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CHAPTER I
INTRODUCTION

ISS W. was asked to look at a set of large colored pictures as she
would if she were selecting one of the pictures for her own. As
she looked at the pictures a photographic record was obtained
of her eye movements from which an exact reproduction of her pattern of
visual perception was made. In looking at the picture “Stowing the Sail—-
Bahamas,” reproduced here in black and white instead of color as Plate I
on page 2, Miss W, made the sequence of visual fixations which is shown
by the dots and lines superimposed on the dim print of the picture which
appears as Plate IT on page 3 of this report. The small black dots on the
picture indicate the centers of successive figations of the eyes, while the
numbers beside the dots show the serial order of the fixations. The lines

are drawn to connect the dots in series.

In looking at the picture Miss W. first looked at the position of the dot
marked “1,” located just below the mast of the boat. Her second, third,
and fourth fixations led to the boatman’s head on the right. Fixations 5
to 8, inclusive, made a swing to the lower part of the small boat and back
again to the boatman’s head. From this position there follows a series of
fixations which makes a survey of the center and forward parts of the boat.
The small red flag hanging from the rigging does not receive direct atten-
tion until the fourteenth fixation. Fixations 20 to 33, inclusive, permit a
reobservation of the boatman and the small rowboat. The latter portion
of the time spent on the picture is given mostly to the green water in the
lower left corner. At the end of the forty-fifth fixation Miss W. signaled
for the next picture to be shown.

Certain general facts are apparent from the pattern of perception as
shown in Plate II. This particular subject gave no direct attention to
the upper third of the picture. Likewise, the lower right corner of the pic-
ture received no direct observation. Whatever impressions Miss W, had
from these parts of the picture came through peripheral vision. Also, it is
apparent that the boatman and the rowboat in which he is standing re-
ceived a very large part of the subject’s attention. Another general center

1




B LI WD §LE IS ‘20[00 Uy

WAROJ] MOTSNIA, | ‘SVIVEV(—TIVG BHL ONIMOLE,,

ebponiy) fo spusuf MF fismpanar}

JERGRA




-3} SANIYY (T UONEXY PU0d0s oyl JO {pUOIIS T JO SR F 5T a1 SI(} Ul UOTRXYy 18Iy DY 0 uoliInp 2] fopdarexa 10, PUOIIS T [0 SYIDITILYT UL ROIENY () JO UCLRIND A1}
JGGUITT PUODIS S SUOTEEYG DYF U OPIC [HLAS SYY $uatpul Jiud YdTa up LU JEIY Y I, "daoqe unA1H o1 mo[[oF ¢} e dn{s PUY 51 103 sesned uonEN JO Suortingg

8 ~¢% O1-8% SI-6% 896 01-6¢ ¢ -GS 11L& FI-8 g1-1s -8 [1-£1 3-8l 6-6 -5 116
91—+ ¥t G6-85 LS8 L -6 &1-6& L -98 L -46% 8 -0 6-1% g ~Fi G-11 63 6 -9 o138
115 & ~0¥ 8 —L§ #-ig L~18 & 88 ol-G¢ i-g8 8 —6L 4-61 A-61 $-0L 64 kil S 4 % L

6 au010:d (¢ IDRLANG) TAN SSIPY 40 qROOIY

WD LYK WO LG 951 IO[0) uY

FAROE] MOTSNIA | ‘SVIVHVE-—NVE AHE DNIM0LG,, 6 AINID




4 HOW PEOPLE LOOK AT PICTURES

of interest seems to be the fore part of the large boat where the dots cluster
in three subcenters of attention. The tall mast and the rope leadimg up-
ward to its top receive no direct observation whatever. Regardless of what-
ever may have been the artist’s intentions when he painted the picture,
the facts remain that at this particular time the visual response of Miss W.

to the picture was as indicated in the pattern of perception shown,

The nature of Miss W.’s response can be made still more interesting by
adding to the diagram showing the position of her successive fixations
some information concerning the duration of each of the fixations of her
eyes. By a method to be described later it is possible to determine with
precision the duration of each successive fixation pause as Miss W. looked
at the picture. The unit used in measuring the duration of the fixations is
one-thirtieth of a second. In thirtieths of a second the durations of the
first five fixations were, respectively, 2, 10, 11, 14, and 9. Certain of the fix-
ations were considerably longer than others. For example, Fixation 38
was 25 thirtieths of a second in duration, while Fixations 41 and 44 were
respectively 24 and 16 thirtieths of a second. The cause of such variations
in duration will be considered in a later chapter.

A second example of a pattern of perception is shown as the record of
Miss I. in looking at a colored painting of a plate. The picture used is re-
produced without color in Plate I, while the dots and lines showing the
pattern of perception are shown in Plate 1V. In looking at this picture
Miss D. made her first three fixations near the center of the plate. Fixa-
tion 4 is in the upper left direction and is followed by a series of seven
fixations, Numbers 5 to 11, inclusive, which cover approximately a third
of the border of the plate, At Fixation 12 the eye swings baclk to the cen-
ter of the picture and in the following fixations, 13 to 27, inclusive, the eye
makes a general survey of the center portion of the plate in two somewhat
civeular movements. Fixations 29 to 32 fall in the border at the base of the
plate, whereas the last two fixations return to the center of the picture.
The durations of Miss D.’s fixations vary from 3 to 15 thirtieths of a
second.

PROBLEM

The two cases which have been described in the foregoing pages give a
very limited answer to the question, “What does a person do when he
looks at a picture?” This question is obviously a very general one which
may be restated as a series of specific questions relating to the nature of




JRES

where the dots cluster
the rope leading up-
. Regardless of what-
» painted the picture,
| response of Miss W,
rception shown.
il more interesting by
r successive fixations
»f the fixations of her
ble to determine with
1se as Miss W. looked
tion of the fixalions is
the durations of the
19, Certaim of the fix-
example, Fixation 88
ations 41 and 44 were
wse of such variations

hown as the record of
The picture used is re-
and lines showing the
yoking at this picture
ter of the plate. Fixa-
| by a series of seven
approximately a third
wings back to the cen-
o 27, inclusive, the eve
hlate in two somewhat
yrder at the base of the
center of the picture.
- to 15 thirticths of a

foregoing pages give a
a person do when he
ery general one which
lating to the nature of

PLATE HI

ive Vorbilder, XXVI, |

Verlag Julius Uofimann Stutrgart

Majoliken, Italien. XV. bis XV Jahrhundert. Bertin, Sdhlofmuseum

Prerene 17, Masonixex, Teavisy

Veom Farbige Meisterwerke aus dem Kunsthandwerk des Abend- wnd Morgenlandes, Julivs Hoffman, Ver-
slotlgart. In color, size 17.33¢1:4.5 em.




PLATE IV

Rrcore or Miss D). {Suvsszer 93, Pierore 17

[ 11- 3
7-16 12-10
8- 7 1811
9- 7 -7
10~14 15- 6

16~ 9
17-11
18- 3
16~ 7
206-14

217
wW- 7
2B-12
U~10
25~ 8

26~ 6
@~ 5§
8- 7
20- 6
$0- 5




s 17
W- 0 31— 3
-6 a2 5
8- 7 98- 4
29— 6 Si-11
80~ §

INTRODUCTION 7

the processes of perception and attention while studying any work of art.
Certain of these questions relate to the characteristics of the picture being
ohserved. For example, what is the effect of color or lack of color? What
are the main centers of interest in looking at a picture? Does the pattern
of perception reflect the way the various parts of the picture are balanced?
(Other questions might be asked relating to the characteristics of the per-
sons looking at a picture. For example, does previous training or ability in
arl make a difference in a pattern of perception? Do children and adults
look at a picture in the same way? Do Oriental subjects look at a Japanese
print in the same manuer as Western people? Still other questions might
have to do with the conditions under which a picture is observed. For ex-
ample, do the directions given to the observer influence the pattern of per-
coption? Do the characteristics of perception vary with the length of
time during which a person looks at a pi‘cture?

Questions such as the foregoing have been discussed in the literature
relating to the psychology of art, but, so far as the writer is able to dis-
vover, the attempts to analyze the perceptual process in looking at a pic-
ture have been based upon introspective and subjective evidence. In the
present study the data are entirely objective. It will be interesting to find
the extent to which the objective evidence obtained from photographs of
eyve movements corroborates the hypotheses which have been built up
subjectively relating to the general patterns of perception in looking at
pictures.

Many books on the subject of art make reference to eye movements.
The statements which are made rest on introspective evidence, but they
indicate an acute interest on the part of the artist and the art critic in the
nature of the process of visual perception. As samples of the type of refer-
ences found, the following quotations, selected at random, are given.

“A more or less differentiated pattern, gradually lengthened in its design and intensified
in its color, will draw the eye from the lightly developed part toward the more expressive,

. . Since a picture is something different from a section cut out from nature, it must

provide a means of allowing the eye to travel through all parts associated within the
frnme.”’t

“Then as the beholder stands back from the canvas to take in the ensemble, his eye is
pleased by the color-harmeony, it rests levingly upon the balance of the composition, and
follows with satisfaction the rhythmic flow of line.””

1 Lingen Neuhaus, The Appreciation of Art (Boston: Ginn & Co., 1924), p. 155.
* Carlton Noyes, The Gute of A ppreciation (Boston: Houghton, Miffiin & Co., 1907}, p. 46.
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“Your eye does nol follow the muscle and bone making of the arm. L follows the spirvit
of life in the arm.”s

“And doubtless we have all been conscious at times of our eye being swept across a tex-
tile or a wall-paper pattern in spile of us. Stop and analyze the situation and it will fre-
quently be found it is due to rhythm by allernation-—the alternation of a light with a dark
unit, of a large with a small unit, of one hue with another, or one shape with another, and
so onn. Some rhythms by alternation are so compelling as to be irritaling. They snateh our
eye and away they go! A motor that runs away with us is much worse than one that sticks
on dead cenler. But that is not the fault of the principle but rather of the designer. Also
the simple repetition of a unique shape is often quite as compelling, carrying our eye across
a design like the beat of a drum in a march.”

“In the stucy of unity through the movement or swing of a picture ane soon becomes
sensitive to whatever, without right, catches and detains the eye. . . . . An appreciation
of the movement of a picture—that natural course given to it in Lhe progress of lines oz
effort Lo effect unity.””®

“But you will notice, how large a stretch of empiy space is felt at the top of the lunetle,
so that the eye is drawn upward and the dignity of the whole decoration thereby ele-
vated.”’

“The use of this easy transitional line rather than the contradictory line leads the eye
surely, hut less harshly to the central figure.””

“The eye follows line. Line directs eye movement. The effects of this mevement vary
with the type of movement.”$

“Lines which carry the eye downward give the feeling of reticence that may amount to
dejection. . . . . Lines which carry the eye upward give an uplift of spirit as well as of eye
movement.”?

“Form as well as line directs eve movement. The eye tends to move along the path of
least resistance. The vertical rectangle carries the eye upward. The horizontal rectangle
carries the eye horizontally. The eye is carried most easily when the form is simple. De-
1ails of surface pattern or complicated contour interrupt eye movement.”

3 Rohert Henri, The Art Spirit {Philadelphia: J. B. Lippincott Co., 1923), p. 109.

1 George H. Opdyke, Art end Nature Appreciation (New York: Macmillan Co., 1938), p. 512.

% Henry R. Poore, Art Principles in Practice (New York: G. P. Putnam’s Sons, The Kaickerbocker
Press, 1930), p. 56,

8 Charles H. Caflin, A Gudde to Pictures {(New York: Doubleday, Page & Co., 1914}, p. 80.

7 Harriet Goldstein and Vetta Goldstein, Art en Every Day Life (New York: Maemillan Co,
1026), pp. 22-23.

8 Margavet 5. Mathias, Phe Teaching of Art (New York: Charles Scribner’s Sons, 1932}, p. 20.

8 Ihid., p. 21,

e Ibid., pp. 24-25.
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The quotations in the foregoing paragraphs are particularly interesting
in view of the fact that the writers had no precise objective evidence with
which to verify their statements. They are quoted here as samples of the
kinds of inferences which appear repeatedly in books on art. The data
furnished in the following pages will make it possible to observe the extent
to which the various hypotheses regarding eye movements are in harmony
with the objective patterns of perception which will be shown.

METIFOD AND APPARATUS USED IN PRESENT INVESTIGATION

The method used in this study consists in photographing on a moving
film the eye movements of a group of subjects while they look at a series of
pictures. The technique is new only in its application to the field of art.
There already exists a very considerable literature relating to the move-
ments of the eyes in the process of reading. The resulting analyses of the
reading process have been exceedingly valuable in developing improved
methods for teaching reading. The nature of the eye movements in read-
ing has been traced from the first grade through the college period and has
een studied for a great many different types of reading both in the ver-
nacular and in several foreign languages. Technically the problem of pho-
tographing eve movements in reading is much more simple than in the
case of looking at pictures, since in reading it is only the horizontal move-
ments of the eyes which are of any great significance. However, in look-
ing at pictures it is necessary to secure simultaneously a record of both the
vertical and horizontal eye movements. This involves technical difficul-
ties which were surmounted by the construction of the elaborate appara-
tus used for the present study. Students in the field of psychology and
education are already familiar with the technique of photographing eye
movements. However, for readers whose major interest is in the field of
art a description of the method and apparatus will be given.

It should be clearly understood at the beginning that the movements of
the eyes are significant only in so far as they are symptoms of the percep-
tual processes which appear while looking at a picture. Ordinarily a per-
son is entirely unconscious of the characteristics of these tiny movements
of his eyes and it is entirely impossible for him to describe them accurately
even when he gives his close attention to them. Eye movements are un-
conscious adjustments to the demands of attention during a visual experi-
ence. The underlying assumption in this study is that in a visual experi-
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ence the center of fixation of the eyes is the center of attention at a given
time. If this is true then the record of eye movements in looking at a pic-
ture supplies objective evidence of the pattern of perception during that
experience. In view of the fact that one’s response to a picture is, at least
in the first instance, a matter of visual perception, any objective analysis
of this process of perception should supply data of considerable signifi-
cance to the artist.

The present report does not treat in any manner the nature of the
process of appreciation while looking at pictures. The evidence in regard
to perceptual patterns is entirely objective, but it furnishes no indication,
except by inference, as to what the nature of the subject’s inner response
to the picture may be. The writer prefers that the reader draw his-.own
snferences from the data presented. For example, in looking at a land-
scape painting such as “The Silence of the Night” the fact that one sub-
ject gives a large part of his visual attention to the small section of the pie-
ture at the end of the road indicates without any question that the ob-
server was interested in this particular part of the picture, at least to the
extent of giving a considerable amount of his time to looking at it. How-
ever, the fact that he has a great cluster of eye fixations around this posi-
tion indicates nothing at all as to whether he approved or disapproved of
the artist’s treatment of that section, as to whether or not he liked it, or
as to what might have been the character of his mental reflections during
the time that he was looking at that part of the picture.

The method of securing a record of eye movements consists in photo-
graphing a beam of light from a six-volt ribbon-filament lamp reflected
first to the cornea of the eye from silvered glass mirrors and then from the
cornea to a second set of mirrors, through a camera lens and a set of wedge
prisms to a moving kinetoscope flm. By means of the prisms back of each
lens the beam of light from the eye is split into two beams, one of which is
directed to a horizontally moving film and the other to a vertically mov-
ing film. In this way the movements of the same eyc are recorded on both
flms. The direction of the pencil of light reflected from the cornea is
changed with each movement of the eye. As the subject looks at a picture
a photograph is made which records the movements of the eye in a sharply
focussed line upon the two films. By means of a fan blade driven by a
synchronous motor, the beam of light is interrupted thirty times per sec-
ond between the lens and the film in such a manner that on the film the
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Jine of light appears as a series of dots, each dot representing one-thirtieth
of a second of time. By counting the number of dots in each fixation pause
i1, is possible to determine with precision exactly how long a person looked
at each position in the picture. Only subjects were used whose vision was
sufficiently normal to look at the picture without the use of spectacles.
The apparatus used is shown photographed from two positions in Plates
V and VI.

The apparatus was built for the particular purpose of this experiment
in the workshop of the laboratories in educational psycholegy of the Uni-
versity of Chicago. Basically the apparatus is a large camera built in such
a way that the two films can be moved continuously during the process of
photographing. The various lenses and mirrors are simply for the purpose
of bringing to a focus on the film the reflection of the tiny spot of light
from the cornea of the eye. The light which reflects on the eye originates
under the table. Tt is passed forward through a series of lenses and then
upward through two holes in the table, after which it strikes two circular
mirrors and is reflected to the subject’s eyes. Instead of facing the camera
lens, as has been necessary with previous picces of apparatus of this sort,
the subject is placed at right angles to the camera which gives hinm an open
field of vision of whatever size is needed. Small pictures can be placed as
close as the normal reading distance of twelve inches, whereas larger pic-
Lures can be set back whatever number of feet scems desirable. The pro-
vision of this larger field of vision adds a great deal of flexibility to the uses
of the apparatus.

The subject sits in a specially constructed chair which can be raised or
Jowered to the proper height. When he is in position the head rest shown
is lowered around the back of the subject’s head in order to eliminate head
movements. On the whole, the position is comfortable and, after a few
seconds of adjustment, the apparatus causes the subject no Inconvenience,
A record of head movements is obtained for every picture by securing
through a second lens on the apparatus a photograph of a beam of light
reflected from a chromium bead on a pair of spectacle frames which the
subject wears. The use of a head line, particularly for the vertical record,
is absolutely necessary to insure precision in plotting the record.

The nature of the film record is shown in Plate VII which reproduces a
short section from the beginning of one pair of films. The dots in the lines
represent time intervals of one-thirtieth of a second. The straight line on
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The upper record shows the horizontal movements of the eye; the lower record shows the vertical
movements. The lines marked £ show eye movements. The lines marked H show record of head
movement. Each dot represents one-thirticth of a second.




INT APPARATUS

Jower record shows the verlieal
narked H show record of head

INTRODUCTION 15

inch film is the headline, made by the chromium bead on the spectacle
frames. The irregular lines show the successive fixations of the eyes. The
upper film shows the horizontal record and the lower film the vertical
record. The first fixation is 4 thirtieths of a second in duration; the second,
third, and fourth are 19, 16, and 21 thirtieths, respectively. The films are
plotted by projecting them through a stereopticon lantern. The vertical
micd horizontal position of each fixation is recorded on a numerical scale
and these positions are then co-ordinated and marked on the picture.
PPoints of reference for fitting the film record to the exact size of the pic-
ture were secured from initial fixations on four dots placed adjacent to
ench margin of the picture. For the complete investigation some 18,000
feet of film were used.

The amount of error involved in plotting the films was studied experi-
mentally with a group of 47 subjects by photographing a series of five dots
placed at intervals of one inch in both the horizontal and vertical planes.
The deviation of the plotted positions of the fixations from the actual po-
sitjon of the dots was then tabulated. Using the outer two of the five dots
as points of reference, the horizontal plottings of the three inner dots fell
within two millimeters of the exact position in 72 per cent of the cases and
within five millimeters in 91 per cent of the cases; for the vertical move-
ments the corresponding numbers were 75 per cent and 86 per cent. Since
an error of even five millimeters in position for pictures of the size used
would not affect any of the interpretations made of the data, the technique
may be considered well within the necessary range of accuracy. However,
in looking at an individual fixation on a picture the reader should bear in
mind that the true center of fixation may vary from the indicated one by
not more than five millimeters in from 86 to 91 per cent of the cases.

A fixation of the eyes, of course, covers an area rather than simply a
point, There is no means of knowing exactly how large the area of clear
{ixation is. The dots showing the position of fixations should be inter-
preted as the central points of areas of clear recognition which shade off
gradually into areas of peripheral vision.

In looking at a picture, just as in the process of reading, the eye moves
in a series of quick jerks and pauses. The eye does not slide over the pic-
ture, as many people seem to think it does. The duration of the fixation
pauses varies a good deal, a pause of 8 thirtieths of a second being
very brief, one of 8 to 10 thirtieths being quite common, and pauses
of more than 20 thirtieths of a second occurring only in approximate-
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ly 5 per cent of the cases. These movements and pauses of the eyes may
be noted by direct observation, but the movements are too rapid to be
counted accurately and the pauses too brief to be timed without the use
of special apparatus.

SUBJECT AND MATERIALS FOR THE PRESENT INVESTIGATION

Photographic records of eye movements were obtained from two hun-
dred individuals for the present investigation. Of this number 12 were
elementary grade children, 44 were high-school pupils, and 144 were adult
subjects. Of the adult subjects 47 were secured from the Art School of the
Art Institute of Chicago and were persons who had from two to five years
of special training in the field of art. Fourteen other subjects had made
sufficient study of art to be classified as art students. The great majority
of the remaining adult subjects were college or graduate students.

In addition to taking photographic records of eye movements the
McAdory Art Test was administered to all of the subjects above the ele-
mentary grades. In a later chapter the data from the investigation are
analyzed in terms of the amount of training in art school and of artistic
ability as measured by the McAdory Art Test.

In the entire investigation 55 different pictures were used. For one
aroup of 9 subjects photographic records were made from 39 different pic-
tures for each subject. Thirty-four subjects looked at 21 or more pictures
each. For the remaining subjects fewer pictures were taken. However,
the total number of completed records used in this report is 1,877, The
only records discarded were those where the amount of head movement
was so great as to render doubtful the plotting of the picture or where
some ocular defect made the film record unreliable.

A complete list of the pictures used in the nvestigation is given in Ap-
pendix A of this report. The 55 pictures used may be classified roughly
into eight different groups as follows: Pictures I to 16, paintings, some in
color and some in black and white; Pictures 17 to 22, vases and dishes;
Pictures 23 to 80, furniture and design; Pictures 31 to 35, photographs of
statuary and museum pieces; Pictures 86 to 39, tapestries and designs on
cloth; Pictures 40 to 47, architecture and interior design; Pictures 48 to
50, posters; Pictures 51 to 55, outlines, silhouettes, and geometric figures.

The prints and photographs used were of excellent quality. The sizes
of the pictures as used and also reduced reproductions are included in
Appendix A.
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OUTLINE OF REPORT

The data and the results of the investigation will be presented in the
following chapters. In chapter ii the principal centers of interest in pic-
{ures and the general nature of the perceptual patterns will be treated.
Chapter iii will consist in an analysis of the variations in duration of fixa-
tion pauses and the relation of these variations to certain aspects of the
perceptual process. Chapter iv will deal with certain variations in percep-
lion as related to characteristics of the pictures, The principal topics here
will be the effects of color, the perception of design, silhouette, and outline,
and a comparison of eye movements in looking at finished and unfinished
paintings. Chapter v will deal with variations in perception which are re-
laled to the characteristics of individuals. Comparisons will be made of
persons with and without training in art, of children and adults, and of
Western and Oriental subjects. Chapter vi will treat the effect of direc-
{ions given to the subject prior to looking at the picture. These directions
determine the mental attitude or “set” of the individual. The final chap-
ter, vil, summarizes the findings of the investigation and presents some
general interpretations of the data.

As far as the writer can ascertain, this is the first experimental study of
cye movements in looking at pictures. As is generally the case when a
technique is first applied in a new field this study possesses many of the
characteristics of a survey experiment rather than one which tests care-
fully formulated hypotheses. The writer is in amuch better position to set
up such hypotheses now than at the beginning of the study. Subsequent
studies may deal more specifically with some of the problems raised by
this one.

This study is an application of certain scientific techniques to problems
in art. The writer is not a specialist in art; his contribution is simply the
application of techniques, which have been found useful in psychology,
o the study of the perceptual process in looking at pictures, a process
which is of common Interest to both artists and psycholog‘isté. In the
main, the writer will limit his efforts to the presentation of a body of ob-
jective data which relates to many problems of the artist. Rather than
risk making interpretations in a field in which he is an amateur, he leaves
to the artist the drawing of generalizations which go beyond the common
ficld of the psychology of perception,
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CHAPTER V

VARIATIONS IN PERCEPTION RELATED TO
CHARACTERISTICS OF INDIVIDUALS

NE of the questions which was studied in this investigation is
what relationship certain characteristics of individuals may have
to the nature of perception in looking at pictures, In this chapter

three aspects of this question will be considered. First, do persons with
training or special ability In art show characteristic differences in looking
at pictures as compared with persons without training or special ability?
In the second place, do children and adults display the same general char-
acteristics of perception? It has been shown that, in learning to read, the
characteristics of eye movements undergo a series of well-marked changes
during that period of years in which the reading process is maturing. Is
there a similar process of maturing or learning to look at pictures during
which children display patterns of perception which vary from stage to
stage as they grow older? The third question is whether differences of
nationality or race may affect the character of one’s perceptual habits.
IFor example, in locking at a Japanese print would Oriental subjects dis-
play the same characteristics of eye movements as subjects living in
America? In the present chapter some evidence relating to these three
questions will be presented.

THE RELATION OF TRAINING AND SPECIAL ABILITY IN ART TO
THE PERCEPTUAL PROCESS IN LOOKING AT PICTURES

As has already been stated in the introductory chapter, forty-seven of
the subjects used in this investigation were students in the Art School of
the Art Institute of Chicago. The great majority of these students had
more than two years’ training, in many cases the period of special study of
art amounting to four or five years. In addition to these students from the
Art Institute certain other subjects were used who had had special train-
ing in art in other institutions, All told there were sixty-one subjects which
are classified in this investigation as belonging to the art group. All other
subjects, with the exception of elementary-school children, were classified
127
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in the non-art group. The elementary-school children were not con-
sidered in either of these two groups.

Tt is quite conceivable that study in a school of art is no guaranty that
a student possesses artistic talent or that he profits greatly by such train-
ing, since in many art schools anyone can be admitted if he pays the tui-
tion. It is quite to be expected that some persons, by this method of
classification, might be counted as art students who would not possess the
characteristics of this group in general.

As a supplementary method of classification all of the subjects in the
experiment, with the exception of the elementary-school children, were
given the McAdory Art Test.! The McAdory Art Test consists of a series
of seventy-two plates on each of which are four pictures consisting of a
great variety of materials, designs of one sort or another, pottery, pictures
in color as well as black and white, ete. In view of the length of time re-
quired for taking the entire test the plates were divided into two groups
on the basis of an experimental try-out in such a way that the two halves
of the test gave substantially the same score. For purposes of this investi-
gation, a form consisting of half of the items of the test was used. Further-
more, the method for scoring the test which was available in 1932, the
time when this investigation was begun, was modified in favor of an im-
proved method of scoring. This method of scoring is described in detail
in Appendix B. On the basis of this method of scoring the median for the
entire group, the upper and lower guartiles, and the range of scores were
determined. These are shown in Table VIII. This table gives the data for
the entire group of subjects and also for four subgroups, namely, the high-
school pupils, the entire group of subjects studying art, the non-art adults,
and a select group of the thirty art students having the most training. It
is interesting to note that the medians for the entire art group, namely,
177.8, and for the non-art group of adults, 176.5, are practically identical.
It is interesting to note, also, that the high-school pupils’ median was only
slightly lower, namely, 173.0. The median for the selected group of thirty
mature art students was 177.0.

In order to make a special study of those ranking high and low on the
art test special tabulations were made for those subjects from the entirve

group who ranked in the upper and the lower quartiles. By eliminating

1 Margaret Meddory, Meddory Art Test (New York: Burcau of Publications, Teachers College,
Columbia Universily, 1929). Pp. 72
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the middie 50 per cent, whatever characteristics are found for the remain-

ing two groups will be less affected by overtapping abilities and will give a

clearer picture of whatever differences exist between the two groups.
TABLE VIII

SCORES ON MCADORY ART FEST FOR ADULT AND HIGH-SCHOOL SUBIECTS*
(Based on Revised Method of Scoring)

Nusber Upper Lower
Group Cuf Median Quartile Quartile Hange
LBECH
Alladults, . ............ 185 176.3 183 .2 168.6 124-99
High schood. .. ... ..., 44 730 180.5 167 .0 121-94
All arl students. .. ... .. 59 197.3 183.3 169 4 124-89
Nonwart adults. .. ... ... 89 176.5 183.9 168.3 125-96
Selected art group..... .. 30 1774 185.5 167.5 12499

_ * The scores of 1hree adulls are omilted from these computalions since these subjects were added after
this parl of the study was completed. The three scores were 176, 190, and 184,

TABLE IX

COMPARISON OF AVERAGE DURATION OF FIXATIONS IN RELATION
TO TRAINING AND ABILITY IN ART
(Based on Average for First Twenty-live Fixations)

- By Wonk 1x Art Senoon By QUM,‘T”'“
Toran ox Akt Trst
Prerons Nusmnezr
NUMBER aF
Casns ) Special N Aigh Low
Art Art Group Non-Arl Quartile Quartile
2. .. 80 8.7 8.2 0.2 9.2 8.6
8. ... 59 9.3 8.9 10.4 8.6 A
4 82 8.0 7.8 9.6 4.4 9.1
12 93 8.7 7.8 10.3 10.0 0.4
9. ... ... 61 9.0 8.6 9.5 8.9 8.5
82 ... 59 9.9 10 .4 10.3 5.6 9.8
[ ¥ a8 8.8 8.7 9.5 9.2 9.3
Average. . .i......... 8.9 $.6 9.8 4.4 9.3

If there are any consistent differences due to special ability, as shown
by the scores on the art test, or due to training, as evidenced by several
vears study in an art school, one would expect them to be displayed in
duration of fixation pauses. This possibility was tested by such compari-
sons as are shown in Table IX, which is based on seven of the pictures used

in this investigation.
As shown in Table IX, the group of art students made on the average
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8.9 thirtieths of a second per fixation pause, while the duration for the
non-art group was 9.8 thirtieths. Furthermore, this difference was con-
sistently true for cach of the seven pictures as well as the average, the
duration of fixations for the non-art group being longer in every case.
Likewise, when the group of 30 specially sclected art students was studied
in the same manner, the tendency for students of art to make shorter fixa-
tions than the non-art group is quite consistent. It was found that the
average duration of their fixations was 8.6.

When the higher guartile and the lower quartile groups on the art test
are compared, no consistent differences are found. For four of the pictures
those in the high quartile made longer fixations than those in the low
quartile. For the other three pictures the reverse was true. As far as this
investigation is able to determine, duration of fixation pauses during the
first twenty-five fixations shows no significant difference between the two
groups classified by score on the art test.

In view of the fact which has been shown earlier that the duration of
fixations increases during the latter part of a long observation of a picture,
a special comparison was made of Fixations 76-100 for a group of 26 sub-
jects who ranked in the lower quartile on the test and 33 subjects who
ranked in the upper quartile. Using all the pictures for these sub-
jects where there were as many as 100 fixations, the average duration
time for Fixations 76-100 was 9.8 thirtieths of a second for the upper
quartile and 9.7 for the lower. For this same group of subjects looking at
the same pictures the corresponding averages for the first 25 fixations were
8.5 and 8.4 thirtieths of a second. In both groups the average duration of
a fixation increased during the latter part of the film, but the differences in
average duration between the two groups for the same series of fixations
was very small. The specially selected group of 30 art students made an
average duration of 8.8 thirtieths of a second for Fixations 76-100, which
is shorter than the averages for both upper and lower quartile groups.

In respect to duration of fixations, the group which had studied art
made consistently shorter durations, both during the first 25 fixations in
looking at seven different pictures and during Fixations 76-100. On the
other hand, ability as measured by the art test apparently has little rela-
tion to duration of fixation pauses. Attention will now be given to the
possible effects upon position of fixations and centers of interest.

Comparisons were made both by. general distribution of fixations in
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group density plots and by tabulations of the percentage of fixations in
cach of the sixteen rectangles of various pictures. The resuits here, as in
the case of duration of fixation, were not conclusive. Minor differences
were apparent from picture to picture, but no consistent major differenti-
ation in the patterns of perception could be identified. The average differ-
ences between the groups were so much less than the individual differences
within each group that the results cannot be considered significant.

The following comparisons may be cited as random samples of the dif-
ferences which were found. In looking at Picture 47, a cathedral interior,
those subjects in the upper quartile on the art test gave much more atten-
tion to the lower half of the picture, whereas subjects in the lower quartile
gave more attention to the upper half of the picture. However, the paired
groups of subjects available for this particular comparison was small,
there being but sixteen cases in each quartile. For these two groups of
sixteen cases the upper group had 55.8 per cent of its fixations in the lower
half of the picture, whereas the lower quartile had 55.8 per cent of its
fixations in the upper half,

Yor Picture 9, “Stowing the Sail,” the subjects in the upper quartile on
the art test placed 49.6 per cent of their fixations in the center four rectan-
gles, whereas those in the lower quartile placed 57.2 per cent of their fixa-
tions in the same area.

For Picture 2, “Mount Equinox, Winter,”” in color, the subjects were
divided into thirds. Of those in the upper third according to the art test,
2.2 per cent of the fixations were on the top row of rectangles, that is, the
row including the blue sky, whereas for the lower third on the test 8.8 per
cent of the fixations fell on this area of the picture. For the same picture
the rectangles that received the most attention from all subjeects, namely,
Rectangles 6 and 10, received from the upper quartile group 30.6 per cent
of all their fixations, while from the lower group these two rectangles re-
ceived 88.3 per cent of all their fixations.

Random differences such as those just described could be cited in con-
siderable number, but the writer has been able to discover no consistent
pattern of difference when all of the results are considered together. The
conclusion to which he is forced, therefore, is that rank on an art test or
experience in an art school does not affect the perceptual pattern in look-
ing at a picture enough to make apparent any characteristic differences
between the two groups.
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1t is possible that the methods of classifying the groups are not suffi-
ciently valid to make apparent real differences that may exist. However,
no better methods of classification were available for this investigation nor
does the writer know of any other objective method to suggest by means
of which subjects for such an experiment might be classified more precisely
in terms of artistic ability or lack of ability. The differences, whatever
they may be, which exist between persons with and without artistic ability
evidently exist in the central processes of the mind rather than in the per-
ceptual pattern of the eyes. In view of the differences which are so easily
apparent between mature and immature readers, both of the vernacular
and foreign languages, this conclusion to which one is forced from the data
at hand is in no sense satisfactory and must be considered as tentative.

COMPARISON OF CHILDREN AND ADULTS

The comparison of children and adults was based mainly upon two pie-
tures: Picture 84, two French mannikins, and Pieture 12, “The Solemn
Pledge.” The eleven subjects used were from the sixth grade of the ele-
mentary school, with the exception of one child from Grade IV,

Table X shows the data in regard to duration of fixation pauses for Pic-
tures 84 and 12. For Picture 84 average duration for the entire group of
adult subjects was 9.2 thirtieths of a second, whereas for the children it
was 10.2 thirtieths. However, for Picture 12 the corresponding averages
were 10.6 thirtieths for fixations by the adults and 9.5 thirtieths for fixa-
tions by the children. Tn one case the average duration for the children
was shorter; in the other case the average for the adults was shorter,

In the previous discussion of duration of fixations it was pointed out
that for the entire group of subjects there was a tendency for the fixations
to get longer as the subject continued to look at the picture. This tenden-
ey is also apparent with children. For Picture 84 the children showed an
average of 7.9 thirtieths of a second for the first fixation, an average of 7.6
for the first five fixations, &.6 for the second five, and 10.6 for the last five.
Tor Picture 12 the corresponding averages for the group of children were
5.5, 8.6, 8.1, and 10.2,

If one may judge from duration of fixations, children at the sixth-grade
level show substantially the same characteristics as adults. In the case of
reading, children malke longer fixations than adults and the process of
learning to read is characterized by a negatively accelerated shortening of
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the duration of fixations. However, in the process of reading most of this
learning takes place prior to the sixth grade. There is apparently no evi-
dence of a similar process of “learning” to look at pictures, at least as far
as sixth-grade children are concerned. Tt is difficult to photograph the eye
movements of younger children, due to the fact that they do not sit still
for a sufficiently long period of time. The type of head movements which
young children make are particularly disturbing for vertical fixations.
The head rest could be tightened sufficiently to hold them still, but if this
were done their reactions would scarcely be normal. One eight-year-old
child was photographed in looking at Picture 5, “The Grief of the Pasha.”

TABLE X
COMPARISON OF DURATION OF FIXATIONS FOR CHILDREN AND ADULTS

AvERaGE DunationN or Fixarioxns
Nuaser 1 :::'} NuMBER
or o oF - -
Prevone Sus Cases Eatire First ]\i.'St bcf?‘md l:f“t 5
JECTS - N Five Five Five Lengesl | Shortest
Picture Fixation Fixali o —
Fixalions | Fixations { Fixations
4. Aduit 28 9.2 5.7 8.0 5.3 9.2 30.9 3.6
Child 10 10.2 7.9 7.0 8.6 6.6 40.7 3.2
12......... Adult KE] 10.6 6.0 8.3 106.7 6.7 43.5 3.6
Child 12 0.5 5.5 8.0 8.1 10.2 32.8 3.4

His record is shown as Plate LXIV. He showed a tendency to look off the
edge of the picture several times, his eleventh and twelfth fixations falling
so far above the pleture that they are not recorded on the plate. It is in-
teresting to note that not until the twenty-ninth fixation was there any
detailed examination of the tiger. This particular boy was evidently more
interested in the architectural characteristics and decorations in the build-
ing than in the animal. The durations of fixations, as indicated on the
plate, were brief, the longest fixation being 16 thirtieths of a second. The
average duration for the entire picture is 7.1 thirtieths of a second. The
adult average for the same picture is 8.9,

PERCEPTUAL PATTERNS OF ORIENTAL SUBJECTS
In view of the differences between Oriental and Western art an attempt
was made to compare the perceptual processes of a group of Oriental sub-
jects with those of American subjects. Certain difficulties were encoun-
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tered which makes the comparison less significant than it was hoped it
might be. In the first place, the number of Chinese and Japanese subjects
available was limited. In the second place, a good many who could be se-
cured wore glasses and were not able to look at pictures normally without
them. In the third place, some of the subjects who were used did not hold
their eyes open sufficiently wide to get a good photograph. Consequently,
valid records which could be plotted acéurately were secured from only six
of the Oriental subjects. The pictures used were the two Japanese prints,
Pictures 18 and 14, The number of cases is too small to attempt to treat
them statistically. A comparison of the plotted records shows no con-
sistent difference between the Oriental subjects and the American sub-
jects. In the case of Picture 13, “The Wave,” each of the Oriental sub-
jects who looked at this picture concentrated somewhat more than was
typical of the American subjects upon some one point in the picture. How-
ever, the point of concentration was different for different subjects, one of
them concentrating on the snow-capped mountain, a second one making
a large cluster of fixations at the crest of the wave, and a third finding the
principal center of interest in the left central part of the picture. For Pie-
ture 14 this characteristic of conceniration was not particularly obvious,
and if the plottings for the Oriental subjects were mixed with those of the
American subjects, it would be impossible to identify, simply by looking
at the plottings, which belonged to either group. If there is a difference in
pattern of perception between Oriental and American subjects, it was not
revealed in the data available in this investigation. Likewise, in duration
of fixations the Oriental subjects showed no marked deviation from the
American subjects.

£ & T G T G By
amu*&e;
SR TN

@

I~

H

3




CHAPTER VI

VARIATIONS IN PERCEPTION DUE TO DIRECTIONS
FOR LOOKING AT PICTURES

HE mental “set’ obtained by the directions given for looking at a
picture obviously influences the characteristics of the perceptual
process. Several types of directions were used in this investiga-
tion. In general, the subjects were told simply to look at the pictures in
their normal mamner, whatever that was. However, in certain special
cases the directions were varied to see the particular effects obtained.
TPlates LXV and LXVI show two records of the same subject in looking
at Picture 48, the Tribune Tower. Plate LXV was obtained in the normal
manner without any special directions being given. After that record was
secured, the subject was told to look at the picture again to see if he could
find a person looking out of one of the windows of the tower. Plate LXVI
shows the results of this detailed secarch. By tracing the lines of successive
fixations the trend of this searching movement can be observed. It is ap-
parent that the subject made a very detailed examination of the tower,
digressing once 1o look at the clock tower at the left of the picture and di-
gressing three times to look at the people in the lower part of the picture.
In the first picture, Plate LXV, there are only 2 of the 52 fixations
which are 20 or more thirtieths of a second in duration. In the second
picture, Plate LXVI, there are 13 out of 107 fixations which are 20 or
more thirtieths of a second in duration. In Plate LXYV there are 25 of the
entire 52 fixations which are 7 or less thirtieths of a second in duration,
whereas in Plate LXVI there are in the first 52 fixations only 16 which are
ecually short. The change in directions to look carefully for a given char-
acteristic of the picture produced a much more detailed examination and
also longer fixations.
A second variation in directions for looking at pictures was obtained

by having one group of subjects look at a series of pictures without any

special directions after which they were given a page of comment on the

pictures which they had just observed. Following their reading of this

body of descriptive material a second photograph was taken of their eye
136
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movements. The page of material was designed to arouse interest in par-
ticular parts of the picture and to stimulate a somewhat different type of
observation. The situation was alternated so that for some pictures the
subject first looked at the picture, then read the descriptive material, and
then looked at the picture again; whereas for other pictures the descriptive
material was read before the picture was observed at all. The results of
these comparisons can be obtained in numbers of fixations made on the
picture, which is an indirect measure of the degree of interest in it, since
the subject was permitted to look at it as long as he wished. Also, com-
parisons are made in terms of the average duration of fixation pauses in
the two cases, and in the centers of interest before and after reading.

Records for Picture 11, “The Judgment of Paris,” and Picture 12, “The
Solemn Pledge,” showing eye movements before and after reading were
obtained from a small group of six subjects. For Picture 11 the average
duration of fixations before reading was 9.6, while after reading the aver-
age was 10,7, The corresponding averages for Picture 12 are 12.5 before
and 11.00 after reading. Further study will be needed before generaliza-
tion is possible.

One consistent difference which appeared was the tendency to look at
the picture for a longer time after the reading, For Picture 11 the average
number of fixations before reading was 61.3, while after reading the aver-
age number of fixations was 108.8, The corresponding averages for Pic-
ture 12 are 77.0 and 91.8.

A third general direction of a different sort was used for Pictures 87 and
38, in which case the subject was asked to choose which of the various
panels he liked best. The reaction of subjects to these pictures has been
deseribed in an earlier chapter. In order to clarify the effect of the direc-
tions a tabulation was made of the number of fixations upon each of the
panels as compared with the one which the subject said he liked best after
he had finished looking at the pictures. As would be expected, there were
more fixations upon the panel which was preferred in the majority of
cases, although notable exceptions were apparent, such as Subject 10 who
gave over twice as many fixations to one panel which he did not like than
to the one which he preferred.

One additional item of the study had to do with eye movements in
looking at a series of three advertising posters. These posters are shown
in the Appendix as Pictures 48, 49, and 50. The posters chosen were se-
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lected because they had received awards for special merit in the year in
which they were designed. In each case there was a small amount of print-
ing in large type on the poster relating to the object advertised. In view
of the fact that the primary purpose of a poster is to advertise, it is inter-
esting to note the relative amount of attention given to the picture and to
the printed material. The plotting shown in Plate LXVII is typical of
those obtained from the three posters. As would be expected, the picture
of the girl was the principal center of interest. Not until the twelfth fixa-
tion was any attention given to the car which is advertised and then for a
brief succession of three fixations. The eye returns again to the printing
for Fixation 21, but swings back to the girl’s face and hair on Fixation 27.
On Fixation 82 the eye once more returns to the printing, but only for the
one fixation.

The technique of photographing eye movements in looking at advertis-
ing pictures has obvious advantages, both for the art designer and for the
advertiser. Tt is assumed that the purpose of the picture in an advertise-
ment of this type is to cateh and hold the attention until the eye is lead to
the deseription of the material to be sold. Obviously, a certain amount of
balance is desirable between these two elements. In terms of the extensive
use to which a single poster Is often put the reactions of a sample group of
subjects, selected from the class of individuals to whom the advertisement
is supposed to appeal, would be of great value in the selection of picture
advertising. Thereis a great variety of problems in the field of commercial
art to which this type of technigque might be applied to advantage.




