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THE RELATIONSHIP OF AFTER-IMAGE DURATION TO CERTAIN ASPECTS
OF PERSONALITY

CHAPTER I

INTRODUC TION

Recent trends in psychological thinking end reseerch heve emphasized
the role of subjective experience in perceptusl organization. The work of
Murray (43), Bruner, Postmen, and MoGinnies (9, 10, 37, 45, 46), Klein
(27), end othors hes shown that how people understand what they psrceive
is determined in part by their owan strivings, needs and goals. Bartlett
(3) has demonstrated that what happens to be selected from a perceptual
field, and later remembered, is reolated to culturel faotors. Ames and
his colleagues (35) have pointed out that what one perceives in the world
about him depends on whet he knows about his environment from previous
experience.

All of these studies indicate that although different people may
be exposed to the same physical situations, these situations are trans=-
lated in some fashion so that what is perceived is in consonance with
the needs, drives, experiences and cognitive orgenization of the
individual who is doing the perceiving.

Two kinds of experimental approaches have charscterized most of the
study in this area of perception. Murray, Bruner, Postmen, McGinnies
and others who followed their lead have used perceptual stimuli or
stimulus situations, such es fear-inducing stories, anxiety-inducing
words, and symbols which were presumed to be related to the subjects?

personal values, caloulated to erouse emoticnal reactions. Those who



have followed the lead of Ames have manipulated perceptual cues which
serve as anchoring points or points of orientation for the subject by
changing tho height of walls, the slope of floors, cues to distance,
etce In the former instance the experimenters noted the effect of the
induced stimuli on stories which the subjeots told, on the speed with
which they recognized certain words or objects, on the estimated sizes
of certain objects, etc. In the latter instance, the experimenters
studiod the reactions and adeptations of the asubjects to the changes in
perceptual cues.

In these two approaches attention has been focused on cognitive
end symbolic processes, processes in which meaning is inherent. Only
Gudmund Smith (49), in his work with the negative after-image, hes
atterpted to demonstrate that experiences which hava neither specific
emotion-arousing connotations nor particuler importance as cues to
perceptual orientation in space are also perceived by a person in such
a momner that they are consonant with his psychologicael structure. This
dissertation attempts to carry such a demonstration one step further by
studying after-image duration in a frame of reference other than the

heredity-orientsd point of view from which Smith began.

Historiocal Perspsctive

The efter-image phenomenon has a long, if somewhat obscure, histery
in psychology. Interest in the phenomenon has been rather sporadic.
Considered by all workers to be the product of an adaptive reaction,
most of the attention directed to the phenomenon hes been concerned with
its psychophysiologicel aspects. Many investigetors (8, 14, 16, 18, 28,

29, 36, 41, 42, 44, 47, 49, 51) concerned themselves with the question
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of whether the after-image was primarily a corticel or e retinal adaptive
phenomencr, e debate whioh secms to have ended with tho conclusion that
adaptetion of both cortex and retina ere involved (61). It has bsen
determined, howaver, that the after-image is affected by the intensity

of the stimulus (6, 41, 65); the color, duration and size of the

stimulus (4, 6, 55, 61); the color and intensity of the projection field
(55, 42); the distance of the subject from the projection field (49, 61);
moverent of the subject's head and eyos (52, 53, 57); degree of dark
adaptation of the subject (48); the presence of other stimuli in both

the stimulus and projeotion fields (33, 21, 57); whether the stimulus
impinges foveally or extra-foveally (13, 58); the emount of oxygen
aveilsble to the subject (17); mescal (28); retinal rivalry (56); the
point of fixation on the projection field (22); the rate of intermittence
of the stimulus light (2); and the time of day (61, 34).

Psychophysical aspeots of the phenomsncn, however, are not elone in
their significance &s variables. More gormane to the present study are
the frequent reports of comsistent individual differences and individual
patterns in after-imege performence.

Miles (41), for exemple, noted

eesdistinet individuel differences...both in the length of

time that the image lasted and in the after-flight of

colors...what is light of considerable intensity for some

subjeots and results in a very vivid play of colors in the

projscted imegoe, iz for others of such feeble power that

it gives an image of short duration snd produces only 2

limited series of chenges. This seems to show thet a

regular oolor sequence for light of any particular physical

intensity is dependent on personal characteristics and is

not a result of the absolute intensity of the light.

Yk kA ok
eseAt the outset considersble differences were noted in the
way that the subjects responded to the successive tests.
Some appeared to show very little variation in the duration
of the imege from test to test. Other subjects begen with

3=



a feirly long duration, and with each succeeding test the

length of time that the image was reteined diminished. A

third class showed the reverss effect. In an extreme case

no inmnge wes seen after the first two exposures. Then

followed, at successive tests, images which lasted 47, 125

and 168 seca.,

Troland (55) found that the duretion of the after-image was nesrly
independent of wave-length and of ebsolute intensity, but varied radically
with the diameter of the field and with the individual subject. Shuey
(48) reported merked individual differences in the latency of the after=
inngze. Berry (5), studying the fligh% of after-image colors, added
that every subject seemed to have his or her own individual pattern
in the sequence of the colored images which persisted throughout the
entire series of experiments, and that thore was consliderable variation
in duration. Young (62) found significant deviations from Emmert's
law* in individuals, although averaged measures were found to approximate
Emmert's law. Cooper (12) felt that the patterns he found for both
length end frequency of the after-image might be regarded es individually
identifying. He found individual consistency in total time for a given
trial, total image time, and number of images.

Jaensch (24) reported that after-image duration varied considerably
for both eidetic and non-eidetic subjects. Morsch and Abbot (42) tested
256 boys end girls in grades five to 12 of rural schools end found
"enormous individual differences" in the after-imeges perceived. Smith
(49) reportad that identical twin pairs varied much more closely

together than did fraternal twins in measuring the size of the after-

image, but that when it ceme to after-imege duration the differences

*The linear size (E) of the after-image stands in the same reletion to the
sizg (0) of the stimulus object as the distance between the eye and the
projection screen (P) to the original fizating difference (F):E/0=P/F.(45)
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difforences botween the identical twins were about as great as those
betweon the fraternal twins.

Preliminary studies of the negative after-image by the present
investigator (34) indiceted that when a series of ten after-image durations
was taken at one sitting with 50-gsecond exposure periods and one-minute
rest periods between triasls, 20 subjeots menifested obvious individual
diffarences in the ocurves which were ylelded by the after-image duroticns.
Some subjects had initially long durations and maintesined relatively
long durations throughout the series. Others dropped sharply from
initially long durations to shorter durations. Some had initially short
durations which remained relatively short throughout the series, while
still others who began with relatively short durations dropped to even
shorter durations. Some began with relatively short durations and rose
gradually to the end of the serics. (cfe Miles pe 3)s A comparison of
& group of 14 hospitalized chronic elecoholics with a group of normel
men disclosed thet the alcocholics had consistently shorter efter-image
duretions. Some petients who had had pre-frontal lobotomies had efter-
image durations which were not distinguishable from normals, but others,
espocially those who were still very sick, were found to have very shert
after-image durations.

Both James (25) end Erickson and Erickson (15) reported that subjeots
who were nhypnotized end instructed to hallucinate a color invariably
did so and then hallucinated the negetive efter~-image of that color
when they were ssked to neme the color that followed the cne they

originally hallucinateds Hibler (23), however, could not verify these

results.



The wide rangc of individusl differences, the lowered durations in
chrende aleoholics and in some lobotomized patients, end the fact that
apparontly after-imeges could be induced hypnotically suggested tnat
the ofter-image could be used to study other psychological aspects
than the psychophysical. Soms of the investigators attempted to tease
out these aspectse.

Miles (41) related efter-image duration to recall. Ee found a
"small correlation" between after-image duration end the subjeot's
ebility to recell four kinds of squeres (re.57 for 22 boys, re.66 for 19
girls). Washburn and deVries (56G) reported thet subjects could inorease
thc duretion of the first after~irage of a serles somewhet by trying to
do so, although the number of appearances cof & color was not affected by
efforte Trevis and Hall (54) found that for a relatively high degree
of attention to the asfter-image, the total duration of alpha waves and
the mean duration of the bursts during the after-sensation periods were
loss, and the length of time for the first burst to appear after the
light went off was greater then for a relatively low degree of attention.,
In the same kind of XEG study, Jasper and Cruilshank (26) found also
that slpha rhythm was blocked during the presence of the negative after-
imege. They felt that,

Psychologically the significence of this reaction appears

to be essociated with what hes been termed "Attention value,"

the "arousal vslue" or the total crganismic "reaction wvalue"

of & given stimulus situation rather than to the modal or

intensity cttributes of stimuli as such.

Jaensch (24) saw the after-image as the first step on the continum

after-image--eidetic imeage--memory image. KHe used after-image duration

a8 an indioation of whether or not his subject was a good "Eidetikar"



and maintained that the after-images of eidetic persons are only
infrequently of short durations, sometimes lasting 400 seconds or
longer. In turn, he attempted to relate eidetic ability to constitution-
al factors. Allport (1) disagreed with Jaensoh, holding that after-
images are only eccidentally similar to eidetic images and eidetio
imeges are really a limiting cese of memory images. He concluded that
the only thing which could account for the phenomenal projection of
both the after-image and eidetic image was the attitude induced in

the subject. Morsch and Abbot (42) saw the eidetic image es merely a
vivid after-image and fourd an association between intelligence and
imagery ability. They contended that such factors as expsctation and
suggestion on the part of the investigator es well as the subject hed
not been controlled in similer experiments presviously.

Gudmund Smith (49), who followed the Jasnschk (24) lead in his
studies of twin differences, found greater similarities in the after-
image phenomenon among identicel twins than in fraternel twins end
attridbuted them to "similerities in inner surroundings"™ or similerities
in development. With respsct to after-image duration he says,

eeeThe differences in after-image duration sometimes

correasponded to a difference in personality structure--

then the more concentrated and persevering partner had

the longest after-image durationg e.g., it may be assumed

that he has better resisted diverting disturbances.

From his point of view, Smith concluded that the after-image
duration was "peristatico-stable" (a funotion that is little changed
in the course of development by the surroundings or objective environment).
Differences in "peristatico-stable” development he interpreted as being

comected with personality type. He could show no certain connection

between the duration end periodicity of the after-imsge and personality
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type, however, but he found that young Eidetiker often had prolonged,
oontinuel after-image processes. He noted further that the more open
and adapteble, more alert and more intelligent subjects acoomodated to
Emmert's law, but that the slow, "unique,"” or persistent subjects often
worked out their own structures. He concluded further that,

soethe after-image experiment can be looked upon as a

development (an approach of the subjective world to the

objective world) and that the "Einstellung" of the subjeot

is of essential importence for the results.

XA

sseonly in its connection with the individual as a whole

does the after-image function become peristatico-stable,

i.0., peculiar for the individual and his genotype. As

an isolated phenomenon~-e.g., when the individual is not

interested or when he has isolated his after-image from

the rest of the relevent region--it is more and more brought

to a common level by the surroundings and forms an mnambig-

uous answer to its stimuli. These lower functions in their

charecteristios should then be fairly similar in different
individuals in the same surroundings, if they were not formed
by central functions and thereby extricated from these -outer
surroundingse.

From the observations of these investigators it is apparent that
when a subject takes his seat in the laboratory, fixates a simple
colored stimulus and projects an after-image, he presents the psychol-
ogist with an opportunity to study much more of his functioning than
Jjust the anabolism and catabolism of visuel purple in his retina or
similar psychophysical feactors. As a person he is not without
feelings, questions, attitudes and emotions. He may wonder perhaps
what this experience is all about, whet the experimenter will think
of him and his performance, what will happen to him in the course of

or as & result of the experiment. He may look forward to the experiment
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with pleasure, dread, doubt, fear, anger, hostility, ete. He may dislike
the experimenter, he may have just had en argument with a friend, or he
may have just enjoyed a sumptuous dinner. More importeant than these
irmediate psychological states end basic to them is the subjeot's
cheracteristic mode of psychologiocal adaptation or "personality." Both
the subject!s characteristic mode of adaptation and the immedlate
psychological states which he experiences will have en effect on what
end how he perceives.

The use of the terms "attention,” "attitude,"” "arousal value,”
"expestation,” "suggestion,” "concentreation," "resistence to diverting
disturbances," "adaptable," "alert," "interest," etc., by previous
investigators emphasizes the role of immediate psychologicel states in
after-image performance. The work of Jaensch and especielly that of
Gudmund Smith, point up the fact that characteristic modes of adaptation
or personelity structure are reflected in the menner in which the subject
perceives the after-image.

The after-imege is thus seen as the result of an adaptive reaction of
the humen organism. In its various espects it is closely related to the
rest of the adaptive meohenisms of the person, those characteristics
commonly referred to collectively as "personality.” 1In fact, if
individual differences could be systematically interpreted, the after-
imege performence of & person might well be eble to tell us a great deal
about him. As Burrow and Syz (11) point out,

One might say that in man the eye serves as the
orgenism's main sentinel; it is one of its chief instruments
in making contact with the surrounding world. In focussing

upon pertinent espects of the enviromment, involuntery as
well as voluntery oomponents are involved. The eye movements
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are automatically correlated with the motor patterns of the
head and body, and they ere at the ssme time influenced by
the aims and attitudes of the organism as a whole. It is
to be expected, therefore, that the .behavior of the eye
should reflect in a measure the adaptive patterns of the
total organism of which it is a subservient and coordinated
parte.

Statement 2£ the Problem

The importance of an attempt to relate the duration of the negative
efter-images to porsonality charasoteristics lies in the opportunity to
make a clinical contribution to perceptual theory.

By the use of a clinical approach, the investigator brings to
the perception laboratory another method of selecting and contro lling
the kind of subjects used in the experiment, i.e., selection of the
subjects or analysis of the data on the besis of clinically determined
variables. At the same time, the use of the duration of the negative
after-image as a clinical instrument s certain important adventages
over meny other clinical instruments. The negative after-image provides
the investigator with & perceptual phenomenon which is es devoid of
experientially-acquired-emotional oconnotations as any perceptual
stimulus could be and which, at the same time, has little value as
a ocus to spatial orientation. In contrast to most clinical instruments,
it is relatively simple. Only the duration of the after-image is
neasured. Because the goal in the experimental or test situation is
not readily perceptible to the subjeot (long after-image durations
have no particular wvalue to the subject), there is a reasonsble chance
that after-image duration is independent, and the investigator may

feel considerably more secure about verying other experimental
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oonditions. In the absence of definite goals, faced with a stimulus
whioch cannot be interpreted as can a picture or ink-blot, or copied as
a design, or answered as a question, eto., the subject can only infer
from what he thinks the investigator expeots of him whet it is he is
supposed to produce in the laboratory. Thus the simplicity of the
experimental situation and the independence of the stimulus veriable
permit a clear-cut interpersonal relationship to exist between the
subjeot and the investigator in the context of which the behavior

of the subjeot can be studied.

The terms "attention," "expectation," "concentration,”™ "interest,"
etc., used to conceptualire psychological factors which played importent
roles in those subjects who reported after-imeges which were longer,
more clearly dofined or more stable than those of other subjects, would
seem to indicate that the former subjects, for one reason or another,
related themselves to the investigator or to the experimental situation
in a more effective way than the latter.

In many experiments experimental variables are deliberately
selected to manke certain that the subject will relate to or beccme
involved with the stimulus varinble es the term "ego involvement"
testifies. Murray (43) told his child subjects stories, for example,
to arouse their interest and thereby to insure thet the stimulus, feer
in this case, would impinge on each of them.

In other experiments, the investigator mekes certain the subjeot
will "cooperate” by choosing college sophomores who may feel they must
cooperate with the instrustor, or by paying subjeots, or by selecting

subjects who promise to take part until the experiment is completed.



In both cases, the subject either voluntarily or by subtle forms
of coeroior becomes involved in the experiment. The subject is said
to be motivated. He organizes himself sround the experimental tesk
while he is in the laboratory.

To organize himself around the experimental tesk in this particular
experimental situation requires of the subject that he devote himself
to fixeting the stimulus end afterward to the perception of the after-
image. In a sense, the subject becomes a "partner" of the investigator
in the experiment. For him the experimental task is paramount and
other needs, strivings and goals become secondary for the time being.
He must resist distraocting stimuli, whether internal or external
(ofs Smith, p. 7) and apply himself unreservedly to carrying out the
directions which the investigetor gives hime.

In order to be able to orgenize himself in this menner, the subject
must be intelligent enough to understend the directions he is given,
pessive enough to accept the directions, to permit the stimulus to
iminge upon him for as long as it is exposed snd to permit the image
to take its course, alert enough to respond immediately by whatever
means the experimental situation provides, etc., send motivated to want
to do whatever he will be called upon to do. A large number of
personality characteristics, including various kinds of motivation,
either singly or in combination, might be correlated with such an
orgenizatione.

When duration is the aspect of the after-image being studied,
the kind of motivation the subject brings into the laboratory becomes

important beceuse it determines how he will organize himself around
the experimental task,



If the subject takes part grudgingly only because he is required
to do s0, he may likely do as he is instruoted, but at the seme time
be seeking to get the task over as soon as possible and get out of the
laeboratory. His motivation derives from his obligation, direeot or
indirect, to the investigator; he experiences his participation a5 a
debt he has incurred which must be discherged quickly so that he can
go ebout his business. His relationship to the investigator is then a
nagative one from which he must escape, so he is organized around
getting out of the experimental situation.

The subject may be orgenized around getting out of the
exporimental situation for many reasons. He may experience the
investigator as o threatening figure from whom he must flee. He
may dislike the investigator. He may be hostile, negativistic or
ageressive and reject the investigator as he rejects most other people.
He may be preoccupied with personal problems, or he may merely have
an appointment with the dentist. Whatever the oase, he will experience
the experimental situation as somewhat frustrating, and as a result he
will be less able to passively permit the stimulus to impinge upon him,
and further, less able to sit patiently while the image takes its
course. It would be expected therefore that his after-imege durations
would be relatively short.

If, conversely, the subject were organized around the experimental
situation, it would be expected that his efter-image durations would
be relatively longe. His motivation would be to remain in the
experimental situation, not to flea from it. He could more freely
permit the stimulus to impinge upon him; in fact he would most likely

actively relate to the stimulus by concentrating on it, conseiously



resisting distracting stimuli end mainteining himself in an elert state
of readiness to respond to the imege when it appeared. In turn, he
would concentrate on the imege, holding on to its last vestiges, as it
were, so that he would be certain of complying with the directions to
accurately record the time of 1ts appearance and diseppearsnce. Such

a subject would continue to perceive the after-image indefinitely if
there were no physiological limits on the duretion of the image.

The motivation to organize around the experimental situation and
to remain in it must, in the absence of an attractive force from the
stimulus itself, derive either from the relatiomship of the subjeot
to the investigator or - from the personel geals and standards of the
subject himself. The subject in this perticuler experiment has no
other cues available to him to guide his beohaviocr. There are at lsast
two kinds of subjects, et opposite extremes of at least one continum,
who could so orgenize themselves: 1) those who ere strongly dependent
on the investigator for approval and therefore will expend their best
efforts to please him, end 2) those, who, while they are little
concerned about the approval of the investigator, are driven by their
own needs to do well.

The task of perceiving e negative efter-image, is, however, in
some respects similar to certain other visual tasks in that the subject
must make a discorimination between the image and the field on which it
is projected. Discrimination becomes increasingly important as the
imege fades and disappearss At this point deciding whether or not the

image is still present is much like deciding whether or not a light is



84111 flickering or a stimulus is bright enough to be seen. The subjeot
finds himself in en "area of decision." If the duration of the after-
image is related to the subjeot's ability to decide or to diseoriminate
in this menner, then this investigator would expect after-imege

duration to be correleted with visual tasks in which this kind of
"decision-meking" plays an important role.

An exploration of the relationship between after-image duration
and personality veriables might therefore take as its point of
departure the assessment of the role of motivation in the experimental
situation and the relationship of after-imege duration to visuel tasks
requiring discriminetion or "decision-mnking." There aro, however, no
tests of personality which purport to predict motivation in en
experimental situation nor is there a ready way of determining which
particular visual tasks might be related to after-image duration. To
take this approach one must therefore bogin somewhat arbitrarily by
using a commonly accepted assessment of personality variables and
certain more or less widely used disoriminating tasks in the hope
that these might yield trends and clues which might later be followed
up in more systematie fashion.

In this study, consequently, to explore the relationship of
personality charscteristics to after-image duration, the Minnesota
Multiphesic Personality Inventory (19) was used. In addition, the
Otis Self-Administering Intelligence Test, Higher Form, was used to
provide a check on previous reports (42, 49) that intelligence, too,
is an important factor in after-image perception. To explore pessible

relationships between after-image duration and visual disorimination
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tasks flicker-fusion thresholds end brightness thresholds for the
appearance and disappearance of the negative after-imege were
detsrmined.

Specifically, this study attempted to answer the following
questionss Is the duration of the negative after-image related to
any of the personality voriables tapped by the MMPI? If it 1s so
related, what inferences sbout personality structure, and especielly
motivation in the experimental situation, can be drawn from this
rolationship? 1Is after-image duration related to intelligence? 1Is
the duration of the nogative after-imeage related to flicker-fusion
thresholds arnd to after-image appesrence and disapposrance thresholds?
What evenues of research might yleld promise of additional information

about after-imege duration?



CHAPTER I

EXPERIMENTAL PROCEDURES

The subjects in this study were 26 students in the Menninger Found-
ation Sohool for Psychiatric Aides, 14 women and 12 men, ranging in age
from 18 to 47 with e mean age of 26.3. Each subject was given the
Higher Form of the Otis Self-Administering Intelligence Test and the
booklet form of the Hinnesota Multiphasioc Personality Inventory as
part of the entrance oxemination for the school, and was unaware of
the feet that these tests would be used es part of the present study.
Each subject was elso tested for visual acuity by means of the Snsllen
Chart. Although all 32 studsnts in the schocl were used throughout
the study in order to erouse a minimum of question among them, six did
not have 20/20 vision even with glasses and their results were
therefore not included as part of tho experimental deta. The students
were told that the procedures to which they were being subjected were
being followed in an effort to lesrn more ebout how pecpla see things.

After-Image Duretion: Each subject was tested for after-imege

duretion after he had completed his day's werk at 3:30 peme The time
of testing was held constant because of the differentisl between
morning end afternoon results demonstrated in the pilot studies (32)
end the results reported by Franz (6l). After-imags testing usually
took about 45 minutes.

The subject was seated in a chair =nd rested his chin on a chin
rest which was adjusted so that its height was comfortable for him.

The subject sew before him at a distance of 60 inches & black square
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of wood to whioh was eattached a small hendle. Two inches beyond the
bleck wooden piece, on the wall, was a neutral gray cardboard screen,
25 inches high by 22 inches wide, with a.bleck dot in its center. The
center of the gray screen was one foct higher than the bleck wooden
spparatuse To the subject's right was & telegraph key which was
connected to a Stendard Electric Timer. The experimenter sat at a
90-degree angle to the left of the subject, manipulating the apparatus
end recording the deta in full view of the subjeot, although the
subject could not ses the recorded data or the face of the timer,

VWhen the experimenter pulled the hendle on the black wooden
epperatus, from bshind the wooden plece there arose a white cardboard
field, seven end one-half inches square, in the center of which was
2 three-inch-square red field. In the center of this red field was a
black dot, plainly visible to the subject. When the experimenter
releesed the handle, the cardboard stimulus disappeared behind the
black wooden piece.

The room in which the testing was conducted had light green thick
plaster walls. Its window shades were taped shut. Illumination was
provided by three 25-watt white fluorescent bulbs five and one=half
feat above the base of the chin rest and one foot forward from ite.
Similar lights i1lluminated the rest of the room, yielding 23 foot=
candles of light on the stimulus and projection screen. From the
latter 9.96 foot-candles of light was reflected. (Recorded on &
Photovoltmeter, model 200.)

Each subjeot was instructed es follows:

When I pull this handle like this (doing so) & red

oard appears. When you see the red card, fix your gaze
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steadily on this black dot in the center (pointing to it).
Try not to blink your eyes or move your heed. As soon
8s the red card disappears, (dropping it) shift your gaze

to this

black dot on the grey cerdboard (pointing to it).

Vhen you do so, you will see a green snuare. Somotimaes
it will be a dark green, other times a light green,

perhaps

even 2 bluish green. As scon as you see green,

presc down on this key (pointing to the telegraph key)
and Xeop the key down until the groon disappears. VWhen
the greon goes away, take your finger off the key. If
it comes back again, press dovm on the key agesin. Press
down on the key whenever and as long as you see green.
When it seems as if the groen is not coming back agaein,
keop your eyes on the black dot for a little while longer

Just to
The red
wateh) after
key when the
diseppeared.

Tluctuetions

maka suro.

stimulus was then exposed for 50 seconds (timed by stop-

which the subject fixated the gray screen, pressing the
green after~image appecred and releasing the key when it
The exeminer recorded the latency, the number of

of the after-image and the totcl time of its duration.

Vhen 15 to 20 seconds elapsad without the subject's having sean the

after-imege eny more, the experimenter asked, "Is it all gone now?"

Upen receiving en affirmative answer, the experimenter said, "Now

close your eyes and tell me what you see." 1In mest cases the subject

reported that he sew a positive after-imege, describing it as a red or

Pink square which looked like the originel stimulus. Some subjects

50w no positive efter-image and these were instructed to keep their

oeyes closed for a little while to make certain that one would not

appear. After reporting the presence of a positive after-image, the

subject wes asked to report to the examiner when it had diseppeered.

He was then instructed to open his eyos, to sit beck end relax for a

ninute.

Each subject was presented with a red stimulus ten times for 50

seconds each

time, with 60 seconds to rest after the positive

a2]le-



after-image had disappeared or it was ascertained that the positive
after-image would not appear. The subject did not kmow how many times
the stimulus would be presented. After 55 seconds of the rest period
had passed, tho subject was asked, "Ready for the next one?", permitting
him five seconds to place his chin on the chin rest snd his hend on the
key.

During the rest period the experimenter asked the subject to
desoribe what he had seens These doscriptions provided the exper iment-
er with a check on the validity and acoursoy of the subject's parception,
the experimenter having leerned in pilot studies the charscteristics
of both the positive and the nepgetive after-image under the conditions
of the present experiment.

From experience the esxperimenter had learned that subjects almost
uniformly reported the negative after-image as a light green square,
that it tended to become dimmer each time it resppeared, that it
usually reappeared when the subject blinked his eyes, and that it
tended to disappear by moving to the right or left lower quedrant
of the projection field. Deviations from these deseriptions would
call the report of a subject into question. None of the reports of
the experimental group were questioneble.

Flioker-Fusion: The subjects reported to the laboratory a

second time, at the seme time of day, for tests of flicker-fusion and
after-image threshold. Each subject was told that he would be permitted
to becons adjusted to the dark room before undertaking the tesk at hend.
Five minutes was ellowed for derk adeptation.

The fliocker-fusion apperatus consisted of & General Redio Co.

Strobotac, Model 631-B, which was mounted in box so that its control
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kmob projeoted to the laft, und the experimenter wes able to read lts
illuminatod dial on top. A cardboard shield kept the light from the
diel frem the subjeot. Attached to the front of the box containing
the Strobotac was a tunnel 14 inches long into which the subject was
to look. Thc cdges of the open end of tho tunnel were covered with
spenge rubber. Both tunnel end box were tilted to an angle of aebout
30 dogreos to permit the subject to look into the tunnel without
strain. Tumnnel and box werc painted bleck inside and outside.
Betweon the tunnel snd the box was a piecs of treznslucent milk gless,
all of which was painted black except a circle of three~fourths of an
inch in diemetor in its conter. In addition there was a narrow slot
in which wore two pieces of cardboard. One plece, placed immediately
in front of the milk glass, covered the face of the glass except for
a hole in the center three-fourths of an inch in diemeter. £ second
piece of cerdboard could be placed in front of or removed from in
front of this opering to expose or ocut off the illuminetion.

The subject wes told to put his eyes up to the tunnel. The
experimenter then pulled the covering card from the apparatus showing
the subject the flickering Strobotac light through the three-quarter
inch oponing. The experimenter then seid,

You notice that this light is flickering. Vhen I

turn the lmob here on the side, the light graduelly stops

Tlickering until it gets to the point where it stops

flickering completely. Then, if T turn the knob the

other way, it begins to flicksr egein. (Turning the knob

to the point of maximum flicker) Now I want you to turn

this knob until the light just stops flickering.

The experimenter then plesced the subject's left hand on the Imob

end the subject adjusted the Strobotac to the point where the light
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appeared to stop flickeringe. The experimenter then covered the light
with the cardboard, recorded the reported experience from the dial,
which indiceted revolutions per minute, turned the knob to the highest
fusion point, and said,

Now edjust the knob to the point where the light
Just begins to flicker.

Ahgain the subjoct adjusted the knob, the experimenter covered the
light, reed the dial and readjusted the kmob. Five such readings werse

teken of flicker and five of fusion.

After-Image Threshold:s Following the lead of Bidwell (7) and

Lehmenn (32), an episcotister was constructed for the measurement of
the after-image threshold. From a halfeblack, helf-white disc, 10
inoches in diemmeter, a sector of 30 degrees was cut out to serve as
windows. Behind the disec, in the center of a white cardboard six
inches long by five inches high, were two red circles, side by side.
The circles were ono and one-half inches in diameter and one=helf inch
wide with white centers. Both disc end card were illuminated by a
60-watt bulb above the two. A box, 18 inches high, 11X inches wide
and 113 inches desp encased the entire apparatus. In the front of

the box, a semi-circular arc two inches wide was cut. In the front

of the arc were placed two polaroid discs four inches in diameter
which could be rotated through an sngle of 90 degrees. The center

of the polarcid discs were eight and three-fourths inches from the
top of the box. The handle by which the polaroid discs were
meripuleted also served as an indicator, pointing to a scale on which
was callbrated degrees of angle. When the polaroid discs were placed

at zero degrees, end the episcotister rotated at four cycles per

26



sgcond, the light reflected from the apparatus was at a maximum and
the subject sew the green after-image of the two red circles. As the
polaroid discs were rctated by the experimenter in the direction of

S0 degrees, the light wss gradually dimmed and the stimulus regained its
original red color. When the polarcid dises were again rotated in the
direction of O degrees, the green after-image reappoared. Thus two
valuos were obteired: 1) the after~image or green threshold, and

2) the after-imege diseppearance or red threshold. The speed of the
episcotistor was controlled by a Voltbox (Suporior Elsctroc Co.) so
that 1t remaired comstant at four cps, which was found to be the most
sultable speed under the present experimental conditions. A strobo-
scopic effect for control of speed was provided by & small black wheel
vith & yecllow sector which was attached to tho back of the moter
revolving the episcotister and which could be seen through a three and
ono-half inch opering in the back of the box.

After having ccmpleted the flioker-fusion tests, which usually
took less than 10 minutes, the subjcet took the chair next to the one
in which he had been sitting, pluced his chin on & chin rest 24 inches
from the opiscotister, and the light in the episcotister was turned on,
the polaroid discs bsing ot zero. The rest of the laboratory was still
dark. The experimenter said:

Tou will note that there are two green circles here.

However, as I turn this (doing so) they grow darker and

finelly turn to derk red. Then when I turn this back the

other way they become green again. XNow, I want you to

tell me at whet point the circles bacome completely red.

The xperimenter then turned the polaroid dises slowly until the

subject indicated that the turning point had been reached. The






experimenter then illuminasted the scale from which the readings were
taken with a tiny flashlight, shielding the scale so that the subject
could not see it. When the measurement was recorded, the experimenter
turned the dial to 90 degrees and said:

Now I want you to tell me at whet point the circles
become completely green agein."

The experimenter then turned the dial in the direction of zero
degrees until the subject indicated thet the circles were green, read
the measurement and started from zero degrees again.

Five readings of the after-image threshold (green) and five
readings of the after-image disappeerance threshold (red) were taken
in this manner. Usually these could be done in about five minutes.

This procedure completed the experimental tests.



CHAPTER III

RESULTS

The deta of the after~image duration experiment are contained in
detail in Teble I. Subjects in this and subsequent tables and figures
are numbered in the order of their meen after-image duration, the
subject with the longest mean duration being number 1. The data of
the flicker and fusion experiment are conteined in Tebles II and III,
respsctively. Table IV contains the after-image threshold date and
Table V the data on the after-imege disappearance threshold.

Dota on age, I.Q., ond the scores on the !MPI are presented in
Table VI. The L, K, and F scores on the MMPI are not presented
because all, with only minor exceptions, fell within the normal range.
Only Subject 20 hed an L score ebove 60 and that was only 63. No K
score fell below 40 and only one, that of Subject 23, fell above 70
at 74. Fo F score fellsbove 60. The scores which appear in Teble VI
are therefore velid scores.

If the scores in Table VI were normally distributed, seven of
them would be expected to fall two sigmas from the mean (below 30 or
ebove 70). Actually five scores do so, and of the five, three fall
in the Mf scale, which is primerily en interest scele. It may be
safely geid, then, that the scores in Table VI ere derived from a
population which is essentially free of vsychopathology, as far as
this test is concerned.

From Table I it can be seen that there ere wide variations in
after-imuge duration among the 26 subjects on each of the ten trials,

ospecially on the first triaml, end in the mesn duretions for the ten



TABLE I

AFTER-TMAGE DURATION IN SECONDS OF 26 SUBJECTS FOR TEN TRIALS
(Stimulus Duretion = 50 seconds)

Sub=  Trial 7Irial Triasl Trial Trial Trial Trisl  Irial 1rial 1Irial Meen SeDo
jeot 1 2 3 4 5 6 7 8 9 10
T 71.18 5belb 51d5  43.80 43.62 45.24 44.22 26.92  02.03 33.13  44.49 3.85
2 71.53 36475 46.48 39.04 42.42 31.15 21.15 22.81 25.58 21,57 35.85 14.68
3 81.45 34,34 22.48 31.03 34.61 28,61 25.03 25.19 30.15 17.79 33.07 16.88
4 41.89 31.10 25.21 27.92 24.70 24.89 25.67 23.54 25.79 19.25 27.00 5470
5 90,90 27.55 18.90 19.87 14.49 14.19 21.50 15.94 21.61 16.72 26417 21.90
6 41,19 15.10 27.43 25.99 30.17 23.61 21.08 18.91 27.14 22.88 25.35 6.44
7 22,20 21.04 27.68 29,71 29.24 24,93 21.87 25.06 22.61 23.00 24.73 3.02
8 52.17 15.69 15.59 30.61 21.48 21.91 27.37 20.29 17.84 21.23 22.86 12.45
9 42,72 21.74 15.82 24.44 16.49 17.47 16.04 23.95 15.88 22,37 21,69 7.75
10 44,25 29.93 19,07 17.61 20.79 19.70 19.01 11.27 18.85 15.42 21.59 8.76
11 82.07 19.68 15.58 15.27 10,08 11.71 13.07 11.70 10.94 11.05 20,12 20.82
12 22,32  10.33 17.42 18.75 15487 18,46 18.31 22,67 17.76 13.35 17.52 3.54
13 20.94 19.64 21.15 13.73 17.59 15.02 12,74 22.17 15.42 14,39 17.28 3.28
14 35.57 19.46 18.71 16468 17.25 15.02 15.66 9.91 8.20 13,14 16.96 7.08
15 33.67 18.86 19.53 14.22 11.16 13.03 12.56 16.48 9.67 6.68 15.59 7.10
16 29.06 24,44 17.29 11.19 13.15 17.05 7.46 13.97 9.87 11.24 15.47 6443
17 6.19  13.71 12.24 11.46 15.38 16.49 19.17 14.37 19.80 13.23 14.20 3.74
18 19.29 15.40 17.63 16456 13.49 10.13 11.03 13.20 9.64 11.14 13.75 3.17
19 28.24 18.77 14.48 12.53 10.94 12.16 7.78 11.48 3.12 15.86 13.53 6.21
20 264,54 7«40 3.67 5.08 17.90 17.41 16.03 10.77 7.87 15.39 12.81 6.72
21 30.45 15.56 9.56 8.20 10.78 9.32 13.24 8.06 10.11 B8.54 12.38  6.43
22 11.68 11.80 15.64 13.21 11.27 12.83 8.39 14.58 12.04 9.26 12.056 2.086
23 16,456 11.31 15,57 14.54 12,67 11.27 761 8.92 8.71 12.33 11.94 2.82
24 18,79 19.58 7.08 14,77 16.73 6e41 8.96 8.43 10.29 8.01 11.90 4.80
25 17.40 13.04 5.78 544 11.32 11.83 9,73 6472 8.71 11.04 10.10 3,48
26 5.08 11.31 6+89 6.97 679 9.10 12.18 9.35 17.81 14.78 10,03 3.79
Mean 37.06 20.71 18.76 18477 1B8.86 17.64 16.80 16.02 16.06 15.49 19.62
S.De  23.76 10.12 16.32 7.83 9.56 8425 7.99 6422  T7.83 5.83 13.02




TABLE II

FLICKER THRESHOLDS IN R.P.M. OF 26 SUBJECTS FOR FIVE TRIALS
(Multiply each figure x 100)

Sub- ~ Trial Trial Triel Trial Trial Hean S.D.
Jeot 1 2 3 4 5
1 23.1 20,0 20.4 19.7 16.8 20,00 2.00
2 23.6 23,5 22.6 22.6 21.2 22,70 27
3 15.4 15.0 16.2 14.1 14.3 15.00 .24
4 33.8 34.2 35.1 3542 33.0 34,26 +25
5 32,5 31.6 28.2 28.6 28.6 29.90 1.78
6 28.4 26.2 206 20.2 22.0 23.26 3.10
7 31.8 30.8 32.9 32.8 35.4 32.74 1.53
8 34,1 30,8 29.8 30,1 30.1 30.98 1.59
9 23.1 21.0 20.1 19.9 20.2 20.86 1.17
10 24,9 23,4 26,1 24.9 23.6 24.38 23
11 26.5 24.5 25.0 24.6 24.0 24,80 .27
12 32.7 27 .4 26.6 24.0 27.7 27.48 2.92
13 32,0 30.5 29.3 28.1 34.8 30.94 2.32
14 24,5 28.2 27.3 25.7 26.8 26450 1.28
16 23.4 21.6 22.9 24.0 24.5 23.28 1.00
16 32.0 33.0 279 271 30.8 30416 2.29
17 24.0 23.8 23.4 23.4 21.3 23.18 .28
i8 37.0 33.9 3246 33.5 34.0 34.20 1.48
19 22.3 21.7 22.0 21.8 22.2 22.00 22
20 34,1 303 31.7 28.4 32.9 31.48 1.98
21 32.6 30.5 28.5 29.4 29.5 30.10 1.40
22 22.8 24.1 24.6 28.4 23.7 23.92 «29
23 25.2 24.5 24.5 23.5 22,9 24.12 «25
24 30.1 30,3 29.5 28.6 29.3 29.56 «19
26 31,0 29.1 2745 2641 27.3 28.20 1.69
28 28.9 27.0 29.2 31.0 29.9 29.20 1.31
Mean 28.1 26.8 262 25.8 2644 26467
S.D. 4,9 4,5 4,7 4.8 5.6 4,66




TABLE III

FUSTON THRESHOLDS IN R.P.M. FOR 26 SUBJECTS FOR FIVE TRIALS
(Multiply each figure x 100)

Sub- Trial Triel Trial T Trial T Irial Meen SeDe
jeoct 1 2 3 4 5
1 21.0 21.8 22.9 23.2 22.5 22.28 «25
2 26.4 23.0 22.3 22.7 21.9 23.06 1.22
3 15.5 15.5 16.6 1643 16.8 16.04 1.87
4 27.3 27 .4 28.3 28.2 30.4 28.32 1.11
5 26.1 28.7 26.3 26,1 26.5 26.74 .21
6 22.4 22.9 22.2 22.4 22.3 22.44 24
7 29.9 28.6 30.2 32.4 35.4 31.10 3.49
8 32.5 32.3 30.4 29,9 30,9 31.20 1.02
9 17.2 19.3 19.3 19.5 19.3 18.92 .27
10 24.4 24.5 24.8 24.7 24.3 24.54 «20
11 19.4 21.9 21.8 22.8 22.5 21.68 1.20
12 23,3 24.9 24.1 24.8 23.4 24.10 .21
13 24,3 21.7 21.3 22.8 21.5 22,32 1.11
14 22,9 23.5 23.0 24.8 23.6 23.56 21
156 2646 23.0 23.5 23.8 24.3 24.24 1.25
16 2645 26.0 25.8 25.0 2641 25.88 «50
17 19.7 21.2 21.7 21.9 20,7 21.04 .24
18 31.0 37.0 28.7 33.8 35.0 33.10 2.93
19 20.8 21.0 21.8 21.9 22.1 21.52 .16
20 31.3 30.0 29.3 27.6 27.6 29.16 1.42
21 27.1 24.5 24.2 23.8 23,5 24.62 4,06
22 16.9 19.5 19.4 20.0 19.0 18.96 1.07
23 18.4 23,2 24.0 25.0 22.7 22,66 2.47
24 24.2 26.9 26.8 25.5 2645 25.98 1.01
25 22.0 23.4 23.1 22.0 22.1 22.52 .19
26 25.1 2645 24.2 24,1 26.4 25.06 o27
Hean 23+9 24.5 24.1 24,4 24.5 24.19
S.D. 4.4 4,6 3.1 3.6 4,2 4.36
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TABLE IV

AFTER~IMAGE THRESHOLDS (In degrees of arc) OF 26 SUBJECTS FOR FIVE TRIALS

Sub~ Trial " Triel Trial Trial ~ Trial Mean S.D.
Joct 1 2 3 4 5
1 676 45.0 49.0 42.5 47.5 48.30 5.10
2 47,0 52.0 44.0 44.0 45.6 46,50 2.96
3 3546 27 .5 35.0 29,0 36.0 32.60 3.569
4 45.5 35.56 43.0 42.5 40.5 41.40 3.35
5 51.6 49.5 5245 49.0 43.5 49.20 312
6 3545 41.0 35.0 34.0 35.5 36.20 2.46
7 63.5 60.0 64.5 61.5 65.0 62.90 1.88
8 23.0 24.0 27.0 28.0 38.0 28.00 5.32
9 47 .0 44 .5 4645 50.6 54.0 48,50 3436
10 52,0 49.5 44.6 45.0 44,0 47 .00 3.17
11 34.0 22.0 20.0 30.5 21.5 265.60 5.58
12 41.0 51.5 45.5 46.0 42,5 45.30 3.61
13 39.0 37.0 35.5 36.0 33.5 36420 1.80
14 39,0 34,5 40.6 45,5 39.0 39.70 3.52
15 11.5 18.5 9.0 9.0 16.0 12.80 3.82
16 51.0 5540 59.0 49,0 3545 49.90 7.97
17 44,5 5645 56.0 57 .5 57«6 54.50 4,98
18 41.5 39,0 42,0 43.56 58,0 44.80 8475
19 50,0 40.0 46.0 33.5 33.5 40.60 6461
20 43,6 14.5 40.0 37.0 43.0 35460 10,80
21 50,0 40.0 48.5 47.5 47.0 46.60 3.45
22 35.0 41.0 46.5 39,0 48.0 41.90 4.80
23 41.0 2645 370 37.0 39.56 36420 5.08
24 57 .5 5345 52.5 54.5 550 54460 1.68
25 44,5 45.5 5540 50.0 55.5 5010 4.59
26 44.5 46.0 42,0 47.0 40.0 43.90 2.57
Mean 43,2 40.3 42.9 41.8 42.8 32.26
SeDe 5¢3 12.2 4.6 10.7 11.0 10.10
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TABLE V

AFTER-IMAGE DISAPPEARANCE THRESHOLDS (In degrees of arc) OF 26 SUBJECTS FOR FIVE TRIALS

~gg=-

Sub=- Trial Triel Trial Trial Trial Mean SeD,
joct 1 2 3 4 5
1 656.5 47 .0 49,5 55.0 61.5 54.00 5.17
2 59,5 70.0 46,5 58.0 56.5 58.10 679
3 63.0 57 .5 54,0 55.0 65.0 58.90 4,36
4 60.6 68,0 65.6 68.0 €61.0 64.60 327
5 69.5 61.0 625 62.0 685 64.70 3.65
6 6556 59.0 56.0 60.5 59.0 60.00 3.11
7 86,0 86.0 84.5 8345 86.0 86.20 1.02
8 46,0 44,0 33.0 40.0 54,0 43,40 6.91
9 83.0 T35 77 .0 75.0 81.0 7790 2.99
10 66.0 64.0 6045 58.0 69.0 61.50 303
11 755 79.5 8045 8l1.5 83.5 80.10 2.65
12 T35 6545 61.0 67 «5 65.5 66460 4,05
13 68.0 675 62.0 67 «5 675 66450 225
14 54.0 55.5 53.5 5345 58.5 55.00 1.20
156 45,0 44,0 45.0 47 .6 37 .0 43,70 3.54
16 6640 69.0 77«5 70.5 63.0 69420 4,88
17 66.0 66.5 €8 .0 73.0 73.0 69.30 3.09
18 83.0 7540 79.5 T74.5 73.0 77«10 3463
19 50.0 54.0 §7.56 49.5 55.0 53.20 3.04
20 775 82.0 635 6940 63.0 71.00 7 .58
21 5l.0 51.0 50.0 5445 56.5 52 .60 2447
22 60.0 70.0 56.0 5846 58.0 60.50 4,91
23 53.0 595 49,6 6640 56.0 56.80 5.66
24 71.0 71«5 72.5 66.0 65.5 69.30 294
26 €9.0 €645 62 .0 53.0 53.0 60470 6467
26 5245 64.5 67 .5 54.5 67 «0 6l.20 6440
Meen 64,2 64.3 61.3 6245 63+8 6310
SeDe 11.4 10.8 3.9 7«5 10.3 9.60
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TABLE VI

AGE, I.Q., AND MINNESOTA MULTIFHASIC SCORES OF 26 SUBJECTS

Sub=  Age IeQe Minnesota Multiphasic

Ject Hsf5k D Hy P44k MF Pa Pt#1k ScAlk Maf2k

1 22 107 50 59 58 53 48 64 74 61 66

2 37 113 54 61 48 43 51 50 51 52 43

3 21 119 60 56 58 56 41 56 58 58 68

4 27 103 48 51 56 48 63 56 51 54 49

6 18 114 49 39 60 55 51 56 54 67 66

6 31 108 49 46 62 €6 71 4 56 72 72

7 27 113 44 42 52 53 63 53 46 50 68

8 23 116 54 61 56 55 69 56 44 49 55

9 28 117 47 46 54 50 67 44 52 46 50
10 22 97 50 61 50 53 63 47 59 56 70
11 36 117 49 58 56 59 86 56 €0 63 66
12 19 117 52 61 50 68 26 47 58 50 58
13 26 131 44 61 50 57 65 67 50 54 52
14 19 107 50 66 52 44 63 64 53 54 40
16 28 99 58 36 54 39 53 61 46 55 60
16 21 116 44 34 43 51 63 50 44 52 40
17 26 104 50 47 &6 55 43 44 50 46 63
18 27 99 41 47 52 68 88 53 58 46 66
19 24 121 47 39 45 62 57 60 50 51 60
20 27 107 46 51 46 55 43 58 55 58 52
21 31 115 44 38 40 43 30 53 38 41 60
22 20 98 37 44 45 48 53 50 43 4 63
23 30 107 54 68 56 67 63 56 58 65 66
24 23 95 41 4 34 41 90 53 44 50 60
25 47 113 42 44 43 48 49 53 36 36 40
26 27 106 50 51 52 57 48 41 43 44 43
Mean 263 109.96 48.28 48,04 51,08 53.68  57.58 63.08 51.19 52.35 57.54
SeDe 647 8448 5,24  T.18 6.46 8.02  15.39  6.27  7.97 7.80 7.08




trials. The longest after-imege durstion is that of Subjset 5 on
Trial 1, 90.90 seconds, and the shortest that of Subject 20 on
Trial 3, 3.67 secondss The meen after-image duration for all 26
subjects on all ten trials is 19.62 secondse.

From Figure 6 it can be seen that the typical curve for after-
image duration for ten trials is hyperbolie, sloping sharply from the
first trial to the second, sloping less sherply from Trial 2 to Triel
3, maintaining a plateau over Trisls 3 to 5 and then sloping
asymptotically for the remaining trials. This curve is the inverse
of the usual learning curve in that the optimal performance here
ocoure on the first trial. The subject's efter-image duration, as a
rule, does not increase, but more likely decreases after the first
triel, suggesting the probability that inhibiting factors come into
play end their offects cumulate as the triels progress.

Figure 7, which contrasts the mesn after-imege duration curves
of the 13 subjects with the longest mean efter-imsge duration for
10 trials end the 13 subjects with the shortest mean after-image
duration for 10 triels, indicates that the two groups differ most
sharply in the mean duration of the first after-image, although the
mean level which the longer after-image duration subjects meintain
is consistently higher than that of the shorter after-imege subjects.

Table I indicates also that there tends to be less variation
&mong the subjects as the trials progress and this is borne cut
furthar by Figure 8.

Figure 8 indicates that there is a characteristic curve for each
subjeot. It emphasizes further that the duration of the initial

&fter-image eand the rate of decreasse between the first and second

-3 T
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after-image are significant aspects of the after-image phenomenon,

and that it is in the first trial that the greatest variation emong
subjeots occurs. For some subjects, however, the initial after-image
differs little in duration from the other nine images; for other
subjects the initial after-image is shorter than the remeining imeges.

Figure 8 demonstrates in another way what Figure 7 also shows.

In Figure 8 the curves illustrative of those five subjects with the
longest initial after~imeges differ markedly from those of the five
subjects with the shortest initlal after-images, the latter curves
tending to epproech a flat straight line in contrast to the hyperbolic
curves of the former,

Efforts to quantify the relationship between the initial after=-
imege and the remaining imsges by computing an index of after-image
duration for each subject yislded no measure which wes more meeningful
and discriminating than the meesn duration of the ten trials.

To doetermine the reletionship of the duration of the negative
after-image to the other variables followed in this study, the subjects
were divided into two groups, the 13 having the longest mean after-image
durations end the 13 having the shortest meen after-image durations.
The differences between the means of these two groups on the other
veriables followed were then tested for their significence. Taeble VII
i1llustretes these differences and their significance. In Table VIII
are listed the Pearson product moment corrslations between after-imape
duration and the other variebles.

From Teble VII it can be seen that of all the procedures used,

only the Hy scale of the MMPI ylelded highly significant differences



TABLE VII

SIGNIFICANCE OF DIFFERENCES BETWEEN 13 SUBJECTS WITH LONGEST MEAN AFTER-
IMAGE DURATIONS AND 13 SUBJECTS WITH SHORTEST MEAN AFTER-IMAGE DURATIONS
ON OTHER VARIABLES

Variable Hean of Mean of Difference t P
Subjects Subjects
With Long With Short
Mean AI Mean AI
Durations Durations
(N=13) (N=13)
1.q. 108.6 106.7 1.9 Y3 pe—
Age 25.8 27.1 1.3 T R
Flicker 25.9 2743 1.4 o756 meee-
Fusion 23.9 24.7 0.8 51l memew
After-Image
Threshold 42,2 41.8 0.4 09 ewn--
After-Image
Disappearance
Threshold 64.8 61.5 33 84 weuew
Minnesota Multi-
phasie
Hs £ bk 50.0 4645 3.5 1,76 ===-=
Hy 54.6 47 .6 7.1 3.24 <1%
Pd £ 4k 55.0 52.2 2.8 99 mmme-
MF 58 .0 57 02 0 08 .14 iadaded ind
Pa 53,3 52.8 0.5 R B
Pt £ 1k 54.8 47.5 7.3 2.55 2%
Se £ 1k 5545 49,2 6e3 2,39 5%
Ma £ 2k 59.5 64.8 4.7 1e21 ===--

=il =



TABLE VIII

PRODUCT MOMENT. CORRELATIONS OF MEAN AFTER-IMAGE DURATION WITH OTHER
VARIABLES FOR 26 SUBJECTS

Variable Correlation With P
Mean After~-Image
Duration
I .Q . . 17 -
Age -.08 -
Flicker -.38 eppr «5%
Fusion -.06 -
After-Image Threshold .09 -
After-Image Disappearance
Threshold 23 -
Minnesota Multiphasie
Haf 6k 44 5%
D »33 -
Hy +63 1%
Paf 4k -.05 -
MF =407 -
Pa 26 -
Ptf 1k .59 1%
Sef 1k 46 5%
Mayf 2k o5 -




(Pm {1%) between subjeots with long mean after-image durations and
subjects with short mean after-image durations, although the Pt seale
yielded differences which may be accepted as significant (27 level).

The D scale and the Sc scale yielded differences significent at the

5% level, a finding not unexpected inasmuch as Se¢ is known %o be
correlated with Pt (rzf +83 emong normal cmses in the validation
vopuletion) and high D scores ere often found with high Hy scores (37)).

When each of the other experimental variaebles was correlated with
efter-image duration (Table VIII), correlations, significantly differont
from zero at the 1% level, were found botweon after-image duration and
both the Hy and Pt scales, respectively #.53 and ¥.59. MMPI scales Hs
and Sc¢ ylelded correlations of /}44 and {}45, significantly different
from zero at the 5% level. The relationship between Sc and Pt has been
noted above. Hs is elso frequently found to vary positively with Hy
(rc/.52 emong normal cases in the validatior population); Hs, D, end Hy
are sometimes referred to as the "neurotic triad" (60).

When the after-image duration curves of the five subjects who had
the highest Hy scores end those five subjects who had the lowest Hy
scores were plotted as in Figure 9, little overlap was evident between
the two groups. For the most part the curves of the high Hy subjects
are marked by very long initial after-images, followed by e sharp
decrease in duration for the remainder of the images. But even the
shorter durations of the Hy subjects on Triasls 2 to 10 are in general
longer than those of the low Hy subjects. These differences become
even more marked if only the three highest and lowest subjeots are
oompered. The same general observations may be made of Figure 10 in

which the after-imapge duration curves of subjects high and low on Pt

b=









are plotted, except that there tends to be slightly more overlapping
on the Pt scale between the two groups and a wider variation among
the subjects high on Pt.

Inasmuch as the most significant differences end most significant
correlations were found to be between aftsr-image duration and the Hy
end Pt scales, item analyses of these two scales were dons. These
analyses are found in Tables IX and X, respectively.

Subjects with long after-image durations yielded a total of 236
enswers in the direction of high Hy scores, while subjects with short
after~-images enswered 195 times in thet direction. On the Pt scale,
subjects with long after-image durations gave 127 replies in the
direction of high Pt scores in contrast to 103 answers by those with
short after-image durations.

Further analysis of the questions disclosed that on the Hy scale,
Questions 6, 12, 71, 129, 160, 163 and 201 distinguished between the
long efter-image duration group and the short efter-image duration
group on the basis of an arbitrarily edopted oriterion of a difference
of three answers on each question between the groups. On the Pt
scale, Questions 36, 94, 152, 159, 183, 217, 337, 356, and 362
distinguished between the two groups on the same basis.

When the differences betwsen the two groups in the numbers of
enswers each group gave to the respective questions were subjected to
a ohi square test corrected for discontinuity, a rigid test with a
large correction faotor which did not allow precision, only three of
the questions, 129, 160 and 183 differentlated between the two groups
at the 5% lavel of confidence as Table XI shows. By chance, from a

total of 97 quostions of the Hy and Pt sceles five questions might

-47 -



TABLE IX

AHALYSIS OF ANSWERS ON MMP) HY SCALE GIVEN BY 26 SUBJECTS
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TABLE X

AHALYSIS OF ANSWERS ON MMP] PT SCALE GIVEN BY 26 SUBJECTS

QUES~ KEY
TION _ ANS.

Lone MEAN AFTER-IMAGE SUBJECTS
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TABLE XI

SIGNIFICANCE OF THE DIFFERENCES ON 16 SELECTED ITEMS OF THE MMPI Hy AND Pt
SCALES BETWEEN 13 SUBJECTS LONGEST AND 13 SUBJECTS SHORTEST IN MEAN AFTER=
IMAGE DURATION

Question No. of Answers No. of Answers Chi® P

No. in Direction of in Direction of (Corrected
High Hy & Pt Scores High Hy & Pt Scores for discone-
(Long Mean AI Group) (Short Mean AI Group)  tinuity)

(af=l)

6 6 3 <61 -
12 9 4 2.46 -
36 5 2 .78 -
71 4 0 2,73 -
94 4 1 .99 -

129 10 4 3.87 .05
152 5 1 1.95 -
159 3 0 1.61 -
160 5 0 3,96 < +05
163 6 1 3'13 005-010
183 1 7 4.61 .05
201 6 2 1.62 -
217 5 1 1.96 -
337 0 4 2.66 -
356 3 0 1.51 -
362 4 1 «99 -

=50~



have been expected to differentiate significently between the two
groups.

The 16 questions, together with the appropriate reply for high
Hy and Pt scores and the number of subjeots in the long and short
after-image groups who answered in that direction, were as follows:

6. I like to read newspaper articles on crime. (F) (6-3)

12, I enjoy detective mystery stories. (F) (9-4)

36+ I seldom worry sbout my health. (F) (5-2)

71l. I think a great many people exaggerate about their
misfortunes in order to gain the sympathy and help
of others. (F) (4~0)

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

(T) (4-1)

129, Often I can't understand why I have been so cross
and grouchy. (F) (10-4)

152. Yost nights I go to sleep without thoughts or ideas
bothering me. (F) (5-1)

159, I cannot understand what I read as well as I used
to. (T) (3-0)

160. I have never felt better in my life than I do now.
(F) (5-0)

163. I do not tire quickly. (F) (6=-1)

183, I am ageinst giving money to beggars. (T) (1-7)

201. I wish I were not so shy. (F) (6=2)

217. I frequently find myself worrying about something.
(1) (6-1)

337. I feel anxiety about something or someone almost all
the time. (T) (0-4)

356« I have mores trouble concentrating then others seem
to have. (T) (3=0)

362. I am more sensitive than most other people. (T) (4-1)

Question 183, the only one on the Pt scale which differentiated
significantly was answered more frequently in the direction of a high
Pt score by the subjects with short mean after-image durations then
those with long meen durations, while Questions 129 and 160 from the
Hy scale were answered more frequently by the long after-image duration
group.

Flicker and Fusion: The data of the flicker and fusion experiment

are contained in Tables II and IIX respectively. The mean flicker

~5le



threshold is 2667 r.p.m. with an S.Des of 466 r.p.m., the individual
means renging from 1500 r.p.me to 3426 r.pemes The mean fusion
threshold is 2419 r.pems with an S.Ds of 436 r.pems, the individual
means ranging from 1604 r.pem. to 3310 repe.m.

When the mean flicker threshold for the 26 subjects on each of
the five trials was computed and the five meens were plotted, end a
gimilar curve was taken from the msans of five fusion trials for the
26 subjeots, the curve of the means of five flicker trials was seen
to differ markedly in both shape and level from that of the means of
the five fusion trials, as Figure 10A illustrates. Seen from another
point of view, when a t~test of the difference in the mcans of the
26 subjects on flicker and fusion was computed (Table XII), the
mean difference was found to be significent beyond the 1% level of
confidence, as a result of which flicker and fusion were treated
separately.

The fact that flicker thresholds tend to be higher than fusion
thresholds was also reported by Knox (30), although he made no
statistical test of the significance of the difference. Figure 11
indicates further that the higher the flicker threshold, the
greater the difference tends to be between flicker and fusion levels.

The negative correlation of =-.38, epproaching significence at
the 5% level, found (Table VIII) between after-imege duration and
flicker thresholds tend to confirm the previously stated expectation
that such a correlation should ococcur if the after-image duration
were dependent in part upon such psychophysiological thresholds.

After~Image (Green) and After-Image Disappearance (Red)

Thresholds: These thresholds, because of their wide end significsnt
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TABLE XIX

MEAN FLICKER-FUSION THRESHOLDS IN HUNDREDS OF R.P.M. OF 26 SUBJECTS FOR

FIVE TRIALS
Sub~ Mean SeDe Mean SeDe
Ject Flicker Fusion
Threshold Threshold
1 20,00 200 22.28 «2b
2 22.70 27 23.06 1.22
3 15.00 24 16.04 1.87
4 34426 25 28.32 1l.11
5 29490 1.78 26.74 21
6 23.26 3410 22.44 24
7 32.74 1.53 31.10 3.49
8 30.98 1.59 31.20 1.02
9 20.86 1.19 18.92 27
10 24,38 23 24,54 «20
11 24.90 27 21.68 1.20
12 27 .48 2.92 24,10 21
13 30.94 2.32 22.32 1.11
14 26450 1.28 23.56 21
15 23.28 1.00 24,24 1.25
16 30.16 2.29 25.88 «50
17 23.18 28 21.04 24
18 34.20 1.48 33410 2.93
19 22.00 22 21.52 16
20 31.48 1.98 29.16 1.42
21 30,10 1.40 24.62 4.06
22 23.92 «29 18.96 1.07
23 24,12 25 22.66 2447
24 29.58 <19 25,98 1.01
25 28.20 1.69 22452 »19
26 29.20 1.31 25.06 27
Yoan 26467 24,19
S.D. 4.66 4.36
Mean Difference (FL-FU) a 2.48
df = 26
t (oorrelated measures) = 4.62
P =<1%

w54=
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differences (Table XIII and Figure 12) were also trosted separately.
Table IV, containing the after-image threshold date, indicates that
the mean after-image threshold is 42.26 degrees, S.D. 10.10 degrees,
the individual means ranging from 12.80 degrees to 62.90 degrees.
Table V shows the mean after-image disappearsnce threshold to be 63.19
degrees with an S.D. of 9.60 degrees, and the range of individual
meens from 43.40 degrees to 85.20 degreese. In both after-image
(green) and after-imnge disappearsance (red) thresholds, as in flicker
and fusion and in after-image duration, characteristic individual
differences in curves aro apparent from inspection of the data.

The after-image threshold and the after-image disappearance
threshold ylelded insignificant correlations of #.09 and #.23
respectively, with efter-image duration (Table VIII). Under the
conditions of this experiment, therefore, no relationship can be
said to have been shown between aftor-imaege duration and after-image
threshold or after-image diseppearance threshold.

Comparison of Taebles V and VI with Tables II and III indicates
that after-image thresholds tend to vary more widely intra-individually
than do flicker and fusion thresholds and probably reflect greater

error of measurement.

Discussion

Although significent differences were found on both the Hy and
Pt scales of the MMPI between subjects with long and short meesn after=-
image durations, the interpretations which can beo made from these

differences on the scales are somewhzt limited beceause the litersture



TABLE XIII

MEAN AFTER-IMAGE AND AFTER-IMAGE DISAPPEARANCE THRESHOLDS IN DEGREES OF
ANGLE OF 26 SUBJECTS FOR FIVE TRIALS

Sub- Mean S«D. Vean After- SeDe
jeot After~Image Image Disappearance
Threshold Threshold
1 48.30 5.10 54,00 5.17
2 46.50 2.96 58.10 6.79
3 32.60 3.59 658.90 4.36
4 4] .40 3435 64.60 3427
5 49,20 3.12 64.70 3.6b
6 36420 2446 60.00 3.11
7 62 .90 1.88 85.20 1.02
8 28.00 5.32 43,40 6491
9 48,50 3436 77 .90 2.99
10 47 .00 3417 61.50 3.03
11 256.60 5.58 80,10 2465
12 45.30 3.61 66.60 4,05
13 36420 1.80 66460 2425
14 39.70 3.62 65.00 1.90
15 12.80 3.82 43.70 3.54
16 49 .90 7 .97 69.20 4.88
17 54,40 4,98 69.30 3,09
18 44.80 6476 77.10 363
19 40.60 6.61 53.20 3.04
20 35460 10.80 71.00 758
21 46,60 3445 52460 2.47
22 41.90 4.80 60,50 4,91
23 36420 5.08 56.80 5.66
24 54.60 1.68 69430 2.94
25 50.10 4,59 60.70 6467
26 43.90 2.67 61.20 6440
Mean 42,26 63419
SeDe 10.10 9.60
Mean (AIDT-AIT) = 20.93
df. « 650
t = 2.59
P =<2%
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literature on the MMPI yields little by way of description of the
character struotures of normal subjects who score high or low on
these scales. With regard to the Pt scale, Meehl and Hathaway (46)
say:

eeelt is..erather cheracteristic of psychasthenio

persons to express high and often unattainable ideals of

perfection and achievement; whereas at the same time

they are prone to be excessively self-criticale..

Of the hysteric subjects, Meehl (39) says only that the questions
on the Hy soale indicate that theseo subjeots think of themselves as
being possessed of unusually good social and psyéhiatric adjustment.
He reports further that the most potent items on the Hy scale for the
detection of hysterics and hysteroid temperaments reflect the
systematic distortion of the hysteric's conception of himself.

The subjects on whom the scale was validated were seleoted on the

basis of psychiatric diagnoses of hysteria which were based upon the

classical hysterical gymptomatology: belle indifference, lack of

insight, facility of repression and dissociation, "impunitiveness"
of reactions to frustration.

In their factor analysis of the MIPI scales of normal subjects,
Wheeler, Little, and Lehner (60) found two major factors, one with
its maximal loadings on Sc and Pt, and the other with its maximal
loadings on Hy and K. The former factor they interpreted as
indicating primarily concern with one's self. High loadings on
the So end Pt scales seemed to them to reflect the encapsulating
withdrawal of a schizold type including excessive concern with

compulsive needs. Of the Hy scale, they say only that



eeeThis factor seems to reflecte..the neurotic picture
of adjustment...the ego defenses are intacte...Perhaps one
of these ego defensive mechanisms is indicated by the
positive loading of .510 on the Pa scale. This suggests
that the paranoid projections serve more as a neurotioc
defanse in the normal group than as a component in the
schizoid pattern indiceted in Factor I.

From these considerations it may be at least tentetively concluded
that subjects who score high on the Pt scale have high and exacting
standards for themselves and at the seme time they tend to depreciate
their own efforts. In this experiment they would be expected to
organize themselves around the experimental tesk, to accept the
experimental directions and follow them as closely es they could,
and to exert themselves in the performance of the task. Inasmuch
as they are not likely to be satisfied with their performence of the
task, especially since no definite goals are set by the Investigator,
it is probable that they would continue to exert themselves somewhat
more than other subjects even when the task is no longer novel and
their interest wanes.

Subjects who score high on the Hy scale may perheps be said to be
attempting to present to themselves and to people about them an ideal=-
istioc picture of themselves. Thelr motivation to perform well, when
they do, derives primarily from the people around them to whose demands
and opinions they are attuned. In the experimental situation they
would be expected to organize themselves around the experimenter,
seeking to merit his approval by fulfilling the task he sets for them.
In the laboratory, therefore, the hysterics, too, would be expected
to accept the experimental directions, and cerry them out as well as

they could, and to sustain their effort more than other subjeots.
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It is not inappropriate, therefore, to consider that both groups
of subjects, those who scored high on Pt and those who scored high on
Hy, woro motivated to remain in the experimentzsl situation and that
this kind of motivation reflected itself in the duration of the
negative after-image when they were compared with other subjects
whose mean age, mean I.Q., and visual aculty was not significantly
different from their own, and who presumably were not so dependent
upon the investigator or driven by their own stendards.

Statistical analysis of the 16 questions from the Hy and Pt
scales, which were arbitrarily chosen on the basis of a difference
of three enswers to each question betwesn the groups, yielded only
three questions which differentiated significently between the long
and s.ort after-image groups. Five questions which differentiated
significantly might have been expected to occur by chance in the
two soales. Inferences from the three questions would therefore be
highly questionable. Yet, since the two groups differed significently
on both scales, it is perhaps permissible to draw some speculative
inferences from the 16 questions taken from both scales which offered
the most promise of providing cues to the reasons for the differences.

Negative replies to Questions 6, 12, and 129, for example,
suggest that the subjeots who replied thus tend to repress their
aggressions and to avoid aggressive stimull; they are probaebly
therefore more ocompliant in their relationships with others.

Negative replies to Question 36 imply self-concern which in normals
perhaps also includes eoncern about personal behavior. Negative
replies to Questlons 71 and 183 taken together with positive replies

to Question 362, suggest sensitivity towerd, feeling for and

=Fl~-



ldentifiocation with others, a combination which might indicate that
the behavior of the subjects involved is governed in a large measure
by what they think others will think of thems Negative replies to
Question 152, when seen together with positive replies to Questions
94, 217, and 356, suggest that the subjeocts who replied in thet
menner are very much concerned about what they have done or will do
and that this concern is strong enough to be distraoting on some
occasions. Perhaps it would not be too far=fetched to assume that
negative replies to Question 163 refleot the result of this conflict
end concern-=diffioulty in sustalning interest and effort=-=since
many of the noted replies to the five questlions were given by the
seme subjeots (see Tables IX and X).

It is interesting to note that Question 163 was answered
negatively by elmost half of the long after~image subjects and only
one of the short after-image subjects, and further that the ourve
of the long after-image group in Figure 7 dropped much more sharply
after the first trial than did that of the short after-image group.
When this drop was pointed out above (ps 37) it was suggested that
inhibiting factors might be at play. The self-depreciation of
subjeots high on the Pt scale might well result in & waning of
interest and attention, and the long after-image subjects were seen
to be higher on the Pt scale than short after-image subjects. Thus
it is not unlikely that the "inhibiting factors" are waning of
interest and attention.

Positive replies to Question 159 and negative replies to
Question 160 would seem to fit into the self-depreciatory pattern

described by Meehl and Hethaway. Negative replies to Question 201
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might possibly be part of an effort to maintain an approved and
acceptable front. Negative replies to Question 337 would seem to
indicate that the subjects who replied negetively were relatively
free from crippling anxieties.

More replies in the directions noted above were given by the long
after-image group than the short after-image group. It might be said,
then, that in general there appears to be a tendency for the subjects
with long mean after-image durations to be more compliant, more
concerned with themselves, their behavior and the fronts they present,
more sensitive to the opinions of others, more driven by internal
pressures to attain perfection, and more self~depreciatory than
subjects with short mean after-imags durations.

These general trends tend to support and make more explicit the
all too brief deseriptions of subjects high on the Hy and Pt scales
offered by Mesehl and Hathaway. They also tend to make more reasonable
the tentative conclusion, drawn from Meehl's descriptions, that long
after~images subjeots are in generel differently motivated then short
efter-image subjects and that the longer after-imsge durations reflect
this different motivatione.

The general descriptions of the high Pt and Hy subjects above
permit the inference thet these subjects have as conspicuous personal=-
ity characteristics: 1) high persondstanderds, end 2) dependence on
others for approval and self-esteem. It may be further inferred that
these characteristics would serve to métivate those subjects in whom
they were conspicuous in the direction of remaining psychologically in
the present experimental situstion when the subjects were once placed

in it.
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The speculative inferences drawn from the questions suggest
specific underlying traits which might be further investigated.

On the basis of the inferred motivation in the experimentel
situation and the after-imege duration results, one may speculate on
what the subject exporiences when he fixates the stimulus and projeots
en after-images. Since the individusl curves of after-imege duration
reflect marked and characteristic individuel differences and inferences
ebout motivation can be made only in gross terms theas speculations
must perforce bs limited to the two groups in this experimont.

When the mean after-image duration curves of those with long
mean after-image durations and those with short moean after-image
durations ars plotted as in Figure 7, it becomes apparent that
the primary difference between the two groups lies in the duration
of the initial after-image., The marksdly longer initial after-image
of the long after-image group suggests that they "accepted™ the
stimulus, so to speak, remaining attentive until it disappeared,
and then "attacked" the after-imagze actively, trying to "hold on to
it" and perceive it as long as possible. Once the initial response
was made, however, the attention and interest of the subjeots in this
group apparently begen to wane somewhat. Perhaps this is to be
expected as the novelty of the tasks weers off, but as noted above,
self-depreciation is apparently a prominent characteristic of many
subjects with long mean after-imege durations. When a subjeot tends
to depreciate his own efforts and therefore feels he is not doing well
enough, he is likely to begin losing interest because success on this

task is not defined and necessarily eludss him. At the same time,
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because of his motivation, he continues to epply himself, as the
consistent difference between the two curves in Figure 7 would seem
to indicate.

The mean after-image duration curve of the subjects with short
moan efter-image durations is without the markedly long initial
after-image. This ocurve more neerly approaches a flat, stralght
line and seems to reflect a different kind of response on the part
of the short after-imege subjects. On the basis of the inferences
about motivation, it would appear that these subjects responded to
the stimulus as a matter of course with no particuler investment of
themselves in the task at hand, and further, that they merely tolerated
the experimental situation, "evoiding" interaction with both stimulus
and after-imege to whatever degres the sxperimental situation permitted,
and responding minimally in automatic fashion.

From Figure 11 it can be seen that there is a tendency for these
subjects with longer mean after-image durations to have lower flicker
and fusion thresholds. This tendency, together with the fact that
there is a correlation of —.38 between flicker threshold and after=-
image duration, a relationship which approaches significance at the
5% level, indicates that the two phenomena are related in a meaning-
ful waye.

The data of the flicker-fusion experiment pose an interesting
problem, which, except for Knox! (30) work, hes not been considered
proviously in the literature to this investigator's kmowledge: the
fact that flicker and fusion levels differ significantly end the
tendency for this difference to become more merked as the flicker
threshold rilses. Although incidental to the main current of this study,
these findings merit comment.
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Enox explains the flicker-fusion difference thus:

eeeExperiences, just like geographiecal objects,

possess an Inertia in regerd to change; therefore when

flicker is present to begin with, it has a tendency

to continue and thus raises the cff. When the flash

frequency is decreasing, fusion is present to begin

with, and since experience tends to stay as it is, the

appearance of flioker is delayed somewhat by this

tendency. Thus, the flash frequently must be deoreased

a bit more before the off is reached.

This theory is not sufficient to explain the tendency for the
flicker~fusion differences to vary with the level of threshold. What
accounts for differences in whet EKnox desoribes as inertia? When
the subject is attempting to decide whether or not the light is still
flickering, he is in en "area of decision." A subject not particularly
motivated to meke an asccurate deocision can impulsively indicate thet
the point of flicker or fusion is reached without doubt about the
decision arisinge A subjeot motivated to remain psychologically in
the experimental situation will probably not report that the point
of flicker or fusion has been reached until he is certain of it.
Thus, not only will the flicker threshold of the former be higher,
but also the difference between his flicker and fusion thresholds
will b6 wider. The former subject will ect in response to the
stimulus almost immediately as it impinges upon him as if to "esocape
from the erea of decision,” as if to leave the experimental situation
psychologically es quickly as possible. The latter subject willact
only when he feels the stimulus permits him to. In terms of the
discussion above, the latter subject may be said to have a difference
kind of motivation in the experimsntal situetion and as e result

responds to the stimulus with an active interest and a determined

effort to ocarry out the directions given him as accurately as possible.
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These findings open up several areas for further investigation.
The effect of the approval of the investigator on after-image duration
might be further tested by varying investigators with different
attitudes toward the seme subjects. The effoct of high personal
standsrds could be tested by using smong the experimental groups one
group specifically chosen for this characteristic. The experimental
techniques might well be further refined to introduce a phenomenological
description of the subject's attitudes, feelings and motivations during
the experiment, thereby producing more direct evidence of the effect
of psychological factors on after-image duration.

From a theoretical point of view, the results of this study
demonstrate that when e person is required to respond to a stimulus
which has neither specific personal values attached to it through
experience nor significance as a point of orientation in that person's
world, he responds in e manner which 1s in keeping with his general
mode of adaptation or "personality.” Vhen no point is provided in an
experimental situatiorn around which a subject can organize himself, he
organizes himself in accordence with his own motivetions.

When words, symbols, stories and aenchoring points were used in
the previously noted experiments, subjects reacted quite clearly with
respect to the relationship between those stimuli and their own
personalities. When no such femiliar stimuli were provided in this
experiment, the subjects still tended to respond in terms of their
characteristic modes of adeptation, in terms of how they related the
experimental situation to themselves. Here the subjects had no choice

ebout what they were to look at. Each subject was required to fixate
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the stimulus for 50 seconds and as a result an efter-image was foroced
upon hime But onoce he had initially perceived the stimulus and the
image, he h-d some kind of experience ebout them, which, when conjoined
with his previously organized experiences, determined what it was he
"sew" psychologically end how long he saw it. What was for one

subjaect something he wented to live with for e whille was for another
something from which he wanted to escape ms soon as possible. Inferences
from the experimental data suggested that there were at least two gross
kinds of motivation in this situstion, es a result of the subject's
experiences, and beyond them et least two important conditiomns for
these motivetions, which in turn shcwed promise of being amenable to
further studye. Thus there is some indication thet further study

might elicit more clesrly the experiences underlying perceptual
adaptation and perceptual organization.

Responses given by subjeots in the psychophysiclogicel laboratory
roflect adaptetion not only of the partiocular sensory organ or sensory
system being studied but of the subject as a person. To fully under=
stand the subject's reaction to the stimuli which impinge upon hinm,
the investigetor must take into account the subject's characteristic
mode of adaptation. Especially important is the mezning of the
experimental task to the subject in relation to his own goals,
strivings end expectations and in relation to his interaction with the
people around him. Both the investigator and the subject thomselves
thus become important conditions in the experiment, conditions wkich
all too frequently have besn ignored.

Attempts to relate perceptual phenomena to a personality structure

which is described in terms of various kinds of typology or isolated
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traits will also be incomplete and inconclusive unless motivetion for
the experimental task 1s taken into account and is traced to the
adaptive slignificance of the task for the subject, i.e., whet does
the task mean to the subjeoct? What a subject porceives and how he
goes about perceiving 1t, according to the results of this experiment,
are in a large measure determined by what significance the perception

has for him in his relationship to the world about him.

-69—



CHAPTER IV
SUMMARY AND CONCLUSIORS

Twenty-six students in the Menninger Foundetion School for
Psychiatric Aldes were tested for efter-image duration, flicker-fusionm,
after-imgge brightness threshold end after-image disappearance
threshold, and were given the Otis Self-Administering Intellence
Test, Higher Form, and the Minnesota Multiphesiec Personality
Inventory, in an attempt to explore the relationships between after-
image duration, flioker-fusion, after-image brightness threshold end
after-image disappsarance threshold and personality charscteristics.

It was found that there were wide individual differences in the
curves of the durations of the negative after-images, flicker-fusion
and after-image threshold.

The differences in sfter-image duration curves between subjects
who had long mean after-image durations and subjects with short mean
after-image durations lay primarily in the duration of the initial
a;‘ter-inage.

The curves of mean flicker and fusion thresholds were found to
differ from each other in both form and level and a significance
differences was found between flicker and fusion thresholds. A tendenoy
was found for the flicker and fusion thresholds to vary more widely as
the level of the flicker threshold rose. A correlation of ~-.38 was
found between flicker threshold and efter-image duration which
epproached significance at the 5% level.

The after-image threshold experiment yielded no informstion of

value in this experiment.
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Ko significant relationship was found between after-image duration
and age or intelligence. On the Minnesota Multiphasic significant
correlations were found only between after-image duration and the Hy
(#.63) and Pt (F.59) scales. Less significent corrslations were
found with the Sc and D scales which are knowm to be closely related
to Pt snd Hy, respectively. Item enalysis of the questions on the Hy
and Pt scales disclosed that 16 questions tended to distinguish between
subjects with long meen after-image durations and subjects with short
meen after-image durations, but only three questions differentiated
significently between the groups. Interpretations of and inferences
from these 16 questions were made.

On the basis of the correlations and differences found, the
duration of the negative after~image us measured in this study may be
said to be significantly related to at least two aspeots of personality
measured by the MMPI: +the hysteric and the psychesthenic. More
specifically, the duration of the negative after-imege apparently tends
to be dependent upon the degree to which the perceiving subject has
high personal standards and/or is dependent upon the investigator for
epproval and self-esteem. The duration of the negative after-image
in this experiment was thought to be a measure of the efforts made
by the subjeot to adapt to the experimental situation and the presence
of the investigator. For those subjects who apparently adepted by
organizing themselves around the experimental task and exerting maximum
personal effort, after-image durations tended to be relatively long;
for those subjects who apparently adapted by organizing themselves ebout
points outside of the experimental situation and who therefore did not
exert maximum personal effort, after-image durations tended to be

rolatively short.
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Differences in flicker-fusion leval were felt to be related also
to the subject's motivation in the experimental situation, an hypothesis
which was supported by the inverse relationship found between flicker

aend after~image duration.
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