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Preface and Acknowledgments Ny

The research program to be described in this monograph was begun by
the second author in 1959 while he was at Yale University. Initially,
the purpose was merely to locate some eidetic children so that they could
be tested in the perception laboratory on several short-term visual storage
and short-term memory tasks. These latter experiments were our principal
interest and concern. Eidetic children were sought because we expected,
somewhat naively it turned out, that they would possess exceptionally long
visual storage and short-term memory, as compared to college Ss, or unselected
school children. As is often the case, however, the subsidiary comparisons
became the principal focus. The difficulty in locating eidetic children,
and the striking properties of the images of those children who were eidetic
seduced us into a more detailed examination of this phenomenon in its own
right. The monograph describes the course of this quest.

In a technical sense, while over 500 children have been tested, and
some of them retested up to 10 times, no formal experiments have been
undertaken by the project. Rather, much of our work has involved variations
in testing conditions, looking for correlates, or retesting for longitudinal
changes. The organization of this monograph reflects the methods used and
the questions asked, rather than a list of formal experiments. Our results
are presented, and our conclusions advanced based on those results. But in
a larger sense, most of this work needs to be considered as pilot testing.
Some of our earlier work suffered from mistakes or misinterpretations that
were not uncovered and corrected until several years later. - Further, because
our samples of eidetic children were so small, it was often impossible to
submit results to statistical tests. Such tests often would have been
difficult to interpret in any event, since the population from which the
samples were drawn were usually undefinable and unspecifiable. Finally,
we did not include non-eidetic samples in most of our work, so that
comparisons can only be made wichin the eidetic sample;, or to hypothetical
non-eidetic children.

Even granting these limitations, it is hoped this monograph will have
, an impact on current research and thinking on perceptual. development,
cognitive development, and visual memory. Eidetic imagery is a measurable
phenomenon, even though it does not follow principles generally found in
contemporary perceptual theory. Hence, the problem and the interest.

In addition to initial support from Yale University, partial support
was provided by a grant from the United States Public Health Service,
MH 03244, to the second author from 1959 to 1964. Since then the project
has been supported by a contract with the Office of Education, OE 5-10-287,
from 1965 to 1968 at the University of Rochester, as well as by support from
.the University of Rochester directly. : co

. ‘A number of research assistants have.participated in this project.
These include Jane Williams, who worked on some initial pre-testing in

New Haven; Malka Yaari, who completed some of the re-testings in New Haven,
and collected the psychological and intellectual tests from the New Haven
sample; Bessie Phillips who did the final re-testings in New Haven, and
completed the child and parent interviews there; and Ann Sheldon, who did

.....




the initial screening in Rocheséer, completed both re-testings and collected
the child and parent interviews here. To each of these assistants on this
project we are most appreciative of their help.

Finally, we want to thank all of the teachers, principals, and super-
intendents of the schools and school systems involved for their generous
willingness to permit us to ‘disrupt school schedules and activities in
order to carry out this project. Specifically, we would like to thank
Miss May White, Assistant Superintendent of Schools for Elementary Education
in New Haven, Dr. Pearl Rosenstein, Director of Pupil Services, Miss Margaret
Fitzsimon, Principal of the Roger Sherman School, and each of the teachers
of our subjects, for their great assistance in New Haven; Dr. Deller, Super-
intendent of the Fairport Central Schools, and Mr. Verzella, Principal of
the East Rochester Junior High School, for their permission to work in these
two systems. Thanks are also extended to Mr. Welch, Principal of the Brooks
Hill School; Mr. Verhage, Principal of the Johanna Perrin School; Mr. Dunton,
Principal of the West Avenue School; and Mr. Peck, Principal of the Martha
Brown Junior High School, all in Fairport, New York.
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Eidetic imagery has been defined as a visual image, representing a

previously scanned stimulus; persisting for up to several minutes; and

phenomenally located in front of the eyes. While an extensive literature

has reported many facets of eidetic imagery, methodological and definitional

problems obscure much of the credance of this research. This monograph -

i briefly reviews this old literature, as well as' the growing recent ‘body,

: and reports results of two longitudinal samples and the findings 'from a

: number of studies and observations conducted with one of thesé samples.:
While the frequency of eidetic imagery in two school populations is very
small; the longitudinal data suggests that it is a very stable perceptual

* * ability, essentially unchanged over five 'years throughout adolescerce, with

i no developmental trends of any kind being uncovered. The studies ‘were de-

j ~ -signed to indicate some of the qualities cf eidetic imagéry and its relations
' to memory: Surprisingly,.eidetie¢-¢hildren do not seem to use their eidetic

| '+ imdgery to aid their menidry; {f ‘anything, imaging .and memorizing are anti-

] thetical means of processing visudl stimulation. ‘A detailed examination -

| of the evidence for the visual quality of such imagery strongly supports

the view that these few childien are capable of maintaining very long

) visual images, which are quite independent of anything they might remember

; about the stimulus which elicited them. In fact, contrary to earlier

i indications, the amount of information content in eidetic imagery quanti-

; tatively differs little from normal memory.
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Chapter 1 -
Introduction, Definition, and History

Research on eidetic imagery has had a long history, but a short recent
past. While several hundred articles and books have been produced, less
than twenty-five of these have appeared in the last thirty years, and most
of those have been clinical reports of case histories. This monograph and
the paper that preceded it (Haber & Haber, 1964) are reports of attempts
to examine eidetic imagery in children, determine its characteristics, the
characteristics of the children who possess it, and some of the implications
for theories of perception, memory and the whole range of mental functioning
and development. Along the way it has been necessary to become embroiled in
methodological problems of the measurement of a phenomenon that seems per-
fectly clear to a few children but is invisible to the observer. '

An eidetic image, according to the extensive literature, has been
defined as a visual image of a figure, usually long in duration, localized
in space in front of the S's eyes, positive in color, and usually on the
plane where the original figure was shown. An eidetic S can scan the figure
continuously during inspection without any interference with the production
of an eidetic image, and in fact, scanning is necessary to generate an image
of the entire figure. They can also scan their image after the figure #s no
longer present without their image moving or being destroyed.

Eidetic images have been distinguished from memory by the S's report
that a visual image persists after the stimulus has been removed, and by
behavior which indicates that he is indeed attending to such an image. There
have also been attempts to use amount of detail as a criterion, but as will
be seen, this does not work well. Eidetic images have been distinguished
from after-images by their persistence (after-images fade rapidly), by
their reliability of evocation from even low contrast stimuli (after-images
are usually difficult to arouse from such stimuli), by their positive
representation of color (after-images, especially long ones are usually
negative), by the independence of visual fixation (after-images require
fixation to form while eidetic images do not), and by the lack of effect
of eye movements during report (after-images move with the eyes while
eidetic images can be scanned visually).

At least as examined by non-eidetic perceivers, the phenomenon of
eidetic imagery has a strong esoteric aroma to it. Most non-eidetics,
especially psychologists, have dismissed it as either a figment of pheno-
menological psychologists or an atypical hallucination seen only by some
disturbed patients. In either case, so the argument has gone, either the
observer or the subject must have been hallucinating when eidetic images
are being reported. On the other hand, there are good reasons to believe
that eidetic imagery might be a legitimate phenomenon, easily identified
and replicable, and of great theoretical interest. It was this hope that
led us into this work beginning in 1959.
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Current work in perception and perceptual memory is just coming to
recognize the possibilities of visual images as a critical stage in the
translation of stimulation into awareness, memory, and report. Even so,
the nature of such images ‘is not spelled out in theory except ‘that they
are not expected to be very long in duration. The concept of the short-
term visual storage has been propcsed and discussed by Sperling (1960,
1963, 1967), Averbach and Coriell (1961), Mackworth (1963), Haber (1969),
and Haber and Nathanscn (1968), among others. It serves as a brief storage
for short duration stimuli, and permits more time for processing the in-
formatien i{n the stimulus. However, these theorists have largely ignored
the nature of such images, usually being content to assume that they are
‘like after-images. This is really not surprising since these theorists
generally are not interested in images and have no convenient terminology
with which to refer to images. A brief discussion of this problem is found
in Haber and Nathanson (1968), and a more extensive one in Hebb (1968), and

in Neisser (1966). Paivio (1965) has also recognized the role of imagery in
short-term memory.

\ This, then, is the problem,Lénd it will come up in a number of'p1acés
in this monograph. While the study of after-images involves reports of
images, the nature of those reports is highly correlated with the stimulus

- content, color, duration, contrast, and intensity. Nearly every subject

tested (ca 500) reports after-images, including the experimenters. Thus,
even though each report is private, no problems arise in the interpretation
of the data. Further, reasonable retinal mechanisms have been proposed to
explain the determinants of after-images. -

© Nome of these conditions are met for eidetic images, 'Reiatively few
perceivers report such images, and to our knowledge no experimenter studying
it has ever been eidetic himself. Further, the correlation between the

; stimulus conditions and the reports of eidetic images is not high, even for

the few perceivers who are eidetic. Finally, and the most important, no -

- mechanisms have been proposed to explain eidetic images. With the one remote

exception noted above (short-term visual storage), the concept of. eidetic .

- imagery is almost totally alien .to current perceptual theory and thinking.

There has been some interest from time to time by developmental
theories in eidetic imagery because of the supposed negative correlation
between eidetic imagery and age. The implication was that all children
were eidetic at one time, and, further, that eidetic imagery is a more

primitive or basic mechanism of visual processing. It might disappear
~as other processes develop, or be suppressed or trained out because of

its interference with reading, cognitive tasks, or abstract thinking.

. However, developmental implications depend on a correlation with age

and upon the high prevalence of eidetic imagery in the general childhood

fn'pOpulation. As will be shown below, neither of these conditions are met

in current findings. ,

o = .;.'*ﬁiﬁr-.

All of these factors notwithstanding, we have been investigating

eidetic imagery in children. If the phenomenon can be reliably demon-
strated, then it poses serious and intriguing problems for perceptual
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- " and for developmental theories. Further, it provides a means of studying
: imagery in relation to perception in a way that has not been possible in

; laboratory contexts, since normal images persist for such brief durationms.
Finally, by looking at the correlates of eidetic imagery some notions can
i be gained of its causes, mechanisms, and relations to.other normal and
abnormal cognitive behavior.

The earlier paper by Haber & Haber (1964) made little attempt to
, review the vast literature on eidetic imagery, and none will be made here.
: Klliver has three reviews in English (1928, 1931, and 1932), and Jaensch
* has a major book in 1925 and a second one (translated into English) in
1930. There has been relatively little work on eidetic imagery completed
since Klllver's last review.

: The general findings of this early work can be briefly summarized.

"Percentages of children said to possess some form of eidetic imagery

range from 30 to 90 depending upon the age and population sampled, with

a rough average of all studies around 50%. Nearly.every investigator ;

! has reported that eidetic imagery was common and that eidetic Ss could

; easily be found among any population of children. Different investigators

: have reported different peak ages; some have indicated a negative coriela-

g tion with age while others have pointed to puberty or shortly before as

the age of greatest prevalence. All investigators reported zero or near-

zero frequencies among adults, although as far as is known no longitudinal

studies have been reported.!" (Haber & Haber, 1964, pp. 132-133). However,

k. it is not necessary to read this research closely to see the many serious

: methodological errors of omission and commission. It is easy to see why
psychologists lost interest in eidetic imagery.. They had little evidence

- with which to convince themselves that the phenomenon was actually present

:  in anyone. As will become clear in the reports of ‘this work, nearly all of

/ the specific criteria for eidetic imagery are fallible in one or more respects.

This coupled with the lack of well controlled experiments hampers us in this

monograph from presenting a neatly argued case that eidetic or*any kind of

very long visual imagery exists. Yet that is what we want to do since all

those who have observed eidetic children describing their images seem

convinced of the visual quality of what they are reporting. Much, though

{ fortunately not all of this personal conviction comes from comments of the

: children, their attitude, or observations made during testing. Whatever the

source, however, some passing reference will be made to these during the course

of the monograph. This evidence will be reviewed in some detail in a later

chapter. ; : | '
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Chapter 2
f'OVvaiéw,df the Research Program and Basic Methods

~ Our initial intention was first to locate a large sample of eidetic
children and then to test them on a number of perceptual tasks in the
laboratory. From pre-testing, however, it became clear that eidetic
children were going to be rare-at best. Hence, the first focus was to
find enough eldetic children'for' further work. To do this, a detailed
review of the literature on testing and measurement procedures was made,
and a new procedure was. standardized by pretesting. With this procedure,
two basic samples have been used for all of the work done by the present
authors: one from New Haven, Comnecticut, and the other from the Rochester,
New York area. 1In addition to these, the recent work of several other
authors will also be briefly reviewed here. In these latter cases, their
samples will be,described when their work is discussed.

New Haven sample: All Ss were students in the Roger Sherman Elementary
School of New Haven during the academic year 1961-1962. The school had 245
children registered, of whom 179 were tested during that school year. Those
missed were either consistently absent (N=14) or because of time pressures
were not included in the random samples drawn from the lower grades. Of
the 179 Ss tested, 28 were not scorable due to malfunctions of the tape
recorder, leaving 151 in the sample. The school is located in a racially
and ethnically mixed lower middle class neighborhood.

Early in the next school year (1962-1963) each of the 12 children who
were classified as eidetics, 25 other children with some non-eidetic imagery,
and 15 control children were retested. The 12 eidetic children were retested
again in 1963-1964 and again in 1965-1966. These results will be described
in the chapter on longitudinal studies. | |

Rochester sample: 1In the Spring of 1965 a total of 380 children
were tested from three elementary schools in Fairport and East Rochester,
New York, using the criteria that had been developed but with a shortened
version of the testing procedures. . While one school was in a middle class
and two in lower-middle class neighborhoods, no differences between them
ever became apparent so they will always be described together.

- Forty of these 380, Ss were retested six months later. They were
chosen because they reported sufficient imagery to suggest that they
might be eidetic, although many of them were reporting quite poor negative
after-images as well. New pictures were substituted in order to minimize
familiarity with the stimuli.

On the basis of these two testings a group of 23 children were
selected as showing some evidence of EI. They were all Caucasion (as were
the schools), ranging in age from 7 to 11 years. This sample did not appear
to be nearly as homogeneous as the New Haven one since a much greater range
of eidetic abilities differentiated the best from the poorest eidetic child.
For most of the subsequent work dome with this group, two somewhat matched
subgroups were formed by ranking each child on his ability and placing
alternately ranked children in the different groups.
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The results for the first two general testings will be described irn
the chapter on longitudinal results. The experimental testing results will

be described in later chapters.

The following paragraphs, describing the basic procedure in some detail,
are taken directly from the first published report of this work (Haber & Haber,

1964, pp. 133-138). While a number of variations have been followed, the
initial research used these methods.

"S was brought into a small room which contained a table with an
easel on it. The easel (30 in. wide by 24 in:. high, in a neutral grey
£finish) was tilted away from S slightly, and had a narrow ledge along
the bottom on which the pictures were rested. S was seated 20 in. away
from the easel, his eyes level with the middle of it. Room illumination
was normal, with strong sunlight blocked by curtains when necessary. A
tape recorder transcribed both S's and E's voices. :

"The sequence of events was the same for each S. He first was shown
a 4-in. red square, mounted on a board 10 in. by 12 in., of the same
material as the easel. E placed the stimulus on the easel, left it there
for 10 sec., and then removed it rapidly. § reported what he still saw
on the easel. Three other colored squares (blue, black, and yellow),
always in this order, were presented in a similar fashion. After the
fourth square was shown, four pictures were presented for 30 sec. each,

in the same manner.
"The following instructions were given to S at the beginning:

'"We are going to play a game with colors and with pictures. Here

on this easel I am going to show you some colors and some pictures, and
then we are going to talk about them. When I put a colored square here
(pointing), I want you to stare at the center of it as hard as you can,
and try not to move your eyes at all as long as I leave the square here.
When I take the square away, I want you to continue to stare as hard as
you can where the square was. If you stare hard enough, you will still
be able to see something there. It is very much like when you stare hard

at a light bulb, and then look away--you can still see something out there

in front of your eyes. (If any child acted as if he was unfamiliar with

this demonstration, he was instructed to try it then with one of
the overhead lights in the room.) The important thing is to stare
hard at the colored square then I put it on the easel--so as to not
take your eyes away or move them around. When I remove the square,
do not look at me, or follow the color as I take it away, but keep
staring at the place where it was on the easel. As soon as I take
the color away, I want you to tell me what you still see there, if
you see anything. You do not have to wait until I ask you=--you can
begin telling me right away. OK, here is the first colored square.'

"E was watching carefully during the exposure to be sure § did not
move his eyes. If S reported that he saw nothing at all after the square
was removed, he was encouraged by bying assured that it was all right to
see things after the color was removed. If he still said he sew nothing,
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he was reminded to stare hard, and not to move his eyes at all, and he was
questioned again as to whether he knew what these instructions meant. Then
E presented the next square, increasing the duration by 10 sec. over the
previous exposure.

"If S said he saw something, he was allowed to report spontaneously.
When he stopped he was questioned on whichever of the following items he
had not reported: Was the image still visible? What was its color and
shape? Did color and shape change, and if so, how? In what direction
did the image move? How did it disappear? Did it move when the eyes moved
(S was instructed to try to move his eyes to the top of the easel)? After
these points had been covered, and the image had faded completely, E gave
the initial instructions again, and showed another square. The same
procedure was followed for the four squares.

"After the last square was shown and S had finished his response,
the instructions for the pictures were given.

'Now, I am going to show you some pictures. For these, however,

I do not want you to stare in one place, but to move your eyes around

so that you can be sure you can see all of the details. When I take

the picture away, I want you to continue to look hard at the easel

where the picture was, and tell me what you can still see after 1

take it away. After I take it away, you also can move your eyes

all over where it was on the easel. And be sure, while the picture

is on the eagsel that you move your eyes around it to .see all of the

parts.'

"All four pictures were presented for 30 sec. each. E watched cclosely
to be sure the pictures were scanned and not fixated. The first picture
was of a family scene, black pictures pasted on a grey board to form a
silhouette.. The  second, constructed in the same way, was of an Indian
hunting, with a deer, other animals, and some bixrds (reproduced in Fig.

1 below) The third, in full color, showed an Indian fishing in a canoe,
with many fish in the water. The fourth, also in color, from.Alice in
Wonderland, depicted Alice standing at the base of a large tree staring
up at the Cheshire cat (reproduced in Fig. 2 below). A numbez of other
.8imilar pictures had been used in pretesting and in extra testing ‘with

. some of the same Ss.

"After the first picture was removed, S was told to continue to look
at the easel, and to tell E whatever he could still see. § was reminded
that he could move his eyes. If § reported seeing scamething, E asked if
he was actually seeing it then or remembering it from when the picture
was still on the easel. E asked frequently if he was still seeing it,
since Ss often would not report the fading of the image but would continue
reporting it from memory. If S stopped his report, E asked 1f he could
see anything else. I1f § said no, but said he was still seeing an image,
E asked if he could describe anything else about that image. E probed
for further description and attributes of all objects still visible in
the image. S also was asked to move his eyes 1if he had not done so
spontaneously. E noted the relation between direction of gaze and
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details of report.. This process was repecated for all four pictures.
The average time for testing varied from 4 or 5 min. with a young S
having no visual imagery to more than 30 min. for an older S with
extensive imagery.

"To score the tape recordings, they were encoded onto specially
prepared data sheets, which indicated the content of all responses
(images and memory). A different coding sheet was set up for each
stimulus. The reliability of this condensation of the data was nearly
perfect, since the coding sheets had categories for every object and
most of their attributes for each stimulus; the coder rarely had to make
any scoring decision. All further scoring was done from these data sheets
except the durations of responses, which were taken directly from the tape

recordings."

These procedures were used as described with the New Haven sample

and in a slightly abbreviated form with the Rochester sample. Much more
detailed testing and observation was carried out in all three schools in
the Rochester area during 1966-1967. Each child was seen five times on

the average over a nilne month period. Sessions generally lasted an hour

to an hour and a half, and were conducted in rooms provided by the schools.
The children seemed delighted to be excused from classes and appeared quite
motivated to cooperate with the E.

Many of the results to be described were collected in formal experi-
ments--most, however, were not. Orders of observatlons usually were not
counterbalanced in the sessions in which a number of tasks were presented;
control children (non-eidetic) were rarely used for comparisons; and many of
the most intriguing findings rest on incidental observation rather than on

formal analyses.

The general procedure was similar for each session. The S was excused
from class and brought into a room provided by the school. He was seated
either at a desk in front of a gray easel set at a distance of 20 inches,
or in front of a screen, 15 feet away. The E sat to his left slightly in
front and facing him so that the S's eye movements could be observed during
the scanning of the stimulus and the report of the EI. Instructions were
prepared before each session and were read to the S. The stimuli used in
each of the experiments were selected with consicderation given tc meaning-
fulness, clarity of detail, colors, and appeal of subject matter for
children. (Numerous examples of the different stimuli are reproduced in
figures in the text.) The visual angle of the different stimuli placed on
the