pnrases, each designating an ilrazinary scene wnich the sub-
ject was instructed to visuwvalize., Subjects in Gronp 1 were
siven the visual stimulne "1" or "2" one sec. after sach phrase;
they responded "2'" ir "1V was prezented ard "1" 17 "Z2" was

present=", Subjects in Group 2 rec:iv~d the auditory stimulus

"M oor "2" and responded as in the first grovn. Sabjects in

- -~

|
H

Group 3 received no interfering sicnals during the 4-5 sec.

CH

interval between the presentation of siiccesslve phrases.
Inmediately following presentation of the 35 phrases, all
subjects were supplied with the first word of each phrase and
agked to recall the last. Three otner zroups of subjects
were vlayed a tape recording of 21 phrases, each desipnating

abstract bt meuningful relationshins which the subject was



.

instructed to contemplate. Subjects in Groud 4 received the

visual taslk described for Group 1. sSimilarly, Group 5 received
the anditory task and Groud 6 received no interferins sisnals.

ihe two esgsential predictions were confirned: first, the visg-
mal task interfered more with verbal learning by means of
imagsery than the auditory taslt and, secondly, the relative
interfering effects of these tasks were reversed in a verbal
learning taslk involving hizhly abstract materials. atwood
(1o71) distinvuiéhed between a visual gysten which controls
vigual verception and visual imagination and a verbal/auditory
.

gysten wnhnich controls auditory wverception, auvditory imagina-

tion, internal verhal representation and sneech. e concluded

that attention can be more easgily divided between the two
systens than within elther one talken by itselfl.

fhe woxrls of Zinger and Antrobus on daydreaning alsce wolnts

to the reciprocity of Tunction of daydrearing and percelving.

Jhey develovned a nodel in which both external and internal

¢l l‘
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®
s
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events are operated on hy a comnon central cosnli

(introms et al., 1970; Zinger, 1970). It is assumed that

Le

under mogt conditlong external stinull hove a gomewnat greater

-

nriority for procegsing by 2 central operator,

antrobus and co-woriers (antrohu 1962 Antrobus, sSinser,
and Greenbers, 19466) were succesgsful in demonstrating chanses

in the freguency of gpontanesonsly occurring cosnitive actlivity

vl
I

(daydrearning) as a CTunction of the demards of the external

gsitnation. In all of the berimentes, subjects wewe scated

©
®

ex
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in 2 lishtorool, sownd-atteruated room and »presented with a

rain ig nevertheless continuounsly producing irnternal stimulation.
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Inarery as a Cosnitive Skill

In the context of the 'new" cognitive psychology, fantasy
srocesses (dreanms, dazydreams, inmazes) have been redefined.

Stimulus=-homd experiences ("reality") and non-object-hound

expariences ("imageg") are not considered to be uniquely
different events hut rather are considered to differ only
according to the relsative contribution made hy certaln spec-
"le factors. fnis hody of research has also demonstrated
agy may serve defensive ends and represent
2 retreat from reality, the exneriences subsumed under the
lanel hallicinatory ares actually common exveriences of every-
davy 1life (Jinser and iieCraven, 1961). Instructions to hear
or see an object that is not actually present are effective
irn eliciting revorts of seeing or hearing the object in all
st a few subjects (sheehan, 1967a). JUther studies have

failed to provide evidence of greater imaglnative richness

in echizophrenics (lickers-Ovsiankina, 19564; Sinzer and I oohn,

e
L) .
antasy oy e vieved as a dimenslon of experience avallable
for development as 2 cosnitive skill (3inzer, 1966, 1970).

ihe diff nee hetween the normal and the abnormal person is
not the amount of attention given to inner sources of stimu-
lation but rather the ability to recognize these experiences
as subjective and to put them to a variety of adaptive uses
(2eze, deal with wnfinished business, gain perspective, change
affective states). In very general terms, internal stimuli
refer to such things as memories, images, thoughts, and feel-

inzs, while external stimuli refer to the immediate environ-

=)
.
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‘he anility to differentiate intex

nercention, cormonly called reality

to e a basgic indew of personal adjn

the occurence of hallucinations or, rnore sene
between internal and exterrnal sources of exbhe
Leen regerded oS8 an nltiwate criterion of »nsy
It has heen agguned that the nornal nerson 1s

aboutc th

outer w0

external reality while

imulus (Singer, 1965).
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ate reality

nal inasery and

ig con-

tnent. Conversely
rally, confusion
rience has usually

or

person ig dominated by subjective internal revresen-

It has already heer vointed ont hy the writer that
wlation lacks a supvortive body of research, In

it implies that succesgiul reallt esting comes
roush direct nhysical contact with the objects of the
rld or reliance on consensnal validation. ..eyer and

sltstein (1970) have vointed out that this view of reality
ctesting 18 a gingle »ole theory in that there is only one
Tocng Tor reality testing, that is the external world.

Prom the noint of view of the werson there are two major
sources of stimmlation: external reality and internal reallity
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agsumed that vividness of imagery should correlate with

A

0}

performance differences in spatial probklem solving, remember-
ing, etc.; however, nearly every attempt has been unsuccessful.

17

The present study will exanine the role of vividness of imagery

The basic hynothesis of this study is that an individuvallsg
responsiveness to inner sources of gtimulation is a variable
wnich bpears congiderable relevance to the reality testing

y L. do

cess. an individnal disposed Lo attending to inner experience

]

(who is functioning adeguately in the real world) can use hoth
inner and outer criteria 25 nogsgible bases for reality testing
vhereas the Low lnner-acceptant individual ig linited to outer
criteria. ‘ftherefore, the Hizh Inner-iacceptant individuval will
fare hetter in the reality testing process. wsemalls (1970,
1971) prozran of research on the Perky phenomencn has denon-

[}

strated that vnder certailn conditions "normall collense s

- e

dents will confuge an internally senerated imape with an ex-

ternally vpresented giznal, Thisg procedure will vrovide 2 use-
Tl parad studying some of the variables that may infli-

to digcriminate Detween reallly and inazery.
t to relate individual differences in
attentiveress to internal gources of stimulation (inner-
scecentance) and catesories of inmagery (childhood-rece
norn-ivid; effortful-spontanzo-n) to reality testing (perfori-
anes in the Ferky task).

The meagures of reality testiag employed in this strdy
are considerably narvower than ths concebt of reallty testling
29 a2 orincivle in clinical theory and practice. The concept

ivitially wr2g defined ag the capacity to judse the souvrce of
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i ention with reference 0 whether it came from within or
without (Freud, 1911). Further refirement of this definition

led to the concent of reality tTesting asg a wnrocess wherelin

)

the individnal checlted hig percevdtion and thouzhts to deter-

nine the aporopriateness of his thoushts or actions and of
the inferences he nade from his pderceptions (Horowitz, 1970).

between the ovnerational measure of reality

besting ermnloyed in this study and the clinical concept of

reality Testing is an important comsideration and will be dige-

e A e Y T ma et e A=l . oo ) -
cussed ot sreater lensthy in the final chaopter of this thesils.

ence exnilhit less Tloelzin: of visnal sisnals by 1macsery than
2 corrasghordiny mroun of individuvals who are lesss atitured to

their inner experliences? <The avellable literature sugiests

the ones nore liltely to exnerience hall
A . . E i ~ - R ey e y
2}, Toxr exannle, reporved an inverse

nin hetweer vredigonosition to daydreamin: and reports

L
Solholn, 1947), it was found that schizophrenics with aunditory
nzllucinations nanifested lower anounts of aunditory imagery
then elther normal siuixjects or schlzophrenic patlents withont
nditory nalluclirations.
It ig assmed that the imases nroduced by Low Inner-

sccentant subjects are nore like percepbtual constructions
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Az 2 result, the signal is available for accurate detection,

‘he second isgsue of the study centers on the effects of

different categories of inagery. Inages vary in many ways,
inclinding information abvout contents, vividness, clarity, color,
shading, shanpes, movement, rToresround and haclizronnd char-

acteriatics, and ovher spatial relationshio
gurjects il e azied to vignnlize
aunced in their childhood ("childhood nenories™) sg well as

items fron recent percentual exbderience (Vrecent memorieszV),
s

be reqguired to rate each imas

2

e for vivid-

Seale. finally, the experinmenter

71ill record for coch inmaze the latercy of inaze Tormation-

she anount of Tineg bevween e exverinenter's ingtryiction ©To
imase and the subject's response that he "as" the inmaze.
the novion that percentlion and image Tormation are sinmilar

nrocesses hoth denendent vnon some foxrm of neural actlivity

»locl nmerception more than recen

ey
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s

hood mer
nenory irmages, vivid imaces would wlock npercention more than

non-vivid im would Bbloclk wercention

if & vivid inase is more like a verceptlon than a non-vivid
image, would not 2 vivid inaze hlock perceptlon nore than a
non=vivid imagze? an interrally senerated image is generally
smaller, dimmer, and nore hlurred than a perceptual imase
(Zheehan, 1966a). An internal inage which is experienced in-

tensely, asg if it were localized externally, would be expected



to eploy nore perceptual slements and thereby reduce gensory
I N}

genglitivityv. Wouvld not a childhood memory inar~e which reguires
R o < 1

5

more neural and central zctlivity bhlocl: perception more than

o recent menory inase? Since childhood menories were stored

et

.

ag new material in the distant past, it 1s assumed that they
ould reguire more stases for information processing and there-
fore would interfere with vercevtion to a greater extent than
recent memories. Hould not an effortful image which requires

nore concertration to summon 1p and 1ls more likely ©To incorpo-

rate stray sensory elenents hloclk percention more than a soon-

e third wain issuve of this study dezls with the inter-
2ction hetween ecach of the categories of ilmagery and the der-
limension of irner-accewtance. 1T the Low Inner-sccentant

ect 1g & »erson vwho 1s lesg in touch with his inner life

105 exhibhit sreater blocliing of visunal signalsg by vivid inmages

2lso zreater lockins by child-

nood than by recent wmenory inmages? If the Hi-h Inner-acceotant
sihject L8 2 verson vho 13 rnore ohen to hisg inner experlences,
ould hie not exhibit a compmaraile anount of blocking by vivid
inases and rnon-vivid inaces and also an egual anmount of blociking
rith childhood meriory and recent memory imanes? It is assunmed
that the exnerience of a vivid imece (as conpared o the expe-
rience of 2 non-vivid imace) is relatively more unfaniliar
a2nd anbisnous to the Low Inner-acceptant subject than to the

Sich Inmer-idccentant subject. Sinilarly, the experience of 2

childhood memory insze (as convared to the exnerience of a



recert memory imane) is potentially more confusing to the Low
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7, the Tollowing hyoothescs 11l be evaluated

Tower durlng imaging than

(firxst “iscrimination or

ima~sing (or any catesory
nner-accentant subjects
then Tor Hi~h Inmner-accentant saibhjzscts.
A1) within the imasing tast will
e non=vivid inaces.
G') within the imasineg tagh will
e 7 cnan for recent nenory 1lmamag,

4') within the iraging task will
e lovey Tfor sfTortil Than Tor apnontaneols inmazes.

(1) the difference 11 gensitivity (4') for childhood

enory and receat menory imases will be greater for Low Inner-

acceptant suinjects than Tor Hisn Inner-accentant subjects. LHows
ever, for hoth grouns of subjects 4! will be lower for childhood

than for recent menory inames,



at he Cltry Colle~e of _.ew Yoriz. Jxon this —»rroun and on the
besig of ewtreene scores, 12 stndents were gelected who conld

! . .. B

e caterovized oy Il

.
least Ltwo nmeasures no less than the second Fiftn of the
distrihbution on the third neasure of ilrner-acceptance. Low
Imner-accentant sunjects were thoge ho scored in the otton
fifth of tne distributions on at least two neasures and 10
more Lhan the fourth fifth of the distribution on the third
neagure of Inner-22ssenitarie.

Jhesge groupns do not contain all of the subjects who et
the criteria. sSeleccion depended unon the relative coopera-
tiveness and avallability of subjects for individnal sessiong,

Jhe Hich Inner-iccentant grounp consisted of 9 males and 3 fe-
nales who ransed in age from 18 to 24 with a mean of 19.7.

Jhe Low Inner-accipbant group conglsted of 12 males who

)



from 18 to 24 with & mean of 19,3, Ihese 24

ﬂ
S
3
Co
Q,
=
©
®

gtudents agreed to serve ag paid subjects in the two sessions

reguired.

Schonbar (1%965) delineated two meneralized personality
confizurations or "life styles™ which are digtin~uished in
terms of thelr attentiveness to impinging internal classes of
gtimali. Components of the #lsh Inner-Acceptant life style
include a high frequency of drean recall and of daydreanming,
vivid imazery, and the use of sensitlzing defenses. The Low
Inner-acceptant 1Life style iz in many ways the obverse of this,

and is exhibited by & low frequency of drean recall and of
deferge. ‘inree gsli-report guestionnaires to e described de-
low were seliected in order to nmeasure T

of inner-accebdtance (daydrezm frequency, vividness of imacery,

The HHepression-sencitization sScale, ‘'The concent of

renression-sensitization refers to a unidimernsional catesori-
zation of defensge mechanisms. at one end of this continuum

of defensive wehaviors are those responsges which involve avold-
ance of the anxiety-arousing stimulus and its consequences (e.%.,
revression and denial). &t the sensitizing extreme of the
contiruum are tenaviors which involve an attempt to reduce
anxiety by awvproaching or controlling the stimulus and its
consequences {(e.z., intellectualization and ohsessive behaviors).
'he sensitizer tends to runminate atout the threat, verhalize

its inmpact, and thereby neutralize 1its nnpleasant im»lications.



ithe represser, 1ln contrast, tends to deny the existence of
a threatening stinulus and in doing so effectively bhlocks
the aversive cognitions.

I'he Repression=-Sensitization (R-3) Icale (2yrne, 1961
Yyrne, Larry, and Jelson, 1943) was developed in accordance
with this view (Appendix 4). OCn the basis of prior work with
the 1iliPI, three scaleg were selected as likely measures of
sensitization (Depression, Psychasthenia, and Jelsh anziety)
and three others as measures of repression (Lie, Defensiveness,
and Hysteria). The selection of these scales coincided with

ychoanalytic concentions of nenrosis where the mechanisn

of revpresgion 1s predominantly associated with hysteria while

intellectualization ig congldered characteristlic of the oksessive-
conmulsive revrosis. Jhe result was a repregslon-sgensitization

off 127 itenms. There ls zeneral agreenent

onn the hizsh reliahility of the scale and conglderable evidence
to attest to its construct validity (lvrane, 19864). liepressers
itizers, as defined by thisg scale, have been found

;0 differ in the »nredicted direction in terms of menory, ner-
cention, reporved anxziebty, and sellf-descrintion,

Jcores on the 4-=3 Zecale could range from 0 to 127 with

hisher scores indicating sensitization, In the present seoudy,

.

the mean for the sample wasg 45,10 and the standard deviation

i

was 20.25, the mean Hisgh Inner-~Acceptant score was 70.59 and
the mean Low Inner-acceptant score was 20.17.

he shortened Form of the Leltts Questionnaire uvon nental

Inazery, lost measures of vividness of 1magery have been dvased

vpon the orisinal method irtroduced hy Galton (1203). OFf those
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Scores on the 3Zetts QI could range from 7 to 240 with
lower scores indicating vivid imagery. In this study, the mean
for the sample was 91.86 and the standard deviation was 25.93
The mean Hizgh Inner-Acceptant score was 68.50 and the mean
Low Inner-iccedtant score was 113,57.

Pozitive~Vivid Davdreaming. In two separate factor ana-~

lytic studies of The Imaginal Processes Inventory (Singer and
Antrobus, 1963, 1972), four separate patterns or styles of
daydreaning emerged fairly clearly: Anxious, Poorly Controlled
Thousht or lleurotic Absorption in Daydreaming; Obsessional
smotional Dayvdreaming; Fositive-Vivid Daydreaming; and Con-
trolled rhoushtfulness. IThe first two factors were interpreted
as nenrotic patterns of daydreaning (hysterical and obses-
sional, resvectively) and the second two factors were viewed
ag stylesg of daydreaming applicable within the normal ranze.
ihe following scales contributed to the Positive-Vivid
Daydreaming Factor: (1) Visval Imazery in Davdreams ("Visual
scenes are an important part of ny dreams"); (2) Absorption
in Daydreaming ("I tend to get pretty wrapped up in my day-
dreamins'); (3) Auditory Imagery in Daydreaning ('"’he sounds
I hear in ny daydreams are clear and distinct™); (4) Positive

Reaction in Daydreams ("liy daydreams often leave me with a

I

warm, havpy feeling™); (5) acceptance of Daydreamingz ("ihe

A AR 9

fewer daydreams one has the more time there ig to really live");
(6) Daydreanins Yreguency ("I daydream"). The items and scales
wnich load on this factor sugsest that high scorers are those
who accept, enjoy, and use the internal environment. Accord-

inoly, the &0 items which define this scale were comblned and
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used as the third measure of inner-acceptance (Avpendix A).
scores on the Positive-Vivid Daydreaning Tactor could

ranse From 80 to L0C with hisher scores indicating positive-

vivid daydreaning. In the bdresent studiy, the nmean for the
sanmple wag 242,04 and the standard deviation was 42.86. rhe
rean Aizh Inner-aAcceptant score was 309,42 and the mean Low

The rFeyiy Paradisn: leagvres of Reality lesting

Subjects were tested Individually for the Perly effect in two

Apvaratug. wacn gubhject was seated in a chalr and his
face nlaced confortably within the owven end of a nartially
rangliicent eylinder, 35 cm. in length., Jdis saze wags linitved

sy the sidesg of the cylinder and focugsed on the 20 cn. gcreen

at the end. The vignal gisgrnal was a nattern of nine red doiz,
Ly larcer and 5 gmaller, placed randonly 1n & clrevlar array.
i} ) Jx

inolta 15 projector. The screen subtended a visual anzgle of

. . ] . ; . . , . o iy o3
ahout 19, the siznal at its widest »oint, 7 « +‘he lamp in
the projector was attenuated by a Powerstat voltmeter.

silent solid state interval timer (larietta) was used; and
at a mnanual sipgnal, it activated the »rojector on for 2 sec,

Procedure, sach subject was tested individually. at

the start of the first csession, he was told:

In this experinent we are z0oiny to neasure r acllity

to detect sipnals, that is, to report on Lhie presence or

abooﬂce of & colored figure. You will he seated in the
erinental chalr with a hood that limits your field of

you
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sion. You will be ziven many
trial whether the figure was pre

o bhegin with we will =ive you some practice trials.

hey will familiarize you with the routine and vermit us
to flnd the anpronriate level for setting the brishiness
of the fisure. ¢ will deliberately set the intensity

at a level wvhere 1t ig difficnlt for you to malle the dig-
crinination. Un each trial, you will he given a ready

gsirnal. I will say "ready". Jhe readv signal will be
followed by an ohuervation interval., Cornclusion of the

observatlion interval will be signified by nmy asking you
"as anything present?". Youn may reply “joq” or '"no'

indicating ﬂnc“qeﬂ vou thinlk the filzsure was present or
ahgent. The signal will be present and absent egually

At least L0 or 50 vnractice trials were held, and the inten-
ional was systematically varied until a level
wa.s Tound at which the sibhject nade about 207 errors. _ach
trial lasgted 5 sec. and cortalned a visnal sisnal or no signal,

vresented in random order. ‘he »dractice period was prolonzed,

=

if necessary, until the anprooriate intenslity level was found.

tne subject's sensitivity for this simal was then neasured

-

over 10C discrinination trials, whlch followed tThe same »ro-
cazdure a3 the practice trials. Intensity was naintained

,
o
o

this level for the mainder of the session.
ext, the subject was gilven the followinz instructions
e N LI g mat e e
2030T 1nasery:
o we will o into the resmlar testing procedure., Zome
of the time yon will only be zsked to detect the signals
ag you have bheen doing. some of the tine you will alsgo
I ’\

oine cormon items., Let us pause for a

>e
be asked t na
lain what is meant by imagery. mnames are
es

S

:"/‘
8]
i
ninute to ex»
ir
ng

o]

, ngually of things you have seen, some-
yon would lile to see.

nental pictq
Times of thi

Let me a2z you & question: How many drawers are there 1in
vour bBurean?. o o £0w dld you arrive at the answer?. o .
Thig is what we mean by an inaze. 1t 1s a common exneri-
ence which you nave had nany times hefore when you'lre
trying to renember a specific face or place, ”uvin thne
experinent you will be aslied to imasine various specific
orjects., sonmetines I will ask for a childhood mnenory,



=
(Y

9]
e

such 23, "set a childhood memory of a2 bureau', Sone-

mes I ”1l1 28l Tor A vecent memory, such as, "zet 2

ent menory of a2 burean', If you are asked to imagine
an item Trom childhood, then try to imagine an itenm which
, exverienced in your childhood but not later. Iy child-
nood I mear under the age of 12. If you are asked to
imazine an item from recent memory, then try to imagilne
an object which you experienced in the last gix months
it not earlier. iowever, do not imagine objects which
were exverlienced in the last 24 hours. It seens that
menory for such recuNL1 perceived aria 8 20

N .
Q.L 18 -)U'Vuilﬁllj ’)
PR TR Py I R ] - -
calto 4100 S &

o CEITET is scmetimes the
distinction hetw
’Ne\

childhood memory and recent nmerory
bt try Four hes! A70oid imaciring objects which exnibit
v and Lhhis belony ©o both childhood

contbinul

A P . . R T 4 do PR . 1 -
. LYY Lo 13y OoTjeCcts Wnlch are
ificalls fro 3 0¥ vecaent experience.
N C e aglied to weport on your inase as we find

peorlz Lo comecentrats on thelr inmagery
Alert. You willl =7tz “e asked to de=-
Slm. fhe drocedure will be Tollouz: you
se asked to »ct, o onbple, a cnlldnood 2
: indicates Ty paigi Qaud wnenr

bl

snortly aftery b, IOl agk you
e 2 A . S A e
e rleage renly g melore,

ol the Tlgare
TG, LU ol Same
enclii yo
$o1t ls An C your l 2
e Lien heln: 1[%.;yeﬁ. Lou lei
g your imacse Tox VlVlﬂ‘"
point sgcule, 1 sismifies that the 1ir
perfectly clear ard as vivid as the actnal
ratl e that 1 inase was very clear le
i 5 shie R Derd
pRe a cles id

vivid, Dut recoy 1z;J

dim image “Ho”Lﬂ he IT yonr image
and dim as to bhe QIleJ discernible, then

If no image was vresent at all, you only
”knowing“ that you are thinking of the object, then rate
it 7. Throuchout the procedure refpr to the rating
scale (2 cony was placed in each suhject's 1an) when
judsinsg the vividness of each imare. ‘ry to make each
rating on 1u8 ownn merits without reference to what has

=

Some of the time, I will aslt you to imagine something;
gome of the time, I will merely say "ready"., If I say
"ready", that neans vou are ginmply to look at the screen
and determize 1f the figure 1s present or not. If I say
"wet a childhood remory of sonmething" or "set a recent
mory of sonethning!, please signal with a hand raise



inagine your inmarce,

wher you have the imazse. Continue to o
untll I ask 1 Lf anything was present.

imacery (appendix ). Cn each of the discrinination trials,

the exzperin 2 c2ve a "ready" gisn, then either the visval
gimnal or no gilmal was vresented, and finally the subject

imasery trials, the subject raised hig hand whern he "had!! the
inase requested; and ag gsoon 2s he raisged his hand, elther

nted., One hald of

no sisnal was pres

0]

hood nmemory trisls: the exnori-

. . P 2 N - [ T oy N . 1 o PR
shject to et A soecific recont nenory (¢.o., teacher). ihou
5 secc. ZTter he hig nand, he was asied to report if
I PR LNV - 1. wa meym oy A N L SR 7.. RYSLs [P T SR S [
the gsi-nal had been present. he three kinds of trials were

vresented 1n random ordar and rlthnln each condltion,

sqere zcconnanied by a gisnal and half by no sgisnal.
Me sane randon order was used for all subjects (See anpendix

are famllicer and freqgient 1 occurrence ware sclected for irn-

& - 1 1 oy A e
- IS - ) .
nee LA - 0O TAae LEYLS
O R o T T T UG
sera Ly Tollowins his

e - - el S ——— i e
Crnoeach of The imaery




by means of a stopwatch the latency of image formation. The
stovwatch was activated immediately after the instruction to
imaze was given and was stopped when the subject raised his
hand indicating that he "had'" the imace.

The second session followed the same desisn except that
the instructions were abbreviated and the 400 trials were pre-
sented in a different randomized order.

Overall FProcedure

y

A composite inventory (4vpendix &) consisting of the R-3
scale, the Positive-Yivid Daydreaning lfactor, and the Shortened
Porm of the fettes il (in that order) was administered to stu-
dents in 14 recitation sections of Introductory FPsychology at
The City Colleme of _ew York.

ranes and telephone nunbers of subjects who could be cat-
ecorized as Hizh Inner-iccentant or Low Inner-scceptant were
~iven to the exverinmenter. Twenty-four of these subjects (12
Hizh Inner-acceptant and 12 Low Inner-Acceptant) participated

-
1

in the second w»art of the stndy, which consisted of two sepa-

-

:
L

rate sections during wnich the Perky task was administere
intnernts were nmade with theze subjects and the
two sesgions were senarated by about one week. LThe partici-
vants had no prior kXnowledze about the purnose of this part

of the exverinent excent for the fact that 1t was part of the

game study. It was exnlained to each subject that the focus
off the stvudy was not individualls personalities but _ratuer

hasic vprocesses (e.%., siznal detection) and that he was se-

1

o

cted on a puarely random hasgis. Thus, the experimenter and
the snbhject did not know 2t the time of testing whether the

] -

latter vwas Hizgh Inner-acceptant or Low Inr

*3

er-acceptant.
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Sirnal detection measures (4! and gg) vere derived firom

hit and falge alarm frequencies (Freeman, 1964). In order

to evalnate the experinmental hypotheses, sersitivity (i'} and
criterion (Lz) scoreg were obtained for each of the discrim-
rst

ination and inmazing conditions: digcrinination, inter-

spersged discrimination, total imagery, childhood memory, re-—
cent nemory, vivid imansery, non-vivid imagery, spontaneous

imanery, and effortful imazery. this was done for The entire
sronw of suhiects combined asg well as for the subgroups, High
Inner-acceptant and Low Inner-icceptant, sevarately.

Ag in previous work (3egal and Tusella, 1970, 1971; sezal
))

' was lower in the imaging task than in either

,_!

and Gordon, 1954 marery clearly interfered with detection

O

O
)
o
)
®
W]
l._l
s
-

A
P

discrimination task. ‘I'his was obtained for the group (Table

1) and for the subnroups, High Inner-Acceptant (Tlakle 2) and
Low Inner-icceptant (Table 3), separately. IFor the groupd,

d' scoresg were 3,720 for first discrimination, 5.129 for inter-
spersed discrinination, and 2,517 for imaging. or the Hignh
Inner-Acceptant subgroup, d' scores were 3,509 for first dis-
crimination, 3.065 for interspersed discrimination, and 2,247

for imaging. Tor the Low Inner-icceptant subgroup, 4' scores

were 3.720 Tor first discrimination, 3.235 for interspersed
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discrimination, and 2.080 for imaging Gourevitech and
Galanterts (1967) G test was used to evaluate the gignificance

of the difference tetween two d' scores. The d' in the inaging

tasgk was siznificantly lower than 4d' values in the first dis-

)
]

crinination and intersversed discrimination. 4zain, tnis was
ohtained for the sroun (vable 1) and for the subgrounvs, Hish

Inner-iaccentant (Jable 2) and Low Inner-icceptant (lfable 3),

Jithin the discrimination tasks, d!' was lower in the in-
tersversed discrinination thar in the first discrimination.
Ihig difference wag significant for the groun (3=3.60, p<.001),

and for the sulksyrouns, iish Inner-iccevtant (§E=2.57, 3(.01)

and Low Inner-scceptant (2=2,05, »<£.03), sevarately.
ithe Wlocklin: effect of Ilnazery or herceptlon was ~sreater
for Hi~sh Inner-accentant gubjecte than Louw lInner=-iaccepntant

or
gubjects. Whus, the ny»nothesgls which »nredicted that imazery

.

have a ~reater bloclizing effect for Low Inner-acceptant

snbjects was not only not confirned but the outcone wasg re-
versed, Hirh Inner-accevntont and Low Iarer-aAcceptant subhisrouns
did not differ with reswpect to d' scores during first dis-

crimination or interspersed disgcrimination (lale
chege tuwc eztreme troudz di
dvuring imegery: sensitivity (d4') durins inasery was sisnifi-
cantly lower for Ui~rh Inmner-accentant than Tor Low Inner-

Accepbant subjects (Z=4.77, 2<.001)., Iurthernore, d' during
any catesory of imasery was gnaller for dish Inner-accepuant

~ i : P e T T EERaE Ty 1N }
an for Low Inner-accepvant subjecte (Rable ).
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Tish Imner-Accentant subjects revorted more vivid imasery
and their irazes were foried more spontaneo:sly than Low Inner-

o

Accentart aubjects. The relationshlp mciween lnner-acceptance

vividress, 4' scores

duprin: during non=-vivid
inarerir. o Hish Inner-s subjects, iranes rated 1
g 2 npared to imanes xrated
S, %, 3, 4, and 7. For Low Luner-swccepbant subjects, imzges
rated 1, 2, and 3 were conpared to inmanes rated L, 5, 6, and

7. For the zroun, imases rated 1 and 2 by Hish Inner-icceptant
subjects wepe combined with imases rated 1, 2, and 3 Hy Low

Inmer-accanoant @170]

jects and inanes rated L, 5, 6, and 7 by Low Inner-Acceptant

subjects. “hese methods of clagsificatlion were employed in

order to obbain 2an equitable distrivbution of instancesg 1n the
vivid and non-vivid catesories.

Jhe oredicted relationshipn hetween vividness of imagery
and 4' scores was not obtzined: 4! values were not signirlfi-
cantly smaller during vivid imasery than during non-vivid
zery. Jor the groun (lfable 1), the difference in d' scores
between vivid and non-vivid imagsery was in the predicted di-

T

ant. For tne High Inner-

[,_J
-y
'—Y
0
u

rection but was not giz

.

Accentant subjects (lable 2), this difference was also in the



e interferis

oery

close

suunested o larser difference in d' scores hetween vivid and
PaleH srisrid Sy romertr AT Tyt ThmeAa o Sy = criindandta oo v
NON=-VAIVIN 1larsery D0 L0V LIINer-LCCepravinit Sisjects was nov
grnoorted, @incee the direction of the ontalned difference was

not exnected.,

order to evaln

211l three comparisons- -gronn (Table 1), Zish Iiner-accentant
and Lo Imner-acceptant (Yahle 3) - -the differences

were 1n the predicted direction but were n
Sisnilicant,

Jhe nynothegis that inases of items
ould have a greater interfering effect on

recemn

o~

es of Cly perceived

Scoxres unaer

nenory" with d' scores under instructions

nerceived

ot

in childhood

sicnal detection

by

childhood

g

vio) recent

a2



(29)

nemory"”. Comparisons of these two categories of imagery for

the syroup (TLable 1) and for the subgroups, Hish Inner-icceptant

.J

(fable 2) and Low Inner-icceptant (Table 3), vielded no sig-

n eacn

x_h

differences. GtHowever, the obtained difference

cr

nifican

s in the predicted direction. +he hypothesis

A5
v

5]

comparigol

larzer difference in 4' scores between child-

U]

Thich suznested
nood neriory and recent nenory for Low Inner-accentant sub]
was not supnorted.

‘he interrelatedness of the three categories of imapgery~ =
childhood~racent, vivid-non-vivid, and effortful-spontaneousS= -~
rag exanined. ror all subjects, imases of recently bercelved
material were more vivid (x2=1093.25, 4r=0, p<.001,¢=a3h) and

were formed more spontaneously (x*=170.60, df=1, »<.001, ¢=ulJ)

Jhnese relationshlns were confirmed fory the subgroups, iohn

nner=icceptant and wow Inner-iscceptant, sevarately. i'or the
Hish Inner-csccebtart sabjects, 1loazes of recently bvercelved
naterial mvere more vivid (zt=597.20h, df=6, »€.001, P=.35) and

were forned more spontansounsly (z*=02.70, dr=1l, »<.001, @ =.13).

Jor the Low Imner-acceptant subjects, ilmases of recently per-
ired material wevre v ney 7y A 2 - 0 —6 M 001 =_7C

ceived material were nore vivid (x*=705.37, 4af=6, »€.001,0 =,39)

and were formed more spontaneonsly (zt=22.17, dar=1, »€.001, ¢—
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the Ferky mffect: sSlocking of an
Sxternal Sisnal by Hental Imazery

The results, in general, provide support for the concep-
tualization of imagery as a guasi-perceptual process. his
is that both the percent and the image involve the sensory
pathvays; hoth are similar sensory-coznitive events which can-~

rot always be distincvished. sensitivity (d') was poorer during

imacine than elther Tlrst discrimination or interspersed dis-
crimination. Jnus, the imaze has certaln specific sensory

effects, wnich intervene between the <ibject and the sigral,

he g

{1
e

3
<

a3l these sensory

s

Lowzrinsg his baslic sensitivity for

effecta may e go sinilar to the effects of a signal, that

they are confused with the latter.

hl -
seen

The adverse effect of imagery on percention has
demonstrated nany times and the main {indinzgs have been re-

peatedly verified: zensory sensitivity for the pnysical signal,

(Lt

as neasured by the d' statistic, was always sispnificantly worse
during the imaxing trials than in a standard discrimination
task (3e=al, 1970, 1271). The present replication extends
drevious findings by controlling for the possibility that

inacery provides a randon or zeneralized distraction effect.

It seemed possible that the reasgon sensitivity was always
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icant for the group (Table 1) and the subgroups, digh Inner-
Acceptant (Table 2) and Low Inner-acceptant (Table 3), separately.

dowever, sensitivity for the visual signal was signifi-
cantly worse when subjects were irasing than in either non-
imaging discrimination, when interspersed among imaging trials,
or non=-imaging trials in a separate vniform discrimination
session. This was obtained for the group (Table 1) and the
suhgroups, :disch Inner-acceptant (Tfable 2) and Low Inner-
Acceptant (Table 3), separately. These data suggest that both
attentional factors and sensory effects of the image must be
hypothesized to explain the hlocking effect of imagery on per-
ception. hen a subject ig simultaneously imaging and detect-
ing a signal, there may be some central distraction effects.,
However, with these distraction effects equalized, imazery
continues to interfere with signal detection,

Triesmants nodel (1969) of selective attentlon seens
directly applicable to this finding. Triesman reported that
a subject, enmaged in a dichotic listening task, senerally
missed a target word viped into the '"nonattended'" ear (Iriesman
and Geffen, 1967); in the same way, it could be that the sub-
ject who is imacing could '"miss™ a signal presented hefore
his =zaze. «ccording to Triesnan's model (1969), the central
operator first "decides" which sensory input to analyze. That
is, it may bve especially set to attend to auditory input; and
within that channel, especially sensitive to inoput from the
richt ear. If it is attending to input from the right ear,
then that input is processed gquite combletely for content,

whereas input coming throush other channels is monitored less



adequately. & graded series of analyzers was hypothesized by
Yriesman, arranszed so that input from the nonattended ear was
procescged Tor peripheral qualities, c.3., male or fenale spealker,
Hut not for content, whereas input from the attended ear was
fully processed for content.

In ordexr to 2»nly iriesnan's model to the present find-
in~, one additional assundbion nmust be made, namely, that the
r the attentional system,
That is, the operator 'decides™ to analyze visual input, and
within that channel, is espnecially attentive to events of internal
oririne. In order to construict 2 complete and "visible! imane,
it mugt be analyzed for shawne, color, size, location, and con-
tert, Just a3z a vizsaal si-nel 1z arslyzed. If these analyzers
are occunlied in delineating a visual inase, then concurrent

vignal inpat i1s less adeguately nrocessed and sensitivity (dt)

\n ! PR S P St e . - o 2 o - 2
gome decrensnt i sensltivi L0 TAas vignal si

B s 3 - -~ - S A -, . .
dvnl DifTerernces i Inner-iccentsnce

“he results concernin e effects of individuvael differ-
nrmest that a relationghic doss exist between the atten-
tional briorities one assisns to interrally prodiuiced stinumli and

inasery on parcention. If sceing and
nanisns for information processing,
then sreater absorstion in the inner created imare should lead

to =reater Dlocking of the simnmal. fhis is exactly what occurred:

ery, sernsitivity (4') for the siznal was lower for
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Adish Inner-acceptant subjects than for Lower Inner-icceptant
subjects, oubjects who are especially vivid imapgers have a

"moisier" imagzing procegs, and therefore have & more difficult

i
R

taslt differentiating between signal plus noise and noise alone

in the imazing condition, as compared to wealr imagzers. In

2

~

g &l

j—te

thie connectiorn, it ecially relevant that Iish Imner-

w
ol

accentant subjects reported more vivid imagsery and thelr images

o

developed more spontaneously, as compared to Low Inner-dcceptant

e}
&)

ubhject

Tt

.
& Slishtly different explanation for these results is in
termgs of individnal differences in strategies of attention
deployment. If the central executive operates with a kind of
set to focus either on external material or on internal material
with certaln preestablisned priorities, we can see the basgis
for individnal differences in cognitive style within Triesman's
model (1959) of selective attention. =« distinction bhetween

atitention to inner and external stimulation has bheen made by

O

gseveral authors (Rap@port, 1951, 1§58; Schachtel, 1959; Singer,

1966) . aAccordins to Schachtel (1959) acts of attending involve

-

¥

both lowerinz of the threshold to a certain range of stinmull
and the raising of the threshold to another range of stimmnli.
Rapavort (1951, 1958), in his work on ego autonomy, made assump-
tions about the relationship between responsiveness to inner
and outer stimuli. ile considered the ego as able to achieve
some measure of autonomy from both external and internal stim-

nlation. oSuch auvtonomy was always relative since the ego was

never completely insulated from either source of stimulation.
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Paradoxically, the autonony that is achieved depends on the
erotls ties to the two major sources of stimulation. Its auton-
omy from internal forces derives from the apparatuses that
are responsive to the external environment and its autonomy
from the external environment comes from the egol's responsive-
ness to internal forces. 4according to Raraport, there is a
recinrocal relationship bhetween the threshold to external stin-
nlation and the threshold to internal stimulation. Raising
the threshold to external stinmulation tends to lower the thresh-
old to internal stimulation and conversely, raising the thresh-
0ld to inner stimulation tends to lower the threshold to ex-
ternal stimulation.

The findinmss obtained in the present study can be con-
ceptualized in teyms of a threshold model such as Ramport's.

)

he person's position on the inner-acceptance continuum can

i

he considered a consequence of his characteristic "setting”

of thresholds. This model .would imply that the ezo would

be tuned to seek nutriment avppropriate to certain ego struc-
tures and to ward off other forms of experiernce. The Low Inner-
Acceptant person would hwe seen as having a low threshold to
environmental stimulation and a higher threshold to stimule-
tion from internal sources. He would need constant stimula-
tion from without to avoid fantasy and to support his view of
reality. The High Inner-icceptant person, with his high thresh-
old to external stimulation and lower threshold to inner forces,
would hold off from vigorous and direct involvement with ex-

ternal reality and be more at home with his thoughts.



In the Perlry task, when a subject is imaging and a signal
may or may not he present, the subject's task is to construct
an image and simultaneously make the detection decision. It
is apparent that this 1s a task requiring broad denloyment

of attention, and focusing on one aspect or another might he
detrimental. @or a person to detect a stimvulus while he is
inarzing, two processes nmust occur: filrst, he nmust construct
hie image, and second, he nmust code the sensory input as re-
iating to an exterral source. It 1s guite possible for hoth

to occur concurrently: the stimvlus is present for 2 sec. and

the imaxe usually develops over 5 or more sec., and certainly
it is easy to attend to two taslis within that tine period.

dowever, because of individual differences alony the inner-

acceptance dinengion, sone subjects emphacgize the task of

Ir this study, the Low Inner-icceptant subjects were more Lliltely
nis imanse due
of thregholds, l1.e., "7 was nore

Likely to apnpreciate th= rrecise task reqnirenents and the

subject, on the other hand, was less likely To detect the pres-

7ith past nemories into the construction of an inaze and, as

a result, the szensory inpit was less avallable asgs a cue for

Ir several earlier exveriments (3emal and “licksman, 1967;

LY 1ndividual differences amons subjects
i J



were found to have an effect on the Ferly phenomenon. LowW-
ever, the bpresent study wasg the first devoted primarily to the
investication of individual differences. The Tirst experinent
with the Perky effect (Sexzal and lathan, 1064) was directed

at the question whether the adverse effect of 1lmagery oi

girmal detection wonld be enhanced in more relaxed sutjects.

dxperimental subjects were siven a placebho wnlch mas suoposed

he a "relaxant®, Subijects who reacted to the placeho (sub-
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jects who reported heing more relaxe nore lmagsery
and had fewer wverceptions than the control sronn, while the

non~-reactors nad less inagery and nore nerceptions than the

control oroun. In another study directed at the vroblem of

relazation (Sesal and Glicksman, 1967), subjects! ability to
detect 2 stimmlus was compared nnder three body pogitions:

gitting, standine, or sn»nine lying., osSubjects reported sig-

nificantly 1more perceptiong in the standing position, inter-

-
t

o

mediate sitting, and fewest lying. Loreover, those susjects

o~

who anpeared cliniczlly relaxed showed this effect more strongly

.

and it was egssentially absent smony the tenser subjects. rhus

both these studies suzggest that relaxstion, by helgntening the
18] o 3

imarery or chansing the characteristic setting of thresholds
seemeg to mediate a more ambivalent exverience, and thus leads
to 2 stronger Perky effect, i.e., nore incorrect attributions
of the exverience to an internal source.

an alternative exnlanation that could he offered to
account for the results concerning individuval differences 1is

that a differential response bias existed for the two extreme

sroups. It 1s possible that Low Inner-acceptant subjects did



not take the instructions seriously: if they did not perforn

arch in order to construct the appropri-
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ate imare, then they would have more channel space avallable
for siznal detection and therefore sreater accuracy. In the
pvregent study, verhal descrivntions of imagery were not obtained
from snubjects. This kxind of data, in combinaltion with drawings
of the subjects!'! imagery, would be valuable in assessing the
extent to wnich the images of Low Inner-icceptant subjects

Tere more cliche, stereotyned, or commonplace than the images
of dish Inner-acceptant subjecte. slthouzh such data were not
avallavle, the finding that Low Inner-Acceptant subjects zen-
erally required more time to develov imases arsues against

1

such an effect, Hut this alternative explonation cannot be

(@]

entirely discarded.

i'ne findinsgs of the vnresent study suggest that the High
Inner-Accentant gubject is 2 person who places a relatively
hish oriority or attendins to material from long-term memory.
The sirmificant differences in accuracy of signal detection
during imacery indicate that High Inner-icceptant subjects
were more willing to mise some signals in order to attend to
their own ongoing imagery. lodern sclence has made it abun-
dantly clear that the brain is continuously active, vrocessing
gtinmuli which imdinme uvon the sense organs and reprocesgsing
stimulil which have been stored in long-term memory (seisser,
1967). The findines described in thisg thesis reflect the role
of individual style in assi~zninz greater priority to processing
internal material. [urthermore, they confirm the results of

an earlier study (antrobus, Colenan, and Singer, 1967) which
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conpared iHish Daydreamers and Low Daydreaners 1in an auditory

1]

r-restricted conditions.

-
o

U

sisonal detectlion task under sensor
In that study, lish Daydreamers reported a significantly greater
numbher of task-irrelevant images or stimnlus-independent thoughts
and exhibited & glisgnhtly sreater number of detection errors.
Sroadbentts (1950) distinction between short and long
sanpling systems seems gimilar to the distinction between High
and wow Inner-Acceptant subjects. In a long sampling systen,
empnasis is on reviewing and restructuring & zood deal of in-

ternal materisl and new information 1g processed by relating

it to stored aterial az well as to other externally presented
material. I 2 short sandling system, new ontslde material

vation from the external worid. The findings obtalned in the
oregent gtudy confirned that Hish Irner-icceptant subjects

irformation fro the external world is
cruci .l Tor day to day life would devend uporn thie mature of
the inforxnation lost. Iowever, in ordinary life, many situs-
tionsg are =o redundant ir thelyr information yleld that 1t 1is

Tanecessary to respond to each sitvation as 1f it were nre-
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insiznificant charges in the environment. Ir peneral, he has
availanle an additiornal dimension of ezxperiernce which may he
valuable in =2aining perspective on a problem or in chansing
an affective state,

Reality Testing

~lthouish the resnlts concernin,

differe cag are consglst t with much of ¢
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inacery and

b the experimental hy-
pothesis. s yovothesis predicted that the Low Inner-sacceptant
subjects wonld e less advarsely aflscted by imazery. 1t was
asguied that because dich lvuner-accesntant subjechts are nore

vith bthelr inmer ezperierces they would have 2 zreater

LAUNE A J

capaclby Tor Aifferentiatin: sisnal and imave, L was further
agsunied that the experierce of
accevtant gihject wonld e rnot
Dut wotentially cornfuagliy .  .0v

foust
lar}
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4 cormiti zapported in this study where the

Ferity effect was veged as a neasure of reallty testing. dAeallty
tegting i1g 2 concept which misnt te measured more appropriately

in & dynamic sgitvuation wnhnere the switchin of attention hetween

4]

¢

TSRS

W

inner and outer sources of stimulation 1s required., It

that the Perliy task provides a strict exzperimental measure of

the dezree of communality of imagsery and perception, for those

wno report more imaszery terd To exnibit zreater bHlocking.
However, in an earlier ezperiment by Sezal (19868), it

was found that under certain circunstances "iHizh Inher-acceptant!
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type subjects were more accurate 1n signal detection while
imaning than "Low Inner-accevtant!" tyve subjects. This was

arn extensive experinent studying the effect of a drive state

on judegements of need-related and neutral imasery. It was
concluded that a2 particular individnal difference measire
interacted with the drive, TThirsty subjects seemed to confuse
an imase and stirnulus more, reporting sliszntly fewer percep-
tiong in the preszence of stimull and nore false alarns wnen

no stimulli were »nresent. Further analysis of the data revealed
that the sroud findin~s depended on the suhjects characterized
as "intolerart for ambisulty"; they showed a complete bhreaxdown
of judzement ~reor they were thirsty and were aqult= ~ccnurate
tion. Un the other hand, subjeclts cnar-
seterized 2s Ytolerant for ambi-uity" adapted better to the

N

drive state; theyv were more accurate when thirsty bt less

accurate 1n the corntrol condition. This exwperiment sugiests

-

-

he Yerity task intc & more
dynamic taslk by some forii of ewberimental intervention.

‘he differerntiation hebtween interrnal imaces and current
perception in the Perky taslk is a very special case of reality

te has =zreat conceptual ilmportance 1in
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clinical psycholosy and psychiatry and generally refers to the
anility to judge other's intentions, motives, affects, etc.
(Freud, 1911). 4althoush this concebption of reality testing
igs congiderably bhroader than the measure of reality testing
employed in the present stndy, the Perky tecnnigue is applic-
able to nmental health problems., This line of researcn assunes

that vercention and imazery are essentlally similar experiences;
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ond bagic asgumption ig that the distinction hetween ver-
ception and inmasery, the reality testing function, is bhasic-
ally a probhability function. On any given trial, the suvject

' iy

gstates that a sisnal ig bdresent or not. When he states tnat

2 gisnal is present incorrectly, 1t i1s called a falsgse alarnm;
and the false v 1g related fto halluclinatlons and psevdo-

1 llaciration o sone trialz, stimuing i1s vresent, but

the sunject "misgses! 1t; such a situation is related to psychic
Hlindness. I2t, in the vresent experiment, false alarms and

nmlggses are not exceptional events, as are hallucinations and

nsychic blindnesgs. “They oceur with & probahlility which varies

Ag indlicated in the introduction, it is o
that the psychotic individuval sguffers from "failures in reallty
testing: hallucinationsg, delusions, fuzues, and other tlzarra

o D e

gtates are extrene forms of an inability to draw 2 reasonsnle
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and 2avaport (1951) nave, however, asserted that there may bhe
gome Cecree of Tluildity between these howmdaries in the creative
adult. <rhe present research tends to confirm the latter view,
a8 1t suzcests that reality and ron-reality cannot be distin-
cuisned all the time. Yet, in many real-life situations, thne
redundancies are so great and the signal-to-noise ratio is so

largze, that the distinction can be made almost perfectly.

) 3o (B}
1

s¥xperinental svidence on the condlitlions wnich enhance the
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oceurrencs of falsge alarms or misses may suggest ways Lo
analyze psychotic delusions as due to changes in the inner
exbpectancies, changes in the way stimulus input 1s processed,
or chances in the vrohability function that determines the
decision, Lilkewisge, such evidence 1mnay clarify the creative
wrocess, and what ig actually meant by "resgression in the ser-
vice of the ezo", or how the ezo actually adjudicates Dbetween
the denands of itsg inner life and the requirenents of external

reality. <higs line of research may lead to usgeful bridges be-

~
o
o)

o

12 clinician and findinss of the exoeri-~

Cate~ories of Tiarery
dne most Aifficult assect of the study of lmasery 1s an

ztion of the actual imacge in the subject's mind; the

taoly gisval detection). It was anticiomted

4 e e = 9~ - - “Ta . ~ ) A wrey e S e e Y ~
Cnelt many aspects of the 1 could we lunvestlatad usin

this vechnicue: Tor examole, an inase of an emotlionally c
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commminality hetusen the imare and perception, In previon

- NP T
regearen, 1v Was

irinonry avd variations in Ta ave medl-

ated stawle chancses irn the &' (ses2al and usella, 1970, 1971).
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In the vresent study, no significant results were obtained
on several important dimensions of imagery: childhood memory
comnared to recent memory, vivid imagery compared to non-
vivid imagery, effortful imaczery compared to spontaneous
imarery. It is possible to conclude that childhood memory
and recent nemory redresent gimilar sources of interference
with perceontion and that this is also true of vivid and non-
vivid imagery a2s well as effortful and spontaneous imagery.
Towever, if such important differernces 1n imacsery as these
carnnot me reasured, then this would repdresent a seriouns blow
research.

an alternative ewvlanation for the abvbsence of siznificant

diTfTerences hetween catensories of imaesery may lie in the in-

unjects

VA

atrmictions whiech were used in the bHresent study.

Cote
0

-

vere not specifically told to "image'" ™t rather to "get a

childhood nenmory" or teo "met a recent memory". In Zlezal and.

-

Tugellats (1970, 1971) earli ts were swvecif-

(D

r studies, subjec
ically told to "imwoine zeeins!, "imapgine hearing!, etc. This

ig not to say that gutjects ir the present study were not

inasing hut rather ©o sunzest the possibility that they were

i_..
[©]
L
0]
et
(]
3
O
-
)
L)
H
} —
-
m
2]
-
o
®
e
1
=
=t
‘_'.
3
e
i
iy
[y]
<i
@
[ ]
1
=
1

not imazing as conp.

merory!” nicht not he ag effective in eliciting inagery experi-

ences and nizht sinply sugsest recollection through whatever
neang poggible., althnoush this issue cannot ke resolved on the
hazls of vpregent information, 1t seems likely that these re-

snlts were not due to 2 mistaken communication, since subjects

1

were clven a lensthy introdaction to the nature of imasery
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ard to the difference netween menory and inasery.

In retrospect, it was not suronrising that all three com-
parisons-~ -childhood-recent, vivid-non-vivid, effortful-
soontaneous~ -yielded insisnificant findings. The results
concerning the interrelatedness of these categories of imazery
sugzest that they are not separate varietics of inagery vut
similar dimensions., Intultively, there seem to be differernces
hetiwreen these three categories of imagery. Jividress and
effortfulness are concelived as structural characteristics and
recency as a suhstantive characteristic of imasery. Vividness
refers to the intensity of an inmaze ir terms of its compara-
Bility to avocvoﬂou'fL experience and isg sinilar to the dis-
tirction weunweern Lrisnt and dinm or tetween clear and vazue.
mzffortfulress refers to the.amonnt of concertration wnich 1is
rnecesgary irn order to bring Lo wmind an inmaze. Hecency concerns
the content of 4an imazxe: a2 recent merory 1is an imaze of an
item which was experienced in the near past while a childnood

N

mernory is ar imagse of an item which wes experienced 1in the re-

e results, however, indicated a hish depree of overlap
between the childhood-recent catecorization ard both the vivid-
non=-vivid and spontaneous-effortful catesorizations: recent
memories were hoth sisrificantly wore vivid ard si

nore sononbarconsg than childhood nenories. Since the list of

itenms to he imaged consisted largely of impersonal objects

(eeze., wallet, frigerator, bed), these may not have been
reviewed since the original coding Trom this perspective,

the increased vividness and spontaneity of recent memories is
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due to the possibility that the material requested of subjects
wasg in the very process of orizinal coding assipgned to some
low priority reprocessing cycle or zated out. As a result,
items exnerienced in the distant vast were probably so unfa-
miliar as to be imasced with great difficulty and 1little vivid-
ness. “he absence of some difference in sensory sensitivity
(d') sumzests the possibility that subjects were virtually
unabhle to sumnon images of objects experienced in childhood.

g, what vas inmaced when the subject was asked to get a

"’
A
{13

childhood nemory wWas something only indirectly related to the
gpecific instruction bHut more familiar. ‘he lonser latencies

aggociated with childhood memories may be due to the greater

arnoint of time requlred to sgummon an accentable insze under
these ingtructions. ne weaker vividness ratings assoclated
with childhocd nmemories may be hecause the subject Judped the

claricy of the iten reguested in the instruction and not the
inaxe wnich was actually entertained.
wzecent for one surnzestive Tinding, the results concerning

sach category of
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the interaction Tetween
inarery were also sener2lly nezative. 1t vas agsuned that
the difference irn sengitivity (d&') for vivid and non=-vivid
ima~es would he greater for Low Inner-Acceptant subjects than
i~h Inner-ascceptant subjects rhe difference between
these two d' scores was indeed neslizible and insizniflcant
for :ish Inner-Acceptant subjects. LThe Low Inner-icceptant
subjects, o the other hand, were more accurate during vivid

irarery than during non-=vivid imecery and this difference apd-

finding, talken together with the

03}

S

proached sisnificarce. 1hi



hat L

accurate Iin si-

Loy Inner-icce

internal to ex
do focusg atten

Iming

+
v

l.l-

e L Pl
Iinslications
Irn summar

furcher eviden
tion axre intinr

. L
olocizing effec
ok I = RaTa] e

RE J SCh y LM T
t0o the iInfluen

Ure impor

lyiny the recl
the vresent st
amdie, 17 inaz
thig may oceur
nay be blased

inout 1s tran

is avallable,

inpat to "fles!

malre a detecti

(67)

ow Inner-accenvant subjectes are senerally more
mal detection during imasing, sugzsests that

ptant subkjects typilcally switch attention from
ternal sources of grtimvlation and that when they
tion narrowly (as in vivid inagery), their capacity

tion improves further. Iigh Inner-icceptant

he other hand, typically focns “htention so

ntensely on inagery that sernsory input is hlocked
L

v, the findin~cs renorted in thls study »nrovide

ce Tor the assunbiion that irnapgery and vercep-
ately related. “These data confimmed that the

t of imacery on percepntion occurs within the
ey can nost parsinoniously be explained as due

attention,.

tant Lline of invesgtisation is tne pursult of

accompaninents of imasery. osSuch studies will
Taluable in sussesting possible mechanlisms under-
vrocity of imapzing with perception, sugzested in
ndy ag well asg in »revious articles. .Jor ex-

ery interferes with neural processing of a signal,

at the Jlocal receptor level, and the recebdbor
at the first sgynapse in such a way that lessg
snitted.s COr 1t i possible that the same invput

hut the imamge may assinilate some of the stimulus
h out" the imasery, and Tthus the subject must
or decision with reduced stimulus input. Or
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it is also posgsible that imaging and

-

nerception affect the
local receptors differently, hut that they both utilize the
gsame hizher sensory pathways, and there is competition for
channel space at these levels.

Fhysiolosical correlates of the responses obtained in
the girnal detection experiments shouvld help to solve this
theoretical quesgtion. It should be possible to deternine to
that extent the rerky el fect nay devend on simonle receptor
adjnstnents like eye novenent and pupillary dianeter changes;
and it should also bhe pnossihle to find more central indicators,
satr chanres and evoked notentlials, which correlate with some
of the psycholocical measures and this may help to clarify sone

of the effects of imarery orn pderception.
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Code No.

Name

Sex
Age
Year

Phone No.

We are asking your cooperation in responding to a three-part question-
naire about your inner experiences, your images, dreams and daydreams.
Your cooperation is necessary if psychologists are to be able to
gather information on the personal experiences we may all have which
can later serve as bases for understanding the range of human thought.
You can be assured that your anonymity will be preserved. Future use
of this data will only make use of code numbers and the list of names
will be destroyed at the end of the initlal research period. It is
possible that some of you may be requested to participate in future
research in connection with this project. Those of you who are

called will be paid for your participation and appointments will be

made at your convenience.

Thank you in advance
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OPINION SURVEY

This survey consists of numbered statements. Read each statement

and decide whether it is true as applied to you or false as applied

to you. If a statement is TRUE or MOSTLY TRUE, as applied to you,
place a T in the space corresponding to the number of the statement.
If a statement is FALSE or NOT USUALLY TRUE, as applied to you, place
an F in the proper space. Remember to give YOUR OWN opinion of your-

self. Do not leave any blank spaces.

1, I wake up fresh and rested most mornings.
2., My hands and feet are usually warm enough.,
3. My daily life is full of things that keep me interested.
4, There seems to be a lump in my throat much of the time.
5. Once in a while I think of things too bad to talk about.

6. At times I have fits of laughing and crying that I cannot
control.

7. I feel that it 1is certainly best to keep my mouth shut
when I am in trouble.

8. I find it hard to keep my mind on a task or job.
9. I seldom worry about my health.

10, I have had periods of days, weeks, or months when I coculdn't
take care of things because I couldn't get going.

11, My sleep is fitful and disturbed.
12, Much of the time my head seems to hurt all over.
13, I am in just as good physical health as most of my friends.

14, I prefer to pass by school friends, or people I know but
have not seen for a long time, unless they speak to me first.

15, I am almost never bothered by pains over the heart or in
my chest.,

16, I am a good mixer.

e——
———————
m————
e ——————
—————
r—————
————
e ——
e —————
———
Sar——————
p————
m—
——
———————
—————
———

17. I wish I could be as happy as others seem to be.
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19,
20,
21.

22 o
23.

2k,
25,
26.

27,
28,

29.
30,

31.
32.

33.

34,

35.
36.

37
38.

39.

4o.
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(72)
lMost of the time I feel blue.
I am certainly lacking in self-confidence.
I usually feel that life is worthwhile.

It takes a lot of arguement to convince most people of
the truth.

I think most people would lie to get ahead.

I do many things which I regret afterwards (I regret things
more or more often than others seem to).

I have very few quarrels with members of my family.
My hardest battles are with myself.

I have little or no trouble with my muscles twitching or
jumping.

I don't seem to care what happens to ne.

Much of the time I feel as if I have done something wrong
or evil,

I am happy most of the time.

Some people are so bossy that I feel like doing the opposite
of what they request, even though I know they are right.

Often I feel as if there were a tight band about my head.

I seem to be about as capable and smart as most others
around me.

Most people will use somewhat unfair means to gain profit
or an advantage rather than to lose it,

Often I can't understand why I have been so cross and grouchy.
I do not worry about catching diseases.

I commonly wonder what hidden reason another person may have
for doing something nice for me.

Criticism or scolding hurts me terribly.

My conduct is largely controlled by the customs of those
about me.,

I certainly feel useless at times.
At times I feel like picking a fist fight with someone.

I have often lost out on things because I couldn't make
up my mind soon enough.
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49,
50,

51.

52,
53
54 .
55
56,
57
58,
59.
60,
61,
62.

63.
64 .
65.
66.

(72)
It makes me impatlient to have people ask my advice or
otherwise interrupt me when I am working on something
important.

Most nights I go to sleep without thoughts or ideas
bothering me.

I cry easily.
I cannot understand what I read as well as I used to.
I have never felt better in my life than I do now.

I resent having anyone take me in so cleverly that 1 have
had to admit that it was one on nme.

I do not tire quickly.
I 1like to study and read about things that I am working at.

I like to know some important people because it makes me
feel important.

It makes me feel uncomfortable to put on a stunt at a party
even when others are doing the same sort of things.

I frequently have to fight against showing that I am bashful.
I seldom or never have dizzy spells.

My memory seems to be all right.

I am worried about sex matters.

I find it hard to make talk when I meet new people.

I am afraid of losing my mind.

frequently notice my hand shakes when I try to do something.

can read a long while without tiring my eyes.

H H  H

feel weak all over much of the time.
I have very few headaches.

Sometimes, when embarassed, I break out in a sweat which
annoys me greatly.

I have had no difficulty in keeping my balance in walking.
I wish I were not so shy.
I enjoy many different kinds of play and recreation.

In walking I am very careful to step over sidewalk cracks.
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72
73
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75
76
77
78.

79

80
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91,
92,

(7h)
I frequently find myself worrying about something.

I hardly ever notice my heart pounding and I am seldom
short of breath.

I get mad easily and then get over it soon.
I brood a great deal.

I have periods of such great restlessness that I cannot
sit long in a chair.

I dream frequently about things that are best kept to myself.
I believe I am no more nervous than most others.

I have few or no pains.

I have difficulty in starting to do things.

It is safer to trust nobody.

Once a week or oftener I become very excited.

When in a group of people I have trouble thinking of the
right things to talk about.

When I leave home I do not worry about whether the door
is locked and the windows closed.

I have often felt that strangers were looking at me critically.
I drink an unusually large amount of water everyday.

I am always disgusted with the law when a criminal is
freed through the arguements of a smart lawyer.

I work under a great deal of tension.

I am likely not to speak to people until they speak to me.
Life is a strain for me much of the time.

In school I found it very hard to talk before the class.

Even when I am with people 1 feel lonely much of the time.,

I think nearly anyone would tell a lie to keep out of trouble.
I am easily embarassed.

I worry over money and business.

I feel anxiety about something or someone almost all the time,

I easily become impatient with people.
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9“’.
95.

96.

97.
93.

— 99
100.

105.

106,
107,
108,
109,
110,
111,

112,
113.

114,

115.

NI

Sometimes I become so excited that I find it hard to get
to sleep.,.

I forget right away what people say to me.

I usually have to stop and think before I act even in
trifling matters.

Often I cross the street in order not to meet someone I know.

I often feel as if things were not real.

I have a habit of counting things that are not important
such as bulbs on electric signs, and so forth.

I have strange and peculiar thoughts.

I have been afraid of things or people that 1 knew could
not hurt me.

I have no dread of going into a room by myself where other
people have already gathered and are talking.

I have more trouble concentrating than others seem to have.

I have several times given up doing a thing because I
thought too little of my ability.

Bad words, often terrible words, come into my mind and I
cannot get rid of them.

Sometimes some unimportant thought will run through my mind
and bother me for days.

Almost every day something happens to frighten me.

I am inclined to take things hard.

I am more sensitive than most other people.

At periods my nmind seems to work more slowly than usual.
I very seldom have spells of the blues.

I wish I could get over worrying about things I have said
that may have injured other people's feelings.

People often disappoint me.
I feel unable to tell anyone all about myself.

My plans have frequently seemed so full of difficulties
that I have had to give them up.

Often, even though everything is going fine for me, I feel
that I don't care about anything.
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(75)

I have sometimes felt that difficulties were piling up so
high that I could not overcome them.

I often think, "I wish I were a child again'.

It makes me feel 1like a failure when I hear of the success
of someone I know well.

I am apt to take disappointments so keenly that I can't put
them out of my mind.

At times I think I am no good at all.
I worry quite a bit over possible misfortunes.

I am apt to pass up something I want to do because others
feel that I am not going about it in the right way.

I have several times had a change of heart about my life work.
I have a daydream life about which I do not tell other people.

I have often felt gullty because I have pretended to feel
more sorry about something than I really was.

I feel tired a good deal of the time,

I sometimes feel that I am about to go to pieces,



DAYDREAMING QUESTIONNAIRE

PART A

There are 12 guestions in Part A. Each question has 5 possible
answers corresponding to the numbers 1 through 5. For each ques-

tion, circle the answer which is most true or appropriate for you.

Please note that when we use words like "daydreams" we are using
popular terminology for which there is no official definition. You
may have a particular idea of what you mean by a daydream or fantasy.
Try to answer these items as they seem most to apply to you. Make

a distinction between thinking about an immediate task you're per-

forming, e.g. woerking, doing schoolwork and daydreaming which involves

thoughts unrelated to a task you are worklng on or else thoughts
that go on while you are getting ready for sleep or on a long bus

or train ride.

1. daydream

infrequently.

once a week .

once a day.

a few times during the day.

I
1
2
3
L
5. many different times during the day.

2. Daydreams or fantasies make up
1. no part of my waking thoughts.

2. less than 10% of my waking thoughts.
3. at least 10% of my waking thoughts.
)4,. " " 25% n 1 " " .
5. ] ] 50% ! 1 ] " o

3. As regards daydreaming, I would characterize myself as
1. someone who never daydreams.
2. someone who very rarely engages in daydreaming.
3. someone who tends toward occasional daydreaming.
L, someone who tends toward moderate daydreaming.
5. an habitual daydreamer.

4, I recall or think over my daydreams
1. infrequently.
2. once a week,
3. once a day.
L, a few times during the day.
5. many different times during the day.
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5. When I am not paying close attention to some job, book, or
TV, I tend to be daydreaming
1. 0% of the time.
2. 104 of the time.
3. 25% of the time.
4, 50% of the time.
5. 75% of the time.

6. Instead of noticing people and events in the world around me,
I will spend approximately
1. 0% of my time lost in thought.
2., less than 10% of my time lost in thought.
3. 10% of my time lost in thought.
Lo 25% of my time lost in thought.
5., 50% of my time lost in thought.

7. I daydream at work (or school)
1. infrequently.
2. once a week.
3. once a day.
b, a few times during the day.
5. many different times during the day.

8. Recalling things from the past, thinking of the future,
or imagining unusual kinds of events occuples
1. 0% of my waking day.
2. less than 10% of my waking day.
3. 10% of my waking day.
. 25% of my waking day.
5. 50% of my waking day.

9. I lose myself in active daydreaming
1., infrequently.
2. once a week.
3. once a day.
L, a few times during the day.
5. many different times during the day.

10, Whenever I have time on my hands I daydream
1. never.
2. rarely.

3. sometimes.

L, frequently.

5 . always °

11, When I am at a meetlng or show that is not very interesting,
I daydream rather than pay attention
1. never.
2. rarely.
3. sometimes.
L4, frequently.
5. always.
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12, On a long bus or train ride I daydream
1. never.
2+ rarely.
3. occasionally.

L, frequentlye.
5. a great deal of the time.

PART B

All of the items in Part B are statements about daydreams or day-
dreaming. Indicate to what extent each item applies to you or is
true for you by circling the appropriate answer. Allow yourself some
time for each ltem in order to examine your thoughts but do not spend
too long trying to get the exact answer. The scale is again one which
goes from 1 to 5. Thus,.Systands for "Definitely true" and § for
"Definitely false". 2, 3, and 4 are the intermediate steps. Circle
that number which you feel is the most appropriate for that particular
statement. Check the scale to make certain your response is what you

mean it to be. Do this for each item.

Scale:
Definitely true - 5; Usually true - 4; Sometimes true, sometimes false -
Usually false - 2; Definitely false - 1
13. The voices of people who are imvortant to me sound 54 3 2 1
very clear when I daydream about them.

14, Iy fantasies often consist of black-and-white or 54 321
color images.

15, As a child, I was a constant daydreamer. 54 321

16, Daydreams accomplish nothing more than a temporary 5 4 3 2 1
escape and just avoid things that must be done.

17, If something is really on my mind I often brood on 5 4 3 2 1
it for hours on end.

18, I can see the people or things in my daydreams as 54 321
if they were moving around.



19. My imagination often goes around and around in the
smae circle.

20, When a child, I would often create a great fantasy
world for myself.

21, I can often '"see'" a large number of things or people
in my fantasles.

22. I feel guilty about my daydreams.

23. During a daydream, I sometimes feel a very strong
sense of excitement.

24, I do not really '"see' the objects in a daydrean.
25, Daydreams are unreal and seldom come true.

26, I become SO affected by my daydreams that they will
subsequently determine my mood.

27. 1 seldom have thes same daydream more than once.

28. Sometimes a daydream will make me so upset that I
feel like crying.

29, My daydreams often cheer me up when I feel blue.

30, The "pictures in my mind" seem as clear as
rhotographs .

31. I often daydream about events that happened over
a year ago.

32. My fantasies usually provide me with pleasant
thoughts.

33. My daydreams often leave me with a warm, happy
feeling.

34, When I have an unusually enjoyable daydrean,
I try to prevent it from coming to an end.

35. Daydreaming never solves any problems.,
36, Daydreaming in an adult is really childish.

37. 1 sometimes have a very clear, lifelike picture
of what I am imagining.

38, Sometimes a thrill goes up my spine as I reflect
on a great amount of triumph and achievement,

N
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ho,

hi,

L2,

b3,

Ll

450

hé.

L7,

48.

490
50,

51.

52.

53

5“’-

55

s

—

Daydreams are more likely to arouse pleasant than
unpleasant emotion within me.

I find my daydreams are worthwhile and interesting
to nme.

Something that has happened during the day often
goes over and over in my mind.

I usually feel content and quite excited after a
daydream.,

During a daydream, volces seem to come in loudly
and clearly and then fade.

I can hear conversations between myself and other
people very clearly in my mind during a daydrean.

Iy daydreams are usually accompanied by the sounds
of the subjects of my daydreams.

The scenes of my daydreams are never longer than
brief flashes.

Because daydreaming often takes me away from my
work, I try to avoid it even when I have no
specific task to complete.

The "scenes" in my daydreams are sort of fuzzy and
unclear.

A daydream can bring a smile to my face.

In a daydream, I can hear a tune almost as clearly
as if I were actually listening to it.

Sometimes sounds I've heard in the past come into
my mind during a daydream as if I could almost hear
them again.

Sometimes my imagination keeps coming back to the same
things over and over again, no matter how much I try

to change the subject.

When people speak in my daydreams, I cannot really
hear their voices.

A realliy original idea can sometimes develop from a
really fantastic daydream.

I can still remember scenes from recent daydreams.

N

o



56, Daydreaming is normal for adults as well as for
adolescents and children.

57. Visual scenes are an important part of my daydreams.
58 I often have the same daydream over and over again.

59. Daydreaming is a common experience for great scien-
tists and artists as well as for the average person.,

60. I feel very emotional during my daydreams.

61, I feel badly about daydreaming because it may
indicate a weakness in character.

62. My daydreams are often stimulating and rewarding.

63, I can be aroused and excited by a daydreamn.

64, I often have some kind of emotional reaction
to my daydreams which lasts for a long time
afterward.

65. A piece of music sometimes runs through ny head as
clearly as if I were listening to it on a transistor
radio.

66, Some of my daydreams are so powerful that I just
can't take my attention away from them.

67. liy daydreams are mostly made up of thoughts and
feelings rather than visual images.

68. HMy daydreams often leave me with feelings of
sadness,

69. Some of my daydreams are so striking that I keep on
thinking about them after they are over.

70, When I do hear voices in my thoughts, they are not
really very clezi or recognizable.,

71 A daydream can completely change my mood.

72. The fewer daydreams one has, the more time there
is to really "liv~",

73. I sometimes seem to be able to hear the characters
in my fantasies talking to one another.

74, I can hear music with shades of both softness and
loudness in my daydreams.
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(23)

I often relive happy or exciting experiences in my 54 3
daydreams.

A "happy" daydream helps me to "snap out of" a spell 5 4 3
of unhappiness.

I tend to get pretty wrapped up in my daydreaming. 54 3.

The sounds I hear in my daydreams are clear and 54 3
distinect.

Iy daydreams seldom repeat themselves., 54 3

The "scenes" in my daydreams are so vivid and clear 5 4 3
to me that my eyes seem actually to follow them.
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THE BETTS @MI VIVIDNESS OF IMAGERY SCALE

The aim of this test is to determine the vividness of your imagery.

Images are mental pictures, usually of things you have seen, sometimes

of things you would 1like to see. The items of the test will bring
certalin images to your mind. You are to rate the vividness of each
image by reference to the accompanying rating scale, which is shown
at the bottom of the page. For example, if your image is 'vague and
dim" you glving it a rating of 5. Record your answers on the answer
sheet you have, Just write the appropriate number after each itemn.
pefore you turn to the items on the next page, familiarize yourself
with the different categories on the rating scale. Throughout the
test, refer to the rating scale when judging the vividness of each
image., Complete each page before moving on to the next page. Try to

do each item separately independent of how you may have done other items.

The image aroused by an item of this test may be:

Perfectly clear and as vivid as the actual experience Rating 1
Very clear and comparable in vividness to the actual

experience Rating 2
Moderately clear and vivid Rating 3
Not clear or vivid, but recognizable Rating 4
Vague and dim Rating 5
So vague and dim as to be hardly discernible Rating 6

No image present at all, you only "knowing" that you
are thinking of the object Rating 7

Now turn to the next page when you have understood these instruc-

tions and begin the test.,
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Think of some relative or friend whom you frequently see,
considering carefully the picture that rises before your mind's
eye. Classify the images suggested by each of the following ques~
tions as indicated by the degrees of clearness and vividness
specified on the rating scale.

1. The exact contour of face, head, shoulders and body.
2. Characteristic poses of head, attitudes of body, etc.
3. The precise carriage, length of step, etc. in walking.

L, The different colors worn in some familiar costume.

Think of seeing each of the following, considering carefully
the picture which comes before your mind's eye; and classify the
image suggested by the following question as indicated by the degrees
of clearness and vividness specified on the rating scale.

5 The sun as it is sinking below the horizon.

Think of each of the following sounds, considering carefully
the image which comes to your mind's ear, and classify the images
suggested by each of the following questions as indicated by the
degrees of clearness and vividness specified on the rating scale.
6. The whistle of a locomotive.,

7. The honk of an automobile,
8. The mewing of a cat.
9. The sound of escaping steam.

10. The clapping of hands in applause.
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Think of performing each of the following acts, considering

carefully the image which comes to your mind's arms, legs, and lips,

etc., and classify the images suggested as indicated by the degrees

of clearness and vividness specified on the rating scale.

11,
12,
13.
14,
15,

Running upstairs.

Springing across a gutter.
Drawing a circle on paper.
Reaching up to a high shelf.

Kicking something out of your way.

Think of "feeling" or touching each of the following, considering

carefully the image which comes to your mind's touch, and classify

the images suggested by each of the following questions as indicated

by the degrees of clearness and vividness specified on the rating scale.

16.
17.
18.
19.
20,

Sand .

Linen.

Fur.

The prick of a pin.

The warmth of a tepid bath.

Think of tasting each of the following considering carefully

the image which comes to your mind's mouth, and classify the images

suggested by each of the following questions as indicated by the degrees

of clearness and vividness specified on the rating scale.

21,
22,
23.
24,
25,

Salt.

Granulated (white) sugar.
Oranges.

Jelley.

Your favorite soup.
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Think of smelling each of the following, considering carefully
the image which comes to your mind's nose and classify the images
suggested by each of the following questions as indicated by the degrees
of clearness and vividness specified on the rating scale.
26, An ill-ventilated room.
27. Cooking cabbage.
28. Roast beef.
29, Fresh paint.

30. New leather.

Think of each of the following sensations, considering carefully
the image which comes before your mind, and classify the images
suggested as indicated by the degrees of clearness and vividness
specified on the rating scale.

31, Fatigue.

32. Hunger.

33. A sore throat.
34, Drowsiness.

35. Repletion as from a full meal,
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Name

1.
2.
3
b,
5
6.
7
8.
9e
10.
11,
12.
13.
14,
15.
16.
17.
18.
19.
20,
21.
22,
23
24,
25,
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o

handkerchief
coffee pot

bride

ladder

tile

garden

wallet

costume

eyeglasses

mirror

table

chandelier

rhotograph

26.
27.
28.
29.
30.
31.
32,
33.
34,
35
36.
37.
38.
39.
40.
L1,
h2.
43.
L,
Ls.
b6,
h7.
48 .
k9.
50,

U w v & U o @ U »ugu u g w xw o a b mwm g v o U b o w oo o

statue

school bag

broom

map

bureau

bath tub

toothbrush

comb

phonograph

television

belt



51.
52
53.
54,
55
56.
57
58,
59.
60,
61.
62,
63.
6l .
65.
66 .
67 .
68«
69.
70,
71.
72
73
74 .
75

U U x o 9o o g o b U v o o o woa o b o w g o

Q

o

R

bus

airplane
radio
classroon

playground

notebook

man

baby

parade

sweat er

wonan

N___ 76.
S___ 77
S___ 78.
N 79.
S____ 80.
S 81.
N___ 82.
N 83.
M 8L,
s 85.
S___ 86.
N 87.
M 88 .
N____ 89.
S___ 90.
S 91,
N 92,
S___ 93.
S 9k,
5 95,
N 96.
N___ 97 .
N 98,
s 99.
S 100,

=

a o U w v o o g b g v o »ug v o wm o a tu ©® o o oo

friend
bathing suit
gloves

desk

birthday cake

ball

wastebasket

policeman

highway

stage

shoes

refrigerator

cookles
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s}

telephone

typewriter
cafeteria

doll

radlio

ash tray

park
library
coat

scarf

stalrcase
street

dog

bird

house

water fountain

bed

sofa

3!

126.
127,
128,
129.
130.
131.
132.
133.
134,
135.
136,
137.
138.
139.
140,
141,
142,
143,
14k,
145,
6.
147,
148,

149,

150.

O
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U U w W U o wm® U Yy v o wro o o o

school S
Doctor S

N
bicycle S

pack of cigarettesN

vocalist S

ice skates Y

painting N

teacher 3

sweetheart N
cowboy S

S
sSnow N
stuffed animal 3



151,
152,
153,
154,
155,
156,
157,
158,
159.
160.
161,
162,
163,
164 .
165.
166,
167.
168,
169,
170.
171,
172,
173.
174,
175.

U g oo o

<
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hlanket

cup and saucer

sneakers

clown

door

boat

watch

plant

book

ring

Q U U o u o v o U g x oo v o o x o o

=« B w B = v B w B © S =« B o o)

slippers

clock

car

tree
chair

hair

umbrella
dress
lamp

vase

hat

camera

4}



201.
202,
203,
204,
205,
206.
207.
208,
209,
210,
211,
212,
213.
214,
215,
216,
217.
218.
219.
220.
221,
222,
223,
220,
225,

oo b Uy g o mouo u g o ™ 9O o a g»U g»goae
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coffee pot

bride

garden

handkerchief

eyeglasses

ladder

table

wallet

costume

mirror

chandelier

statue

broom

NO

L)
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ay)

bureau

photograph
school bag
comb

man

-

bath tub

phonograph

toothbrush

airplane
television
radio

belt
classroom

bus

notebook



251,
252,
253.
254,
255,
256.
257.
258
259.
260.
261,
262,
263,
264,
265,
266,
267,
268 .
269,
270.
271.
272,
273.
274,
275.

Q b U o w o tt u w g u v o2 o o o

Q W g o b b u ™

playground

man

baby

rarade
sweat er

woman

friend

bathing suit

gloves

birthday cake
wastebasket

desk
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276
277
278 .
279.
280,
281.
282,
283.
284,
285
236
287
288,
289.
290,
291,
292,
293.
294,
295,
296,
297,
298,
299.
300.

Y U o U YU mw o w o a o g uvu v w oo o U u o o a

o

w!

ball

policeman

highway

shoes

stage

telephone

typewriter

refrigerator

cookies

cafeteria

radio

doll

n»

=

=
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251,
252,
253,
250,
255,
256.
257
258,
259,
260.
261,

262.

263,
264,
265.
266.
267,
268.
269,
270,
271,
272,
273,
274,
275.

QO B T U o U ¥ u w o oaoa b u o w o o u wow ”u g o b o o

playground

man

baby

parade
sweat er

woman

friend

bathing sult

gloves

birthday cake
wastebasket

desk

276,
277.
278,
279.
280.
281.
282,
283.
284,
285.
236.
287.
288.
289.
290.
291.
292.
293.
294,
295.
296,
297.
298.
299.
300.

U o o o g o »u w o x©» b o o U a

=g

o o U U o xK8 o o

ball S

policeman N

highway N
shoes N
stage S
S
S
S
teiephone | N
typewriter S
refrigerator S
S
cookies N
S
i
cafeteria N
radio N
S
N
doll S
i
S



301.
302.
303.
304,
305.
306.
307.
308,
309,
310.
311.
312.
313.
314,
315.
316.
317.
318.
319.
320.
321,
322,
323.
324,
325.

o o

T W o U o Y xwx U U o gu xmwm o »u g wo oo x® - g o o

o

library

ash tray
scarf

paTk

staircase

coat

street
bird

water fountain

326.
327.
328.
329.
330.
331.
332.
333.
334,
335.
336.
337.
338.
339.
340.
341,
342,
343,
344,
345,
346,
347.
348,
349.
350.

Q
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house

sofa

bed

school

Doctor

pack of cigarettesi

bicycle
vocalist
painting

ice skates

cowboy

teacher



351.
35z.
353
354
355.
356.
357.
358
359.
360.
361.
362,
363.
364 .
365.
366.
367.
368,
369.
370.
371,
372
373
374 .
375

oo o o

Q T o Q@ U U oo »u =mw

g o o U o o w o oQ
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o

R

sweetheart
blankat
Snow

sneaxers

stuffed animal
cup and saucer
door

clown

boat

watch

plant

book

slippers

ring

0 W
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376.
377
378.
379
380,
381.
382,
383.
384,
385.
386.
387.
388.
389.
390.
391.
392.
393.
394,
395
396.
397
398.

399.
400.

o b o o

= o w o oQ

b b W O b a o a v Q
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clock
car

tree

hair
chair
umbrella
dress
lamp
hat

vase

tie

camersa
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